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The British Industries Fair at 
Birmingham. 


N this Supplement we continue our descriptions 

of the exhibits at the Engineering and Hardware 
Section of the British Industries Fair at Birmingham, 
which opened last Monday and will remain open 
until February 28th. We mentioned in the intro- 
duction to the Supplement in our last issue that 
owing to the reduced interest of the Fair as far as 
medium and heavy engineering is concerned, we had 
encountered difficulties in carrying out our usual 
policy of directing attention to 
of novelty or special 
interest. We have also had to 
contend with a certain lack of 
manufac - 


exhibits 


enthusiasm among 
turers themselves, for very many 
firms have provided us with the 
information that their exhibits 
are more or Jess precisely similar 
to those on the stands last year. 
Since these same firms show an 
entirely different spirit at other 
exhibitions, we are forced to the 
supposition that the attitude 
arises from a feeling that the Fair 
is becoming of minor importance 
to them. Nevertheless, we hope 
that the information contained 
in this and the previous Supple- 
ment, together with that which 
has already been published in 
the pages of the accompanying 
issues and will be published in 
later issues, will be found inter- 
esting and instructive. But we 
reiterate once again the warning 
that the title of the Fair must 
not be taken literally, as the 
exhibits are not truly representa- 
tive of what the engineering 
industries of this country are 
capable of producing. 

CoaL UTIIsaATION COUNCIL. 

This year the joint exhibit of 
the Coal Utilisation Council and 
the Coal-burning Appliance 
Makers’ Association at the 
British Industries Fair consists of 
twenty coal-burning appliances which are being shown 
on the stand, the majority of them in actual opera- 
tion. They range from automatic stokers for central 
heating or industrial boilers to domestic appliances. 
The exhibit also includes a representative display of 
coals of various grades and for various purposes, and 
special demonstrations of automatic methods of firing 
for reheating, annealing, and muffle furnaces. Indi- 
vidual exhibits include the following :—An underfeed 
mechanical stoker, which is shown by International 
Unicalor Company, Ltd., Wolverhampton. The 
stoker is attached to a typical furnace, as used in drop 
stamping works, many of which have hitherto used 
oil, owing to the difficulty of maintaining uniform 
temperature with hand-fired solid fuel. Unicalor 
stokers completely remove this difficulty and effect 
an economy of 50 to 70 per cent. They are made in 
various sizes, ranging in coal feed from 8 Ib. to 1000 Ib. 
per hour. They can also be used for annealing, 
muffle, and. heat-treating furnaces and core ovens. 
The fuel used is bituminous washed or dry-cleaned 
peas or beans or nutty slack. There is no smoke. 
Manda Ray automatic boilers are shown by British 
Heating Industries, Ltd., Bolton. They are capable 
of producing 275,000 B.Th.U. per hour. The utilisa- 
tion of gravity feed results in a compact unit taking 
up very little floor space. The feed is automatic and 








continuous. The amount of clinker is remarkably 
small. There are no mechanical parts to get out of 
order. The air is preheated by being drawn round a 
smoke pipe, which is enclosed in galvanised sheets ; 
increased efficiency is thus obtained. 

GisBons (DupLEy), Lrp. 

A full range of high-class refractory materials for 
all purposes is shown by Gibbons (Dudley), Ltd., 
of Dibdale Works, Dudley. In addition to bricks and 
special shapes in fire-clay and high alumina materials, 
furnace engineers in particular will be interested in 
the range of super refractories of carborundum, fused 
alumina and Sillimanite, and also in the Gibbons 
H.T.1 refractory insulating brick. The latter, which 
has only recently been introduced, has a heat con- 


FIG. 1—CONTINUOUS TREATMENT FURNACE—GIBBONS 


ductivity five times less than that of fire-brick, and 
may be used without deterioration at temperatures 
up to 1350 deg. Cent. The firm is also exhibiting the 
latest model Gibbons continuous annealing or heat 
treatment furnace illustrated in Fig. 1. It is 
fitted with a novel type of conveyor mechanism, 
known as the ‘‘ Baldwins-Marchant’”’ furnace con- 
veyor gear. Originally designed for conveying steel 
bars for sheet and tin-plate manufacture, through a 
reheating furnace, Messrs. Gibbons Brothers have now 
developed it for conveying steel trays carrying press- 
ings, stampings, &c., through a heat treatment fur- 
nace. The gear is of the intermittent pusher type, 
but is so arranged that each pan or bar is pushed 
separately for the whole Jength of the furnace, and 
the pans are not therefore subject to compression 
whilst at a red heat, as is the case with the ordinary 
type of pusher furnace. The furnace also auto- 
matically empties itself at the end of the day’s work, 
which is not possible with the ordinary pusher gear. 
In the furnace shown in the photograph, the anneal- 
ing pans are carried through on heat-resisting cast 
iron slides or supports, and they are moved forward 
through a fixed distance at regular intervals by means 
of special heat-resisting steel tubes, which are pro- 
vided with suitable fingers or lugs welded to the tubes. 
One end of the tubes is connected to a common cross- 








head, which is mounted on the piston-rod of a 
hydraulic cylinder. A toothed quadrant on each 
tube enables the tube to be rotated by means 
of a rack connected to a second cylinder at the 
side. This rack also drives a gear to operate both 
doors of the furnace. The operation is very 
simple. Pans containing work to be annealed are 
placed on the slide rails at the charging end of the 
furnace and the operator moves the valve lever. 
The following movements then take place :—First, 
the doors open and the tubes turn 80 deg. up, so that 
the fingers are in position to engage all pans ; secondly, 
the tubes move forward thrdugh a fixed distance, 
new pans pass into the furnace, those already in are 
moved forward, and the leading pans emerge at the 
discharge end; thirdly, the doors elose and the 

tubes turn down ; fourthly, the 

tubes return to their original 

position and the valve gear closes. 


IMPERIAL CHEMICAL INDUSTRIES, 
Lrp. 

The theme of the 

stand at the British 

Fair is the technical service 

offered to customers. There is 

a working exhibit of the water 

treatment service and another 

coneerning dyestuffs and dry 

cleaning. They are staged on 

laboratory benches, and behind 

them are diagrams showing how 

the technical service system 

operates. Since new products 

and processes are continually 

being developed and new uses 

found for existing products, an 

elaborate system of technical 

service has been built up to 

become an integral part of the 

company’s work. The technical 

service department has at its 

disposal a large amount of 

accumulated information, to- 

gether with comprehensive and 

up-to-date libraries of scientific 

works, and members of the 

department will be on the stand 

to answer questions. When 

original research is needed to 

solve some problem that may 

involve the company’s products, 

the 1.C.I. research departments 

are available. The demonstra- 

tion of water treatment service 

show analytical methods em- 

ployed to determine the com- 

position and hardness, &c., of 

various types of water. A specially 

designed water-softening appara- 

tus is in operation to illustrate 

the principles involved -in water softening and the 

method of using chemicals such as sodium carbonate, 

sodium aluminate, and “‘ Limbux ” (hydrated lime) in 

the !ime-soda process of softening. There is also 

shown the way in which boiler tubes become scaled 

and the methods of removal of scale, the use of 

sodium aluminate in the coagulation of impurities 

in water, the effect of hard and soft water on soap, 

and a microscopical exhibit of the effects of caustic 
embrittlement on boiler metal. 

The Billingham plant for the hydrogenation of 
petrol from coal, which was fully described in THE 
ENGINEER of November 29th, 1935, was officially 
opened on October 15th last. Its general and 
technical interest attracting visitors to see 
the model which is shown on the stand. While 
the process is far too complicated to be shown in 
any but a very simplified form, an ingenious device 
of flowing bubbles enables the visitor to follow 
the continuous operation of converting coal into 
petrol. The Cassel method of case hardening 
differs from pack hardening in that instead of employ- 
ing a compound in the solid state as the means of 
introducing carbon, it uses a case-hardening agent 
in the molten state. On the I.C.I. stand this year 
there are shown three furnaces working on case 
hardening, including an oil-fired furnace for light 
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cases, and a “ Rapideep”’ furnace gas-fired, this 
being a comparatively recent introduction for obtain- 
ing a deep coat with rapidity. ‘““Rapideep”’ is 
used with the ordinary case-hardening bath, but the 
case depths obtained, besides being deeper than those 
conferred by a cyanide bath, have the advantage 
of being glass hard for over half their depth as com- 
pared with a third in cyanide, so that grinding 
allowances are greater. Where distortion is absolutely 
unavoidable, the ‘* Rapideep ** method is particularly 
suitable. 

A new introduction is an electrically-heated fur- 
nace with a carboneutral bath. It is of particular 
value for the hardening of high-speed steels. 

The treatment of metal parts for the removal 
of oil, grease, or swarf, is an operation which enters 
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FiG. 2—MEDIUM TENSION FEEDER PANEL—DONOVAN 


into many branches of industry, from the cleaning 
of motor car parts before repair to the preparation 
of a chemically clean surface prior to plating or 
rustproofing processes. I.C.I. degreasing plants are 
used for removing oil, grease, swarf, or polishing 
compounds from metal parts prior to overlaying, 
enamelling, cellulose spreading, electro-plating, 
lacquering, sand blasting, bonderising, parkerising, 
rustproofing, &c. Trichlorethylene is employed as 
the solvent, and the only other requirements are a 
heating device, supplies of cold water, and connection 
to a water drain. The plants have proved their 
value in many trades, each extension of use being 
met by adjustments and improvements in design. 
On the stand there are shown working models of 
different types selected from the present range of 
stationary and continuous plants with a background 
of typically degreased articles. 


Donovan ELECTRICAL CoMPANY, LTD. 


Among the exhibits of the Donovan Electrical 
Company, Ltd., of 46-47, Charles-street, Birming- 
ham, 3, is the medium tension feeder panel, Fig. 2, 

















Fic. 3—SLIP- RING MOTOR STARTER—DONOVAN 


with 1500-ampére main switches, 500-ampére circuit 
switches, and ** Scrutact ’’ fuse holders for use with 
English Electric standard 25,000 kVA _ rupturing 


capacity cartridges or other makes of fuses if specified. 

As the contacts are solid and pressed together by 
a powerful wedge, all fuse contact heating troubles 
are claimed to be eliminated. The design incorporates 
two insulated screw handles on the bridge by means 
of which all connections from bus-bar to the cart- 


ridge are clamped together. The contacts are solid 
and the tab of the actual cartridge and the base 
block are forced together under a 2000 lb. pressure. 
This is effected by the action of a wedge in each 
bridge contact. The resultant perfect contact is 
claimed to give the coolest possible running, but 
even if high temperatures be transmitted from the 
cartridge they can do no harm as there are no springy 
contacts to soften under heat. The ease with which the 
bridge can be inserted or withdrawn saves time. 
Cartridges can be renewed in five seconds as they 
are only clipped. By the one tightening operation 
the screw handles on the bridge press the cartridge 
tongues with great force directly against the fixed 
base contacts, or, if cable has to be taken from one 
end, the cartridge tongue is pressed forcibly on to 
the cable socket itself. 

The insulated handles are self-locking and do 
not vibrate loose. Their tightness ean be checked 
or completed when the fuse is alive and carrying 
current. 

The combined stator and rotor motor starter for slip- 
ring machines (Fig. 3) has a triple-pole stator contactor 
interlocked with the rotor starter, and it is impossible 
to switch the motor on to the line unless all the rotor 
resistance is in circuit. Inverse time limit overload 
and no-volt protection are provided, and in the event 
of overload or failure of the voltage the motor cannot 
be restarted unless all the rotor resistance is inserted 
in the circuit. The starter is also free to trip an over- 
load during the starting period. 


THE CARTER SHOCK ABSORBER COMPANY, LTD. 


Two types of hydraulic press cushion are shown 
by. the Carter Shock Absorber Company, Ltd., of 
Oldbury-road, West Bromwich. The larger unit is 
shown in three sizes. It is an entirely self-contained 
unit working on oil and requiring no accumulators or 
compressors, the press to which the cushion is attached 
providing all the necessary motive force. It is designed 
to give at the operator’s selection an increasing, a 
decreasing, or a constant pressure throughout the 
draw or forming operation, thus enabling the ideal 
blank-holding pressure to be exerted whatever may 
be the nature of the pressing being made. This con- 
trol, of course, reduces the number of operations and 
interposed annealings, as well as materially lowering 
the serap percentage. The smaller unit is a self-con- 
tained simplified version of the larger model. It is 
designed for presses of from 10 to 40 tons exerted 
pressure and working at high speeds. The cushion 
retains the broad principles of previous models, but 
moving parts have been reduced to an absolute 
minimum, the only parts in motion during the forma- 
tion of a pressing being the two plungers, and as 
these plungers are fitted with ordinary cast iron piston 
rings and are always immersed in oil, the amount of 
wear on them is quite negligible. The problem of 
oil thinning in operation has also been successfully 
dealt with by a variable-throw pump, the variation 





It is not directly attached to the press, but may be 
situated in any nearby position where most con- 
venient for operation. On the descent of the press 
ram, oil is forced out of the pressure cylinder into the 
control cylinder where its pressure is controlled as 
follows :—The cover of the control cylinder is fitted 
with a depending hollow stem F, into which the fluid 
from the pressure cylinder is discharged during the 
downward movement of the press ram. In the side 
and towards the bottom of this hollow stem is a 
rectangular port H, which serves as an outlet for the 
fluid, and below this port is a valve I, which is free 
to uplift on the upward movement of the press ram, 
and thus relieve the fluid of pressure and enable the 
tools to return to normal position rapidly. Closely 


[ Pressure Z Y, Plate ZZ 


























\ |_ SN 
S SS 
S WY 
Pressure Piston SS 
SS v | 
\ | ? 
Yo {| 
SN \ OOOH 
NS 
2 ay Via Port Inner 
LENA Value Sleeve 
Return Valve } 
- Zit 
q 
Z Port Outer 
4 . Valve Sleeye 











Tre Encween" 





Fic. 5—SMALL PRESS CUSHION—CARTER 


fitting round the stem is a sliding sleeve D, which is 
carried up and down on the stem by the movement 
of the plunger B, to which it is attached. This sleeve 
also has a rectangular port G of the same width as 
the port H, but of greater length. The two above- 
mentioned ports constitute the pressure-regulating 
and controlling mechanism, and when they are fully 
open the ports are in exact registration, the bottom 
of the sleeve port coinciding with the hottom of the 
stem port. Attached to the top of the sliding sleeve 
is a gear which is secured to the top of the plunger B, 
but which is free to revolve thereon, the gear mesh- 
ing with a second gear attached to the rod N, which 
passes through the plunger B and out through the 
bottom of the large portion of the cylinder A. Here 





in throw being quite automatic and simple, and 
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“THe Encineea” 


Fic. 4—HYDRAULIC PRESS CUSHION 


governed by the amount of leak, so that the exact 
leakage is replaced on every stroke under all cireum- 
stances. The cushion has also an improved four- 
point suspension system and the valve setting on 
the worm gear principle is also much simpler. The 
Carter press cushion consists essentially of a pressure 
cylinder and a control cylinder, which is double the 
area of the pressure cylinder, and these cylinders are 
connected one with the other, either directly or 
indirectly by piping. Figs. 4 and 5 show sections 
of the two models. The pressure cylinder, which 
a plain cylinder with a well-fitting plunger 
therein, is charged with oi] below the plunger, 
and is anchored to the press. The mechanism 
of the control cylinder, although still simple, is 
necessarily more elaborate than that of the pres- 
sure cylinder, as it is here that the pressure to be 


is 








exerted on the blank is selected and controlled. 





ASSEMBLY AND SECTION—CARTER 


it is bent at right angles, and has fitted to its end the 
roller M, which works up and down in the slot of the 
guide L (actuated by the movement of plunger B), 
and controls the fluid pressure in the following 
manner :—The guide L is adjusted laterally across the 
bottom of the cylinder by means of the knurled nuts 
K, working on the screwed rods J, and this lateral 
movement rotates the rod N, and through the medium 
of the meshing gears rotates the valve sleeve D, 
thereby regulating the size of the discharge aperture 
through which the fluid is forced to pass during the 
descent of the press ram, and thus governing the 
initial pressure exerted on the blank to be formed. 
In addition to this lateral movement, the roller guide 
L can be set at any angle to the cylinder bottom, 
sloping either to the right or the left, so that during 
the descent of the plunger B the valve can be either 
opened or closed, thus giving a decreasing or an 
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increasing pressure, as the case may be. If the guide 
is set vertical, the valve aperture remains stationary, 


and the pressure is, of course, constant throughout 
the drawing operation. 


plunger, the stem being of sufficient 


may flow freely. 


plug. Reference to Fig. 4 will make this clear. 


Situated well below the sleeve valve and near the 


bottom of the stem O, Fig. 4, is another piston O, Fig. 5, 
which is attached to the bottom plate R and thus held 
stationary, and so alters its position in the stem as 
the plunger B travels up and down. It constitutes a 
pump, the function of which is to deal with all leaking 
fluid and return it to the top of the plunger. The opera- 
tion is as follows :—-The lower end of the stem O, Fig. 4, 
which constitutes the pump barrel is always immersed 
in a well into which all leaking fluid drains. The 
pump plunger is mounted stationary within the barrel 
and is unaffected by the movements of the plunger B. 
Towards the bottom of the barrel are a number of 
ports which, when the control plunger B is at its top 
position, are covered by the stationary pump plunger. 
On the downward movement of the plunger B, these 
ports are uncovered, and fluid enters the pump through 
them and below the pump plunger. On the upward 
movement of plunger B this fluid is ejected from the 
pump through the ports and back into the well until 
such time as the ports are again closed by the pump 
plunger. Thereafter any remaining fluid is forced 
through the non-return valve 8, and into the main 
body of fluid above the plunger B. To deal with 
variations in leakage the pump is given a throw 
capacity greatly in excess of the greatest leakage 
factor (the leak factor, of course, varying with the 
fluid pressure), so that during the first few strokes of 
the press, the pump is throwing more fluid than is 
leaking. This excess fluid depresses the plunger B, 














Fic. 6—125 cc. MOTOR CYCLE ENGINE—VILLIERS 


preventing it reaching its top position, until such time 
as the pump plunger no longer covers the ports in 
any position, when all fluid taken in by the pump is 
simply passed back into the well. This state con- 
tinues until such time as leakage allows plunger B 
to rise higher, when again the pump ports are covered 
by the pump plunger, and fluid is once again ejected 
through the non-return valve and above the plunger 
B. In actual practice, a state of balance is reached 
whereby plunger B is held in a stationary top position 
by the throw of the pump, which is always and under 
all circumstances replacing the exact amount of fluid 
leaking. 

An additional feature of the pump is that it serves 
as a brake at the top of the stroke, and thus effectually 
deals with rebound which is the cause of so much 
trouble with other sub-pressure devices. Fig. 4 
will make quite clear the sequence of operations, 
and also the method of charging and discharging 
the cushion. 

With regard to the small new type cushion, illus- 
trated in Fig. 5, the essential difference between it 
and the larger types is in the sleeve valve. It has 
been found in practice that for small pressings up to 
about 2in. deep, the decreasing and increasing pres- 
sures are unnecessary, and so a valve has been 
designed which has no sliding members, and which 
gives a constant pressure only during the forming 
operation. The mechanism of this valve is as follows : 

The outer sleeve T is attached to and dependent 
from the bottom of the pressure cylinder, and the 
inner sleeve U is attached to the stationary pump 
plunger. It will thus be seen that both valve members 
are held stationary and are unaffected by the move- 
ments of the cushion plungers. Both sleeves have 
rectangular ports in the side, which are in vertical 
registration. The stem of the pump plunger to which 
the inner valve sleeve is attached carries at its 


As constructed, the valve 
sleeve D is enclosed in the hollow stem O, Fig. 4, of the 
diameter 
internally to provide an annular space between the 
two members, so that fluid passing through the valve 
The stem O is open at the top 
to enable the fluid to flow over the plunger and thus 
depress it, and closed at the bottom by a screwed 


rotatable worm, as shown on the.drawing. 
means the ports can be set at any degree of lateral 
registration, thus governing the aperture through 
which the fluid is forced, and so controlling the pres- 


sure exerted on the blank 
main object of this valve 


being formed. 
is to 


manner as that in the larger cushions, but 


rather large variations of temperature. 


with very adequately by the pump. 
THE VILLIERS ENGINEERING Company, LTD. 


On the stand of the Villiers Engineering Company, 
Ltd., of Wolvechampton, there is exhibited a repre- 
sentative display of air-cooled and water-cooled 
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“THe ancincen” 


engines for industrial and stationary purposes and 
for motor cycle and road traction service. 

In an article published in THE ENGINEER of 
November 9th, 1934, we described the Marston-road 
works of the company and the range of engines manu- 
factured by the firm, but at the Birmingham Fair 
several new air-cooled models are exhibited, some 
for the first time. We have chosen for illustration— 
see Figs. 6 and 7—the new 125 cc., Mark VIII D, 
single-cylinder, two-stroke engine and three-speed 
gear-box which has been specially designed for light 
motor cycles. The engine which has an output of 
24 b.h.p. at 2500 r.p.m., has a bore of 50 mm., with a 
stroke of 62 mm. The crank case carries the three 
ball bearings for the crankshaft, and there are two 
plain outside bearings for compression. The con- 
necting-rod has a roller bearing big end with a plain 
small end bearing and a floating gudgeon pin. The 

















Fic. 8—CENTURY KICK-START ENGINE—VILLIERS 


cylinder and cylinder head are made from a special 
aluminium alloy and are furnished with deep fins for 
cooling. The cylinder head carries an ignition plug 
and a compression release valve for easy starting, and 
is so designed that it can be turned through 180 deg. 
to give two positions of the starting plug and inlet 
manifold. Ignition current is provided by the 
Villiers patented fly-wheel type magneto, which is 
of small size to meet the engine requirements and 
also carries coils for direct lighting. The carburetter 
is of the Villiers Midget type. Lubrication is effected 
by mixing one half pint of lubricating oil with each 
gallon of petrol. The gear-box is shown in section 





extremity a worm wheel, which is in mesh with a 





By this 


The 
reduce the 
number of moving parts and thus eliminate wear. 
The pump of this cushion operates in the same 
its 
throw is comparatively greater to deal with excess 
leakage due to the thinning of the fluid caused by 
All Carter 
cushions are entirely without glands or packings of 
any description, as all leakage is internal, and dealt 


Compression 
Release Valve 


ratios of 1:1, 1-62:1, and 2-92:1. There is a kick 
starter and a hand-operated cork clutch. The 
transmission is by a 3 pitch Reynolds chain, 0- 226in. 
wide. The power take off sprocket has thirteen teeth 
the engine sprocket nineteen teeth, and the clutch 
sprocket forty-four teeth. 

Another interesting engine is the Century kick- 
start engine shown in Fig. 8. It hasa bore of 50mm., 
with a stroke of 50 mm. and a speed range of 1200 
to 1800 r.p.m., the recommended output being 
0-75 b.h.p. at 1750 r.p.m. In general design the 
engine follows closely that of the Mar-Vil 0-6 b.h.p., 
described in our issue of November 9th, 1934. 
These two engines form very small and compact 
power plants, which are widely used in various 
industries. The firm is also exhibiting a full range of 
Villiers free-wheels, sprockets, and two-speed gears, 
along with representative stampings and non-ferrous 
castings made in the firm’s new stamp and foundry 
departments in the former Sunbeam car works. These 
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Fic. 7-125 cc. TWO-STROKE MOTOR CYCLE ENGINE AND GEAR -BOX—VILLIERS 


works have been newly equipped and have greatly 
increased the facilities of the Villiers Engineering 
Company, Ltd., for producing component parts of 
these special types. 
A. C. Wickman, Lrp. 

The stand of A. C. Wickman, Ltd., Coventry, is 
devoted to a wide range of tools and dies, etc., tipped 
with Wimet brand tool metal and special grinding 


wheels and Spedia lapping wheels for preparing their 
edges. We illustrate typical examples in Fig. 9. 























FIG. 9—-WIMET METAL TIPPED PUNCHES AND DIES 
—WICKMAN 


The new XX grade of Wimet is a cemented tungsten 
carbide, but it has the addition of a certain proportion 
of titanium carbide, which greatly reduces the tend- 
ency to cratering under the action of chip flow, as 
the new metal has a lesser affinity for steel than plain 
tungsten carbide. It has, however, a rather lower 
tensile strength, so tools with smaller clearance angles 
and greater included angles must be adopted. By 
grinding a flat lip on the surface of the tip, the chip 
can be curled away from the tool or a special chip 
curler can be clamped on the top of the tool. Lathe 
tools of this kind can be used at speeds of 520ft. per 
minute on 0-7 per cent. carbon steel having a tensile 
strength of 55 tons per squareinch. In such a case the 
depth of cut might be jin. and the feed 1/,,in. per 
revolution. Other applications of Wimet metal are for 
inserted blade milling cutters, wood-working tools, 
twist drills, spot face cutters, glass and marble drills, 
gauges and work slides for centreless grinders. 

There are also shown some grinders, Spedia 





in Fig. 7, and is designed to give three speeds with 





lapping wheels, Spedia hand laps and grinding wheels. 
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Spedia lapping wheels are used for the final lapping of 
Wimet brand cutting tools, gauges, and other hard 
metals where an exceptionally fine finish is required. 
They are the only known free cutting wheels which 
will give a fine finish to the eutting edge. Tools 
lapped with Spedia wheels are said to have a definitely 
improved cutting edge, giving longer life between re- 
grinds, higher production and improved finish of work. 
On woodworking tools, the Spedia lap is especially 
valuable. The Spedia hand lap is a_ further 
application of the principle of Spedia lapping. 
TAYLOR-TAaYLOR AND Hopson, Lp. 
The most interesting exhibit of Taylor-Taylor and 
Hobson, Ltd., of Stoughton-street Works, Leicester, 
is a profile projection equipment for the workshop 





sections welded together. As it is of triangular 
construction rigidity is ensured. and free access is 
given to the screen on three sides. 

For convenience in transport, the frame is built 
up of three sections, which-are bolted together. 
Light from the projection lens is thrown upwards 
by the inclined mirror G on to a second mirror H 
immediately above the screen, and is reflected 
vertically downwards on to the screen. Focusing 
and adjustment of the work are controllable at the 
projection unit and also at the two sides of the screen 
by remote control knobs J. 

By means of interchangeable lenses the screen 
can be covered at various magnifications. With the 


standard values 50, 30, and 20, the diameters of 
field at the work are L}in., 2in., and 3in. respectively. 














FiG. 10—PROJECTOR UNIT OF PROFILE PROJECTION EQUIPMENT—TAYLOR -[HOBSON 


examination of form tools, gauges, &c., which do 
not lend themselves to convenient measurement by 
ordinary means. Referring to Fig. 10, which shows 
the details of the projector unit, the work is mounted 
on the “*T” slotted table A, which has screw- 
operated motions in both directions in the horizontal 
plane, and is arranged to enable precise settings to 
be made by means of a depth micrometer. According 
to its character, the work may be supported in 
vee blocks, or between centres. Alternatively, it 
may be clamped to an angle plate or be supported 














FiG. 11—PROFILE PROJECTION EQUIPMENT— 
TAYLOR - HOBSON 


A lamp housing 
The lamp 


by any other convenient means. 
is. shown at B and a condenser at C. 
special projector filament type unit, and 
as it is prefocused adjustment when it is 
renewed is avoided. D is the projection lens which, 
like the condenser and lamp housing, can be adjusted 
vertically to deal with work of different heights, 
whilst to accommodate for the helix angle of threaded 
work the condenser and lamp housing are capable 
of angular adjustment. The projection unit is 
mounted together with the screen E, Fig. 11, upon 
a supporting framework F, composed of structural 


Is a 





With each change of lens a small adjustment in the 
projector position relatively to the screen is necessary, 
and is obtained by adjustment of the projector 
unit bodily along ways machined in the sub-bed K. 
The Taylor-Hobson patented lenses used in this 
projector are claimed to represent a big step forward 
and are believed to be the first lenses specially 
designed to meet the requirements of this kind of 
work. There is a fundamental difference in the kind 
of correction required in a lens used for ordinary 
photography or projection, and one required for 
the projection of shadows in parallel light. The 
difference between the conditions for which it was 
designed, and the conditions in shadow projection, 
causes an abnormal amount of distortion to appear 
in ordinary lenses. 

The overall accuracy practice 


obtainable in 


FiG. 12—O1L-BURNING ROAD HEATER—LAIDLAW, 


depends also upon the rigidity and accuracy of 
alignment of the apparatus as a whole, and in the 
case of the equipment described is within + 0-0005in. 
at any point within the field of projection. A feature 
of the equipment is that the design throughout is 
on a unit basis, enabling various alternative arrange- 
ments to be built up to meet individual require- 
ments. While the complete arrangement described 
ensures great accuracy and convenience, the pro- 
jection unit can be supplied separately, without 
the mirrors and supporting framework, the screen 
in this case being mounted vertically 17ft. away. 
The apparatus then corresponds to a projector of 
the ordinary horizontal type, but covering an 
exceptionally large field with a very high order of 
accuracy. 


SIEBE, GORMAN AND Co., LTD. 


Siebe, Gorman and Co., of 187, Westminster Bridge- 
road, S.E. 1, are exhibiting their well-knownspecialities, 








including a full-size figure of a diver equipped with 
the latest type of self-contained apparatus, which 
dispenses with the use of the ordinary air tubes and 
pump. Various types of self-contained oxygen 
breathing apparatus for work in irrespirable atmo- 
sphere—*‘ Proto,” * Salvus,’’ and ‘‘ Fireox ’’ types, 
which have been very extensively adopted by rescue 
stations, collieries, fire brigades, gasworks, iron and 
steel works, &c., resuscitating apparatus, ‘ Novita ”’ 
and “‘ Novox”’ types, oxygen and oxygen plus CO, 
systems for the apparently asphyxiated or drowned, 
gas masks for naval, military, civilian, and industrial 
purposes are exhibited, together with dust masks of 
various types, asbestos fire-fighting equipment, safety 
goggles, and gloves of many patterns, and other 
protective devices for various purposes. 


LAIDLAW, DREW AND Co., Lrp. 


The introduction of asphalt and bitumen com- 
poundsas surfacing and binding materials for road con- 
struction produced a new series of problems in connec- 
tion with repair work. For example, the re-surfacing of 
such roads is sometimes undertaken with materials 
which are precoated and heated, but which are applied 
to the surface existing without in any way preparing it 
to receive the new materials. In consequence it occurs 
that the new material does not join with the old, but 
remains as a loose cover across the road, all too soon 
to be broken up through the formation of *‘ ripples ”’ 
under the wheels of modern traffic. To overcome 
this trouble road heaters were introduced, which, by 
applying heat to the existing surface, bring it to a 
warm “‘ tacky ”’ condition, similar to that of the new 
materials applied and thus ensure the welding together 
of old and new asphalt or bitumen compound, as the 
case may be. <A road heater which is light, easily 
handled, and efficient is displayed on the stand of 
Laidlaw, Drew and Co., Ltd., of 52, Frederick-street, 
Edinburgh, 2, and we illustrate it in Fig. 12. 
The unit consists of a mild steel channel section chassis 
fitted with mild steel wheels with cast iron bosses. 
The front axle is fitted with towing gear, while the 
rear wheels are fitted with a hand-operated chain- 
driven ‘‘ inching” drive for slow forward motion. 
This gear can be operated from either side of the 
chassis. A hand brake operates on both rear wheels. 
At the front end of the chassis is mounted a 1 b.h.p. 
Lister water-cooled engine, the petrol consumption 
of which is given as | gallon per eight-hour day. 
From a pulley on the engine a Texrope drive is taken 
to the fan, which provides the forced draught. 
The hood, which is 4ft. 6in. long by 4ft. wide 
and is built of aluminised steel sheets, is provided 
with a lever-operated cam and link mechanism 
lifting gear, which allows it to be raised away 
from the ground for travelling or set at a pre- 
determined distance from the ground for working. 
The setting allows the hodd to touch the ground when 
needed. As the hood is carried on a hinge bar across 
the chassis, it is always rigidly aligned with it. The 


DREW 


fuel tank is slung beneath the chassis and the unit is 
designed to consume 40 gallons of light furnace oil 
of 70 secs. Redwood No. 1 viscosity per eight-hour 
day. ‘The fuel supply is pumped to the burner by a 
fuel pump fitted on the fan shaft. Adequate filter 
provision has been made in the fuel line and the pump 
provides sufficient pressure to allow the Laidlaw- 
Drew pressure jet type burner to be used. This 
burner is the same in principle as that described in 
THE ENGINEER in the B.I.F. Supplement of February 
17th, 1933, when Laidlaw, Drew and Co., Ltd., 
exhibited it on the Shell-Mex and B.P., Ltd., “ oil 
burning’ stand. The design allows of a fine oil 
atomisation without the use of rotating parts. Only 
from 10in. to 22in. water gauge air pressure is required. 
The exit edges of the swirler vanes are tangential to 
the periphery of the vortex cup and they impart a 
high rotational. velocity to the atomising air. A spin 
is thus imparted to the oil in the vortex cup, which 
causes it to be projected at high velocity, into the 
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core of the depression created by the rotation of the 
atomising air. Thorough atomising of the oil and 
mixing of oil and air are thus produced before the 
mixture leaves the exit orifice. The oil valve, oil tube, 
and vortex cup assembly may be withdrawn in one 
unit from the burner body for cleaning or adjustment. 
The heater is so designed that either a direct flame 
or indirect heating may be applied to the road surface 
at will. 


a» 
AL 


TAYLOR AND CHALLEN, LTD. 
, 


The firm of Taylor and Challen, Ltd., of Derwent 
Works, Birmingham, shows two high-speed armature 
notching presses. One, for external notching of rotor 
dises, has a friction-operated dividing gear and works 
at a speed of 620 r.p.m. The press is driven by 
an independent motor mounted on an adjustable 
bracket on the back of the press. A plate friction 
clutch is incorporated in the fly-wheel, the outer rim 
of which runs on roller bearings, and correct timing 
of its engagement and disengagement is secured by a 
timing key in the shaft and a cam of the usual type. 
The press is arranged to stop automatically at the end 
of one revolution of the index wheel. 

Another press, illustrated in Fig. 13, is designed 
for the internal notching of stator rings after their 
cores have been separated in a blanking press or in 
circular shears. The rings are registered by a set 
edge in a revolving pallet plate, which is bolted to a 
rotating ring, which also carries the index wheel. 
This ring rotates on a flat circular carrier checked and 
bolted to the table of the press. The table is amply 
large to take various sizes of carriers, to suit stator 
plates of up to 26in. outside diameter. The dividing 
mechanism consists of a friction band of large dia- 
meter, which, on the idle stroke, pushes the index 
wheel firmly against its location on the lock bolt, 
which is adjustable for angle. Both the above presses 
are shown actually working. 

Fig. 13 also illustrates a hot brass pressing machine, 
shown in operation, the article produced, a tail pipe, 
being made in one operation from a hot billet. This 
machine is a geared crank press, with an 8in. stroke, 
of 100 tons rating, and runs at 60 strokes per 
minute. The dies are made so that the hot billet is 
totally enclosed before the punches or anvils enter it 
to perform the extruding operation. To effect this, 
the bottom die is held in a spring-supported collar, 
which is pushed down in the descent of the slide by 
the face of the top die, until it rests on the solid bolster. 
The bottom anvil is held directly down on the 
bolster. In this way the formation of a flash on the 
pressing is avoided. The same model as that exhibited 
may be used with split dies for making cored hot 
pressings. In such a case, a mechanical vice is used 


for closing the dies, so that the minimum of flash 
escapes. 
A roll feed press is also shown, making parts of 





FiG. 13—-INTERNAL NOTCHING PRESS AND HOT BRASS PRESSING MACHINES—TAYLOR AND CHALLEN 


brace buckles. It has a single pair of feed rolls, 
driven through bevel gearing from a cross shaft. A 
roller friction ratchet is provided, enabling the feed 
to be adjusted very finely. The press is of 40 tons 
capacity, and is motor driven from an electric motor 
mounted on a hinged bracket at the back of the press. 


W. CANNING AND Co., Lrp. 


The most imposing feature on the stand of W. 
Canning and Co., Ltd., 133, Great Hampton-street, 
Birmingham, 18, is a working model of one of the 
latest electro-plating and metal finishing plants. The 
original plant is approximately 100ft. long and is 
installed in the Manor Mills of the Hercules Motor 
and Cycle Company, and is for nickel plating. It is 


followed by another plant which deposits a film of 
chromium directly on to the nickel plate. 

In the nickel plating plant the articles are first 
immersed in a cleaning tank containing hot cleaning 
solution working in conjunction with electric current, 











which very effectively cleans the work to be plated. 
The solution is continuously agitated by jets of com- 
pressed air emanating from the bottom of the tank. 
A special air blast is provided at the end of the tank 
issuing from a pipe fixed close to the surface of the 
solution, which blows scum, &c., back to the incoming 
end of the tank, at which point it washes over a 
division into a section reserved for its reception. In 
this way the surface of the solution is kept clear. 
Ample swilling is very necessary after each particular 
process, and a cold water swill follows in a lead-lined 


tank containing clean cold water, which is kept in 
a state of violent agitation by compressed air liberated 
from pipes at the bottom of the tank. Surplus or 
waste water flows over a weir at the end of the tank, 
while the incoming clear water feeds in at the bottom, 
and in addition a spray is provided over the full width 
of the tank at the surface. The work is then passedjfor 
one half minute through a cyanide solution to remove 
any oxidation which may have occurred in the pre- 

















ceding preparatory hot cleaning tank. Another cold 
water swill follows in a similar swilling tank to that 
already described. An acid dip is the next stage. It 
is a short-time process and consists of immersing the 
work in a weak acid solution in order to neutralise 
any possible trace of cyanide on the work, which 
would be detrimental to the efficient carrying out of 
the work. The articles are next immersed in another 
cold water swill, where they are rendered chemically 
clean before being transferred to the nickel plating 
vat. 

The actual process of electrodeposition is claimed to 
ensure a perfect coating of the metal and uniform 
thickness of deposit on all shapes and sizes of articles 
put through the plant. The deposition is rapidly 
effected and the solution is continuously filtered to 
ensure freedom from suspended impurities. De- 
polarised nickel anodes of special cross section are 
employed. The timber vat is lead-lined and is fitted 





to carry the large current necessary. In the bottom 
of the vat is fitted a series of perforated lead pipes, 
by means of which air agitation of the solution is 
obtained to enable a high current density to be used. 
Immediately after nickel plating the work is required 
to be again thoroughly swilled in a cold swill to free the 
articles from any nickel solution, and a final hot water 
swill follows to bring the articles up to a reasonably 
high temperature before being removed from the 
plant. 

The automatic chrome plating plant consists of 








FiG. 14—AUTOMATIC CHROME PLATING PLANT—CANNING 


(1) the plating vat, followed down the line by (2) the 
‘“*drag-out ” (in which vat the articles receive a 
swilling to remove the chromic acid), (3) neutralising 
tank (where any acid remaining is neutralised), 
(4) vat for cold swilling the articles, and (5) vat for 
hot final swilling. The plating vat is constructed of 
iron, lined with special hard lead and again lined with 
reinforced glass sheets. It is enclosed in a water- 
jacketed tank for heating pwrposes, which may be 
effected by gas, electricity, or steam. The vat is 
fitted with fume exhaust ducting which surrounds 
the surface of the plating solution. The fumes are 
drawn into an expansion chamber, and exhausted 
by ducting and a fan to the outer air. An air 
agitation coil is placed in the bottom of this vat so 
that the solution may be agitated when necessary. 
The articles to be plated are hung on cathode sus- 

















FIG. 15—CENTRELESS FOLISHING MACHINE—CANNING 


penders, and carried around the plating vat, and later 
down the line of “swills*’ by a chain conveyor, 
transferring mechanism (seen in Fig. 14) pro- 
vided for lowering and lifting the loaded suspenders 
in. and out of each vat at properly spaced times. The 
apparatus is provided with four speeds to permit 
variations of plating time. 

There is also shown an electrically heated motor- 
driven sawdust barrel for the quick drying out of small 
articles after electro-plating, bright dipping, or wet 
barrel burnishing processes. The electric elements are 





with all the required electrical connections designed 





controlled by switches interlinked with the motor 
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starter. ‘Two-fifths of the heat is switched on in 
order to maintain heat in the barrel ;_ the other three- 
fifths is automatically switched on when the barrel is 
in operation, thus preventing waste of current and 
burning of sawdust. 

‘Two centreless polishing machines for handling rods 
and tubes and articles of circular shape are shown, 
‘The smaller machine deals with tubes from 2in. long 
up to a maximum diameter of }in., and other articles 
of circular shapes up to 2}in. diameter. The larger 
machine (Fig. 15) takes any length tubes up to 2in. 
diameter and other articles of circular shapes up to 
6in. diameter. The circular profile work which can be 
done on these machines ineludes lids, bushings, hubs, 














Fic. 16—GLASS-MANUFACTURING FURNACE— 
GAS SECTION 


and articles of barrel shape, and small cycle and 
perambulator rims can be polished by the use of 
special fixtures. The feed wheel can be set at varying 
angles to determine the rate of feed. 

Other exhibits on this stand include a new 
antimonoal lead anode for chrome plating, which is 
provided with greater thickness at solution level ; and 
plate-type rectifiers for use in place of A.C. motor 
generators, the necessary D.C. being obtained by 
connecting a transformer and rectifier to the A.C. 
mains. 

The latest design of A.C. self-contained polishing 
motor is shown with starting equipment em- 
bodied in the machine casing, the wiring being ready 
for connecting to the electrical supply. A full range 
of electro-plating materials, polishing brushes and 
wheels, mops, bobs, and polishing compositions is 
also shown, including a new polishing wheel of the 
compress type, consisting of leather sections com- 
pressed with the end grain presented to take the 
abrasive. This *‘ Durafiex ”’ wheel is specially useful 
for polishing steel. 

Gas SECTION. 


The organisation of an industrial exhibit and a 
central information bureau has been undertaken by 








Fic. 17—BATCH TYPE OVEN FURNACE—GAS SECTION 


the British Gas Federation. The industrial exhibit 
illustrates the development of modern town gas-fired 
furnaces to meet the needs of present-day manu- 
facturing technique. Although, of course, it is 
impracticable to show large furnaces at such an 
exhibition, some idea of the large scale of modern 
gas furnaces may be obtained from a forge furnace 
which is shown working, and which has a working 


chamber 4ft. by 4ft. by 4ft. Another interesting 
exhibit is a complete glass-manufacturing plant, 
illustrated in Fig. 16, which includes a two-pot 
furnace, annealing furnace, pipe arch, and glory hole. 
Glass-blowing demonstrations are being given through- 
out the time of the exhibition. It will come as a 
surprise to many glass manufacturers that, though 
the pot furnace is only fitted with natural draught 
burners, the pot temperature is maintained at 1350 
deg. Cent. This furnace forms a complete unit for 
the manufacture of glass hollowware, demonstrations 
of which are given daily throughout the run of the 
Fair. The unit consists of two 80 1b. glass pots, a 
glory hole, and triple annealing kiln. The makers 
are the South Metropolitan Gas Company, London, 
S.E.15, and Messrs. Gibbons Brothers, Dibdale 
Works, Dudley; while the demonstraters are 
Webb’s Crystal Glass Company, Stourbridge. 


| Probably the most important section of the exhibit 


is devoted to the heat treatment of steel. A 
standard batch type oven furnace, having very thick 
insulation, efficient recuperators, and automatic 
control, making it particularly suitable for general- 
purpose work, including hardening, normalising, 
annealing, and case-hardening, is illustrated in 
Fig. 17. It is suitable for temperatures up to 
1000 deg. Cent. The makers are the Incandescent 
Heat Company, of Smethwick, Birmingham. 

Another exhibit is a G.L.C. gas-fired natural-draught 
pot furnace, illustrated in Fig. 18, which is suitable 
for cyanide and other types of salt bath hardening 
and case-hardening, lead hardening, and non-ferrous 














Fic. 18—NATURAL DRAUGHT POT FURNACE— 
GAS SECTION 


metal melting. The ‘combustion space is designed so 
as to give accurate control of secondary air, and there- 
fore high efficiency, with no flame contact with the 
pot. This ensures long pot life. The makers are Bray- 
shaw Furnaces and Tools, Ltd., Belle Vue Works, 
Manchester, 12; British Furnaces, Ltd., Derby-road, 
Chesterfield ; Incéandescent Heat Company, Smeth- 
wick, Birmingham ; and Manchester Furnaces (1924), 
Ltd., Globe Works, Ashton New-road, Manchester, 11. 

A variety of salt baths and high-speed steel-harden- 
ing furnaces are also being demonstrated. The recent 
advances in salt bath hardening processes make 
the salt baths of particular interest, while the con- 
trolled-atmosphere high-speed steel furnace is also 
well worth examining. Other exhibits are non-ferrous 
metal melting furnaces, one of which is of the semi- 
rotary reverberatory type; a plastic moulding press 
which is shown at work ; an oxygen cutting machine 
for precision work; a recirculated atmosphere 
furnace for tempering and drying processes, and a 








series of small modern muffle furnaces. Boilers and 
burner equipment of all kinds make up a most com- 
prehensive display. 

An interesting exhibit in the section is a twin- 
cylinder gas-engine-driven electric generating plant 
built by R. A. Lister and Co., Ltd., for one of the 
gas companies. It is a 6-kW machine, and the largest 
of a series of units supplied by the firm with designed 
outputs of 1:25 kW, 2-5kW, 3 kW, 5 kW, and 6 kW. 
The engine is of the firm’s standard vertical pattern 
with magneto ignition, and it operates on the four- 





stroke principle, the running speeds for the whole 


range of engines varying from 550 to 650 r.p.m. 
With a gas fuel having an average calorific value of 
460 B.Th.U. per cubic foot, the usual consumption 
is from 28 to 32 cubie feet per b.h.p.-hour. These 
plants can be arranged for direct running, battery 
charging, or fully automatic operation, the last 
mentioned being on the Lister Bruston principle, 
whereby &@ comparatively small capacity battery 
deals with requirements up to a predetermined 
figure. Upon exceeding this figure the plant 
automatically starts up and deals with the 
load, continuing to run until such time that the 
demand for current is reduced to just below the 
figure at which the equipment started. The battery 














19—NATURAL -DRAUGHT MUFFLE FURNACE— 
GAS SECTION 


Fic. 


then again takes over and deals with the relatively 
small needs. 

A G.L.C. natural draught gas-fired muffle furnace is 
illustrated in Fig. 19. The furnace, which is par- 
ticularly well finished and efficient, is suitable for 
laboratory and small-scale production work at tem- 
peratures up to 1000 deg. Cent. A modified form of 
the furnace still using natural draught is available 
for use up to 1250 deg. Cent. The makers are Selas 
Gas and Engineering Company, Ltd., Selas Works, 
City-road, Manchester; Baird and Tatlock (Lon- 
don), Ltd., 14, Cross-street, E.C.1; and Brayshaw 
Furnaces and Tools, Ltd., of Belle Vue Works, 
Manchester, 12. , 


Moss Gear CoMPANy, LTD. 


A large range of gear units is exhibited by 
the Moss Gear Company, Ltd., of Tyburn, Bir- 
mingham, including the firm’s range of “ High 
Power ” fan-cooled worm gear units from 3in. centres 
to 1l5in. centres, suitable for transmitting from 
0-5 to 100 h.p. The inverted type up to 80 h.p. is 
also shown. Helical gear units are represented as 
are single and double-reduction gear motor units 
for flange-mounted motors from 1 to 15 h.p. with 
reductions of 2 to 1 down to 23 to 1. Worm gear 
units for fractional horse-powers and double-reduction 
worm gear units from 0-1 h.p. to 15 h.p. with reduc- 














FIG. 20—HIGH - PRESSURE GEARED PuMP—MOSS GEARS 


tions up to 2400 to | are on view, as is a Tin. by Lin. 
deep-well pump power head in motion. This exhibit 
represents the firm’s well-known range of pumps. 
Finally, the high-pressure geared pump, illustrated 
in Fig. 20, is shown fitted with a 2-666/] reduction 
gear and motor on one bed-plate, making a self- 


contained unit. Pressures up to 1000 lb. per square 
inch are available, an automatic relief valve is fitted, 
and a by-pass chamber is included in the pump body. 
The motor speed is 1450 r.p.m.; 1 h.p. rating will 
give 125 lb. pressure; 2 h.p., 375 1b.; 3 h.p., 500 lb. 
pressure. The pump is fitted to a tank and compres- 
sion cylinder for demonstration purposes. Pump 





bodies can be made in special alloy materials to 
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suit special liquids, and the figures given are for a 
viscous liquid such as oil. The pump is driven by 
spur and helical gears. 


Desourrer Bros., Lrp. 


The electric serew gun shown in Fig. 21 is one of the 
Hyde, 


exhibits of Desoutter Bros., Ltd., of The 


frames and either geared or ungeared.. The double 
roll feed is driven from the end of the crank shaft 
through a silent friction lock spur wheel, which’ grips 
instantly and gives accurate feeding. The length of 
the feed is readily adjustable by means of a screw on 
the crank disc. A small table with adjustable gauges 
is provided at the entrance to the rolls for guiding the 





ungeared press. This latter machine is driven by 
Texrope and is fitted with top and bottom. ejectors. 
It. is shown performing a coining operation. A 
300-ton straight-sided press is illustrated in Fig. 24. 
It is fitted with top ejeetors and rolling key clutch. 
This is a special machine with 6in. stroke, l4in. adjust- 
ment, 24im. width between bolster to ram 





sides, 











Fic. 21—ELECTRIC SCREW GUN 


Hendon, N.W.9. The spring-loaded clutch mechanism 
is readily adjustable for driving any size screw within 
the capacity of the tool, and additional clutch units 
are supplied separately to enable a quick change 
over to be made from one size serew to another when 
necessary on a particular assembly. The motor 
which drives the cluteh through heat-treated nickel- 
chrone-molybdenum helical gears can be wound to 
suit all standard voltages. Spare brushes are accom- 
modated in the machine. 

The electric *‘ corner drill,” Fig. has been intro- 
duced by the firm to meet the need for a tool capable 
of drillmg in difficult positions. The right angle 
drilling spindle is arranged for collet type chucks 
capable of accommodating drills from in. to }in. 
Among other exhibits on the stand is the rotor 
spanner, Fig. 23, for the rapid tightening of nuts up 
to jin. The drive is in the form of a female hexagon, 
into which various sizes of box spanners are inserted. 
The spanners are retained in position by a spring 
ball and are readily interchangeable. They can also 
be fitted so that they give a reverse action for dis- 
mantling and operating on left-hand threads. 


29 


ams 


Lrp. 


The stand of Mass Products, Ltd., Parkstone, 
Dorset, contains a representative range of Humphris 
patent power presses. In addition to the open-fronted 
and inclinable presses which were exhibited last 
year, a new range of straight-sided 
shown. These presses are made in sizes of 50-1250 
tons capacity; and are specially suitable for heavy 
blanking, drawing, and coining operations. They 
can be fitted with the Humphris patent gripper feed 
mechanism, similar to that fitted to the open-fronted 
and inclinable presses, if desired. A 15-ton open- 
fronted high-speed press is fitted with the Humphris 
patent gripper feed mechanism, and equipped with 
wind-off and on reels. It has a two-speed motor giving 
ram strokes of 200 and 390 strokes per minute, and has 
an adjustable crank throw of Jin. or ljin. The gripper 
feed is of the standard pattern, with the addition of 
a mechanically-operated positive grip on the in-going 
gripper to eliminate any chance of slip when running 
at high speed. All the castings »f the moving 
parts of this press and feed are made from 


Mass Propwcts, 


presses is 





FIG. 22—ELECTRIC ‘“‘CORNER DRILL” 

stock. The top rolls of the ingoing and outgoing rolls 
can be raised by means of handles for rapidly insert- 
ing or withdrawing stock. Pressure on the top rolls 
is provided by adjustable spring pressure. When 

















FIG. 24—300-TON STRAIGHT-SIDED PRESS 
—MaASsSsS PRODUCTS 


required, the top rolls can be raised by means of 
adjustable stops on the ram just before the bottom of 
the stroke, so that stock can be brought into exact 





FIG. 23—ROTOR SPANNER—DESOUTTER 


(strokes down, adjustment up) 12}in., ram face 18in. 
by 18in., strokes per minute 40. 

Another interesting exhibit, illustrated in Figs. 25 
and 26, is the Humphris gang slitting machine, 
which is shown in operation slitting 19 B.W.G. 
sheets. This machine is capable of trimming sheets up 
to 36in. wide and slitting to a minimum width of Ifin. 
The table is fitted with an easily adjustable side gauge. 
Feeding out tools maintain a slight tension on the 
stock, and as the cutters are ground on the sides and 
not on the outside diameter, the proper speed relation 
is maintained. A motor-driven grinding attachment 
is provided, so that when the cutters become dull 
they can be reground in position. The shafts, running 
at 125 r.p.m., are carried in fixed bearings at the ends, 
and on account of their length additional supports 
are provided. These supports are movable to allow 
for any cutter arrangement. The cutters are mounted 
on hubs which are held in position on the shaft by 
special wedge keys in such a manner as to enable them 
to be instantly set for any width of cut. 


CHASESIDE ENGINEERING COMPANY. 


The Chaseside Engineering Company, of Enfield, 
London, is exhibiting the ‘* Hi-Lift * shovel, which 
is generally similar to the model exhibited 
last year and described in the Fair Supplement of 
May 17th. This year the machine exhibited has a 
capacity of from 5 to 40 tons per hour. Loading up 
to 9ft. high can be carried out. The machine has 
detachable steel dise front wheels carried on steel 
hubs and heavy cast iron solid rear wheels which 
improve adhesion. The tires are 30in. by 5in. H.D. 
in front and 10-50in. by 20im. H.D. in rear, the rear 
tires, however, working with a maximum pressure of 
45 lb. per square inch 

The engine is a four-cylinder petrol model, giving 
30 b.h.p. at 1000 r.p.m., splash lubricated. Cooling 
is by thermo-syphon and pump, and a large water 
jacket and radiator and extra powerful fan are fitted. 
The fuel consumption is about 1 gallon per hour of 
No. 3 spirit. The gears are of the constant mesh 
selective type, giving three forward and one reverse 
speeds. A forged front axle is used. The rear axle 
is semi-floating, four-pinion differential, and roller 
bearings afe fitted. Ignition is by magneto with 








hiduminium to ensure lightness with strength and 


position by means of pilots. The feed can also run 


impulse starter. A multiple dise transmission foot 

















FiG. 25—HUMPHRIS GANG SLITTING MACHINE: FRONT VIEW 


to reduce vibration to a minimum. A 45-ton open 
fronted press is fitted with a double roll feed. 
This machine is one of a range for capacities of 6 to 
80 tons, which are made with upright or inclinable 





without releasing the rolls when it is desirable to 
maintain a grip on the stock. 
sided geared press fitted with the gripper feed mechan- 
ism is exhibited, and also 


A 100-ton double- 


a 50-ton double-sided 


FiG. 26—HUMPHRIS GANG SLITTING MACHINE: REAR VIEW—MASS PRODUCTS 


brake and internal expanding type hand brake on the 
rear wheels are fitted. 
channel steel, electrically welded, with side arms of 
6in. by 3in. electrically welded steel. 


The frame is of 5in. by 24in. 


The adjustable 
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jib is 4in. by 2in. electrically welded steel, the scoop 
is of Chromadore steel, the scoop lip is of man- 
ganese steel, and the pulleys of cast iron, phosphor 
bronze bushed. British Plough steel rope is used, 
and safety stops are fitted on the jib to prevent 
overwinding. Two ballast boxes are outrigged at 
the rear. The winch has a double friction drive and 
double automatic brakes to prevent accidents. 
Renolds duplex chain drive is used. The foot brake 
and foot accelerator leave the driver with both hands 
free. 
J. H. FENNER AND Co., Lip. 

With the development of modern group drive belt 
systems are being brought into use again. The modern 
drive, however, is planned to fit the operating 
requirements of the factory, and is based more on 





FIG. 27—BRAID MANUFACTURING MACHINE, 


production schedules and on machine operations than 
on the machinery itself. The shafts used are relatively 
short, of small diameter, and high rotational speed. 
They are carried in ball or roller bearings, and sup- 
ported in such a way as to reduce bending and 
vibration to a minimum. Finally, the whole drive 
can easily be moved to a different position in the 
factory. With the development of modern drive 
technique, the development of the belt itself has gone 
on. Beltings manufactured from layers of cotton 
duck and rubber have been successfully applied for 
some time, but have always had the disadvantage 
that with only the rubber holding the plies together, 
it is difficult to prevent the belts skidding when 
they come incontact with steam or water. Solid woven 
beltings which have no plies have been employed 
for years, but as they can only be impregnated with 
black bitumen or oil, they are not perhaps so 
tough or so good at fastener holding as rubber and 
canvas belting. J. H. Fenner and Co., Ltd., of Hull, 
produce a solid woven belt impregnategl with pure 
rubber, which is said to combine all the advantages of 
solid woven belts and rubber ply belts. This product, 
known as Z belting, is on view on the firm’s stand. 
In addition, a running exhibit shows how the special 
braids used for the anti-friction edges of the belting 
are manufactured. Figs. 27 and 28 show opposite 
sides of the machines, which are of the high-speed type. 
They are absolutely automatic, each carrier being 
provided with a device which actuates the stop motion. 
The machine stops at a broken thread or empty bobbin 
and the broken thread is tightly held, so obviating 
a bad place in the work. The inner bobbins of the 
machine are carried on sixteen fibre pinions. Ball 
bearings are used on the outer wheels and main bear- 
ings. The receiving attachment to take the braid 
is fitted with adjustable slipping clutch and traverse 
motions. The machine which is illustrated was manu- 
factured by the Standard Machine Works, Ltd., of 
Nottingham. Prior to the introduction of braiding 
machines, the edges for solid woven belts were made 
of coarse twisted cords, and it was only after a good 
deal of experimentation on the part of J. H. Fenner 
and Co. that it was found that more satisfactory 
results could be obtained by the use of closely braided 
These cords are made in diameters from }in. 


cords. 8 


to }in., and are composed of a number of fine strands 





FRONT VIEW—FENNER 


cotton type. In use, these braids, after rubberising, 
stand up remarkably well to the action of guide forks. 
Instead of fraying away, they resist the forks and even 
under the most severe conditions of service they con- 
tinue to stand up. With the old type of cord, it was 
often found that the protective edge was worn away 
and the load-bearing warp strands were damaged 
by the forks, but in the case of belts which are made 
with these special braids, there is little or no danger 
of this happening. 


FERRANTI, LTD. 


Many things familiar to electrical engineers are 
exhibited by Ferranti, Ltd., of Hollinwood, Lancs, 
There are examples of the Ferranti moving coil 
regulator, tail end booster and mercury step regu- 
lator. The simplicity of the firm’s automatic control 








gear for regulating equipment is exemplified by a 
relay control panel and the copper disc motor used to 
drive the regulator. Other exhibits in the trans- 
former section of the stand are a surge absorber, 
a model surge demonstration set, a portable D.C. 
testing set, and a model of the Ferranti oil-sealed 
calcium chloride breather. In the instrument 
section there are examples of various kinds of meters, 
including prepayment meters. Besides the simple 
meter of this type there are various developments 
of it, including the two-part tariff prepayment 
meter and the triple optional coin meter with moulded 
insulation covers and ordinary metal covers. To 











FiG. 29—APPARATUS FOR METER INSPECTION— 
FERRANTI 


demonstrate points of interest in connection with 
meter production a simple high-speed gearing device 
with indicating pointers is shown to demonstrate 
the method adopted for checking the accuracy of 
gear ratios in meter trains, and a simple method of 
testing meter shunt coils to ensure freedom from 
short circuits and to check the number of turns. 





FiG. 28—-BRAID MANUFACTURING MACHINE, 


@ preliminary test to all meters at full and half load, 
Another equipment, Fig. 29, is used for the inspec- 
tion of every meter under intense illumination and 
with a high degree of visual magnification. On a 
typical meter test bench maximum demand equip- 
ment and summation meters figure prominently. 
There are also time switches of the synchronous 
motor type for various purposes. The synchronous 
motor used in this connection is a self-starting 
machine running at 200 r.p.m. at a frequency of 
50 cycles per second, and has a synchronous torque 
of 20 gramme centimetres with a consumption of 
1-4 watts. There is a wide range of instruments for 
indicating purposes, a light tester with a dual range 
of 0-25 and 0-250 foot-candles, a multi-range test 
set suitable for A.C. or D.C., and some small electro- 
statie voltmeters. Mention should also be made 








REAR VIEW--FENNER 





of a varied selection of relays ineluding the Ferranti 
maximum demand alarm relay, as described in our 
issue of January 24th. Another section of the stand 
is devoted to high-quality and precision castings, 
including castings in “‘ no-mag ”’ iron. 


JOHNSON’S IRON AND StTeEL Company, Lrv. 


A varied selection of materials is on view on the 
stand of Johnson’s Iron and Steel Company, Ltd., of 
Hall End Ironworks, West Bromwich. 

In the foundry section the exhibits range from a 
few pounds to 17 tons in weight. Both chilled and 
grain cast iron rolis are shown in the finished 
turned condition, ready for mounting in the rolling 
mill. Chilled alloy rolls are also shown. In the 
rolling mill and forge exhibits, attention is drawn to 
the wrought iron, which includes some samples 
known to be at least 1700 years old, also to an example 
of a ball of raw puddled iron, as drawn from the 
furnace, and before the necessary work to convert it 
into wrought iron has been put, into it. The range 
of this department includes 7in., 15in., and 20in. 
mills. In the constructional department, the chief 
exhibit is the colliery arches, with their attendant 
accessories, of which a wide selection is on view. 
Models of the various patents are available for 
demonstration purposes. Attention here is particu- 
larly drawn to the ‘‘ Schat ’’ patent lifeboat skates, 
of which a finished pair are shown. These are of 
great interest in view of the prominence now given 
to the all-important question of the safety of life at 
sea. These skates, made to fit over the side of a life- 
boat from the keel to the transom, and having exten- 
sions extending well over the height of a passenger 
seated in the boat, to enable a boat to be slid down the 
side of a ship which is heeled over. The boats on the 
upper side, which are normally useless, are thus 
available for use. The skates prevent the bottoms of 
boats being ripped open by plate edges. They also 
prevent the boats being capsized on the hull during 
lowering on a listed ship. The skates also enable 
boats to skate down the hull on the high side’ with 
safety to the boats and their passengers, and prevent 
damage when lowering with a rolling ship. They 
keep the lifeboats clear of all obstructions on the 
ship’s side, and enable boats to be kept pressed 
against the ship’s side, by turning the davits back 








of cotton yarn braided around a core of the cabled 





A stroboscopic device exhibited serves for applying 


inboard, without risk of smashing the boats. 
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A Seven-Day Journal 


The Middlesex Green Belt. 


THE results of one year’s work by the General 
Purposes Committee of the Middlesex County 
Council were reported to the Council yesterday, 
February 27th, and include plans for a belt of open 
country running from the extreme north-east of 
Middlesex to the borders of Buckinghamshire. The 
cost to the Council will be about £1,500,000. The 
report recalled that proposals for forming a continuous 
girdle of open ground from Ruislip Reservoir to 
Epping Forest were made in 1928, and stated that 
the “green belt” had now been planned to consist 
of a stretch of open country practically unbroken, 
running as far as the river Thames on the borders of 
Buckinghamshire. In addition, the maiority of 
golf courses worthy of preservation and large areas 
of agricultural land in the north and nerth-west of 
the county — approximately 19,000 acres — were 
included. ‘The ideal aimed at was to provide about 
7 acres per 1000 inhabitants. Assuming a potential 
maximum population of 3,000,000 in the county, 
the Committee would wish to arrange the provision 
of 21,000 acres to include all recreational and health 
areas. It has assumed that the London County 
Council would contribute about 25 per cent. of the 
cost, and that the local authorities would contribute 
a further 25 per cent. of the balance of the estimated 
cost of the undertaking. When completed the total 
open area in the county of Middlesex will be brought 
up to about 20,000 acres, a figure exceeding 10 per 
cent. of the entire area. This area includes smaller 
spaces to the cost of which the County Council will 
only be asked to contribute the usual 25 per cent. 


Engineering and Shipyard Wages. 


On Friday last, February 2lst, Mr. J. C. Little, 
President of the Amalgamated Engineering Union, 
placed before engineering employers a claim for the 
restoration of the pre-1931 working conditions with 
regard to night shifts, overtime rates, piecework 
percentages, and the double-day and three-shift 
systems, and asked for a standard increase of wages 
of 1}d. an hour, or 6s. a week. He based these 
requests on the improved conditions in the engineering 
trades and the fact that, despite the increase of 2s. 
in weekly wages in July last, engineers were badly 
paid. He argued that since there was a tendency 
for the output of workers to increase, “‘ any addition 
in production costs which a rise in wages might entail 
will be more than counterbalanced.’’ He added that 
while exports were rising the home market. still 
remained the backbone of the British engineering 
industry. "That market could not be stimulated 
unless the purchasing power of wage earners was 
increased. No decision was reached at the meeting, 
but the employers promised to give careful con- 
sideration to the claims of the Union. At another 
conference in London on the same day, the shipyard 
trade unions decided to accept the offer of the Ship- 
building Employers’ Federation to advance the 
wages of male employees over twenty-one yéars 
of age by 2s. a week bonus for time workers, and 
4 per cent. for pieceworkers as from the first full pay 
day in April. 


Launching of s.s. Awatea. 


On Tuesday last, February 25th, the s.s. ‘‘ Awatea ”’ 
was launched from the yard of Vickers-Armstrongs, 
Ltd., at Barrow, by Viscountess »Bledisloe.’° The 
vessel has been designed for a gross tonnage of 
14,000 and a speed of 22 knots. In reply tothe 
toast of “The Ship,” given after the launching 
and naming ceremony, Viscount Bledisloe pointed 
out that it was now sixty years since the late Sir 
James Mills founded the Union Steamship Company 
of New Zealand, since when the fleet.of the company 
had grown from five small vessels of an aggregate 
gross tonnage of 2126 tons to forty-five of an aggregate 
of 197,463 tons. He went on to say that there were 
now being built for the company two further ships, 
one on the Tyne and one at Glasgow. They were 
the “ Matua,” a twin-screw motor vessel of 4000 
tons, with passenger accommodation and extensive 
insulated cargo space intended primarily for the 
Pacific fruit trade, and the ‘‘ Kauri,” for use in the 
coastal services of the company. He added that if 
the outlook improved a fourth vessel might be laid 
down before the end of the year. Lord Bledisloe 
pointed out that the Union Airways and the Cook 
Straight Airways of New Zealand, offshoots of the 
Union Steamship Company of New Zealand, were 
placing a large order with the De Haviland Company 
of Great Britain for five multi-engined air liners with 
a passenger capacity for sixty-four persons, as well 
as mails and luggage, three being intended for service 
between Palmerston North and Dunedin, and two 
for the Cook Straight service between Wellington, 
in the North Island, and Nelson and Blenheim, in the 
South, both services having started a month ago. 
Sir Charles Craven, in responding to the toast of 
‘‘ Vickers-Armstrongs, Ltd.,’’ stated that the firm 


regarded the training of apprentices as essential to 
the efficiency of the works. It employed over 2200 
apprentices to the skilled trades, and 1400 young 
|persons under training as semi-skilled machine 
| operators. In all the Vickers-Armstrongs group 
‘employed 37,483 persons at present, as compared 
| with 30,348 last year. At Barrow, the figure was 
11,015, an increase of only about 200, but work on 
| the order books would justify a bigger increase as 
\the year advanced. A notable feature of the launch 
was the fact that the ship left the ways with the masts 
in position. 


The Bradford Electrical Breakdown. 


To the long list of electrical breakdowns that have 
occurred within recent times another has just been 
added. It oceurred at Bradford at 6.30 p.m. on 
Tuesday, February 25th, and is said to have put 
practically the whole of the textile industry in that 
area out of action for twenty-four hours. The trouble 
is reported to have started with the failure of the 
Valley-road power station switchgear, which has 
apparently been destroyed. Although the supply to 
Bradford has been partially restored, according to one 
newspaper report it will be some days before current 
is again available in certain areas of the city. The 
damage is estimated at between £40,000 and £50,000. 
While the station is associated with the grid, it 
appears that as the switchgear was put out of action 
@ supply could not be drawn from that source. The 
engineers are said to be at a loss to understand the 
cause of the calamity, but we are wondering whether 
it is another case of switchgear having been made 
inadequate by interconnection. 


Amended Dartford Tunnel Plan. 


THE Kent County Council has agreed to contribute 
£250,000 towards the cost of the Dartford Tunnel, 
which is to be begun this year., In December an 
| amended scheme was submitted to the special Com- 
mittee dealing with the matter by the Ministry of 
Transport. The reason for the amendment was that 
the Ministry considered that the hydrostatic pressures 
which would be met under the original scheme might 
prove a danger to the constructional parties when 
at work. The new proposal provides an external 
dimension of 30ft., instead of 34ft. in the original 
plan. The carriageway is to remain unaltered, but 
no footpaths are to be provided. Pedestrian traffic 
is to be prohibited. On behalf of the counties the 
Ministry is prepared to undertake the construction 
under the revised proposals at an estimated cost of 
£3,200,000, which is £300,000 less than in the original 
scheme. The County Council Committee recom- 
mends that an agreement be entered into with the 
Ministry for the commencement of the project, the 
Council’s contribution not exceeding £250,000. The 
Committee’s approval for the tunnel was given in 
spite of proposals made to it by a firm of ferry 
owners that instead of the tunnel a power ferry for 
passengers and vehicles should be provided. 





Fuel Oil from Coal in Germany. 


At a meeting of the Ruhr Coal Syndicate, held at 
Essen recently, it was decided that a company should 
be formed to erect low-temperature carbonisation 
plant.. The scheme does not include those of the 
collieriés which are producing coal of unsuitable 
quality for carbonisation. In addition, the Krupp, 
the Kléckner, and the Stinnes groups, all of which 
have plants for a similar purpose either under con- 
struction or proposed, are not participating. In all, 
some 80 per cent. of the companies are entering the 
agreement, which will be the fourth joint under- 
taking of its kind, the other three being the Ruhrgas, 
Ruhrchemie, and Ruhrbenzin companies. The new 
plant is expected to be ready for production in from 
five to six months, and to have a capacity to be raised 
in stages to 100,000 tons a year of low-temperature 
earbonisation coke. About 125,000 tons of coal will 
be used and from 10,000 to 11,000 tons of raw tar 
will be produced annually. The quality of the tar 
will be a deciding factor in the success or failure of 
the scheme, as it is intended to use it as fuel oil, 
either in a raw state. or after only minor treatment. 
The possibility of using it for motor spirit manu- 
facture has also been envisaged. 


The Atmosphere of Great Britain. 


THE twenty-first report on the investigation of 
atmospheric pollution was issued on Monday last, 
February 24th, by the Department of Scientific and 
Industrial Research. In it the conclusion is reached 
that the general cleanness of the atmosphere of Great 
Britain is not improving; in fact, the most recent 
figures show a definite set-back in comparison. with 
those of the last three years. The report contains an 
analysis of the observations made during the year 
ended March. 31st, 1935, by some seventy-eight 
different bodies, most of whom are municipal 
authorities. They have maintained deposit gauges 
during the year and most of the results have 
been obtained from the readings. The results do not 
refer to the entire country, but only to the districts 
in which observations were taken and which are mostly 








centred in the Northern industrial areas. The report 
alsq points out that because the deposits of a 
particular town are higher than the average it does 
not follow that the local pollution problems are being 
inadequately dealt with, but simply that the atmos- 
pheric reading in the area in which the gauge is placed 
is higher than the corresponding figure for a gauge in 
another area. The completion of twenty years’ 
observations on atmospheric pollution has been made 
the occasion for a statistical examination of the 
records obtained from deposit gauges. The examina- 
tion was made by Mr. B. H. Wilsdon, former Superin- 
tendent of the Building Research Station, and it has 
established some interesting facts with regard to 
seasonal variation in deposits. 


The Chamber of Shipping Annual Report. 


THE fifty-ninth annual meeting of the Chamber of 
Shipping of the United Kingdom was held on Thurs- 
day last, February 27th, at the Hall-of the Leather- 
sellers’ Company, St. Helen’s-place, London. The 
annual report of the Chamber, presented to the 
members at the meeting, pointed out that the five 
years ending in 1934 had been the worst experienced 
in shipping. The shrinkage since 1929 in world. 
trade was such that the figures for trade in 1934 were 
less than those for 1913, while there was 49 per cent. 
more tonnage available. For this reason and for the 
preservation of an adequate mercantile marine-for this 
country the British Shipping (Assistance) Act was 
passed in February, 1935. The report pointed out 
that on February 27th of that year the Tramp Ship- 
ping Subsidy Committee was appointed to advise 
the Board of Trade as to the administration of the 
Act. According to the report, 12,400 applications for 
subsidy had been dealt with. The Tramp Shipping 
Administrative Committee had been appointed on 
January 3rd, 1935. The volume of world trade was 
given by the report on a basis of 100 per cent. in 
1929, as being 92-8 per cent. in 1930, 85-3 per cent. 
in 1931, 73-9 per cent. in 1932, 74-9 per cent. in 1933, 
77-2 per cent. in 1934, and about 79 per cent. in 1935. 
World steam and motor tonnage, wilich was 43-1 
million gross tons in 1913, rose to 66-4 millions in 
1929 and to 68-7 millions in 1931. It was 63-7 
millions in 1935. The amount of world trade was 
only about 2 per cent. higher in 1935 than in 1913, 
with a shipping tonnage 48 per cent. higher. The 
report shows that about 5 million tons of shipping is 
at present Jaid up. Tramp shipping freights are 
taken in the report against an index of 100 in 1929; 
they are 76-84 in 1930, 79-94 in 1931, 75-43 in 1932, 
72-90 in 1933, 75-83 in 1934, and 76-28 in 1935. 


Ashford By-pass Road. 


THE construction of a new road to by-pass Ashford 
has been approved by the Kent County Council, as 
well as the improvement of that part of the London 
to Folkestone road adjoining its junction with the 
new by-pass at its eastern end. The approval has 
been given on condition that the total cost does not 
exceed £194,673 and that an appropriate grant at the 
rate of 75 per cent. is made by the Ministry of Trans- 
port. The approval was obtained after the require- 
ments of the Ministry of Transport had been 
announced. ‘They were that a width of 100ft. be 
given to the by-pass laid out with a central reserve 
of 24ft., two 20ft. carriageways, two 2ft. margins, 
two 6ft. cycle tracks, two more 2ft. margins, two 6ft. 
footways, and two 2ft. margins. The construction of 
the road will involve building bridges over the river 
Stour, over the Ashford-Canterbury line of the 
Southern Railway, and over the Willesborough to 
Willesborough Lees Road. The Council had already 
authorised the strengthening and widening of the 
railway bridge on the London to Folkestone road and 
the widening of its approaches, subject to a grant of 
75 per cent. from the Ministry of Transport and to the 
cost being not more than £13,000 in excess of the cost 
of the necessary land and easements. 


New Reservoirs for London Water Supply. 


Work on the new Metropolitan Water Board 
reservoir at Chingford in the Lea Valley, which has 
been delayed owing to the bad weather, has been 
resumed. This new reservoir, which is expected to be 
completed in 1939, will have a capacity of 3200 million 
gallons and will cover an area of some 334 acres. The 
maximum depth of the reservoir will be 41ft. and its 
length 2520 yards. It will be remembered that. 
owing to the serious depletion of the water supplies 
during the drought last year, the Metropolitan Water 
Board adopted a scheme for the construction of two 
other large reservoirs, one at Staines, to hold 4400 
million gallons, and the other at Walton, with a 
capacity of 4000 million gallons. The construction of 
the reservoir at Staines will be begun at the end of 
the current year and the one at Walton late in 1937. 
The Lea Valley reservoir will cost about one million 
pounds and the two at Staines and Walton about 
£1,250,000 each and the sites some £100,000. The 
present total water storage for London is about 
20,000 million gallons and the new reservoirs will add 
nearly 12,000 million gallons to that figure. The 
Metropolitan Water Board expects that the new 
reservoirs will be ready by the end of 1941. 
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The Kincardine- 
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on-Forth Bridge. 
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(Concluded from page 199, February 21st.) 


JORTUNATELY, as mentioned earlier, the central 
pier, which has to carry the weight of the swing 
span, 1600 tons, is situated above a rock foundation 
at a reasonable depth. The work of founding the 
pier was somewhat different from that of the others, 
in that its size was much greater. A cofferdam was 


built around the site and six cylinders, 14ft. 6in. 
diameter, arranged in a hexagonal formation, were 

padon 
This 


successively sunk to the surface of the rock. 
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and already filled with concrete; a more general view, 
in which the air lock is fitted to the last of the six 
cylinders to be sunk ; the condition of the work just 
before the laying of the concrete superstructure was 
begun ; the shuttering for the cylindrical concrete 


superstructure; and lastly, the superstructure 
completed with the steel shuttering still in 
position. 





Piers Nos. 10 and 12 are those which flank the 
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FiG. 23—DESIGN OF SWING SPAN PIER AND OF PIER NO. 


work was started on May 22nd, 1935, and finished on 
July 31st, 1935. Since the overlying strata were soft 
it was necessary to lower the cylinders by means of 
jacks as the excavation proceeded and, the depth 
below water level being considerable, use had to be 
made of compressed air. A section through the com- 





FiG. 24-TWO CYLINDERS FOR PIER NO. 
—MAY 26TH 


pleted pier showing the situation of the cofferdams 
is reproduced in Fig. 23. Above the six cylindrical 
foundation blocks which were formed by plugging the 
caissons with concrete the pier is formed as a hollow 
reinforced concrete cylinder. A series of photographs 
reproduced in Fig. 24 and on the opposite page shows 


PLAN SHOWING PILING. 


12 


central pier, and against which the swing span will 
abut in the closed position. Work at No. 10 pier 
needs little special mention in that the founding of 
the two cylinders on which it is supported was carried 
out in a manner similar to that adopted for all the 
piers on the north side of the river. Views of the 
work are reproduced in Figs. 25 and 26. Two 
cylinders, each 21ft. diameter, were sunk in the usual 
manner within a steel sheet-piled cofferdam, and 
concreted up. When they had been built up to the 


+ 


arrangement has been adopted. The design of this pier 
is shown in Fig. 23. A reference to the borings in Fig. 1 
(ante) will demonstrate that at this point, although 
it is south of the line of the fault in the strata, the 
hard grey sandstone is reached at a depth of more 
than 60ft. below O.D. The pier, which is also being 
built within a steel sheet-piled cofferdam, as in the 
case of pier No. 10, but for which the special cylin- 
drical caissons are not being used, is founded upon 
seventy-six piles 18in. by 18in. driven to the surface 
of the rock. The piles are arranged in two rings, 
and those in the outer row are raked to zive the pier 





FIG. 25—CONCRETED CYLINDERS OF PIER No. 10 


—DECEMBER 10TH 


stability. The heads of the piles will be locked 
together by a reinforced concrete block, 65ft. long 
by 27ft. wide, on the top of which the superstructure 
will be erected. 

For the future protection of the swing span in the 
open position against damage from passing vessels, 
a timber dolphin, 470ft. long and 50ft. wide, with bull- 
nose ends, has been constructed. The material used 
was Canadian Douglas fir incised and creosoted. 
Protective fendering is also provided around piers 
Nos. 10 and 12. 

Various concretes were used in the construction of 














FIG. 26—COMPRESSED AIR 


required level, the reinforcement for the cross beam, 
60ft. by 22ft. by 4ft. 6in. thick, which had been 
built up completely on land, was lowered by a crane 
into position. Thereafter concreting of the cross 
beam, which is of much heavier section than else- 
where, was carried up to the final level. ‘This method 
of dealing with the reinforcement was found con- 
venient on account of the difficulty of keeping the 
workings dry, except at low tide. It eliminated the 
work of erecting the reinforcement in situ under 
difficult conditions. For pier No. 12, which is, at the 





respectively two adjacent cylinders, one completed 








time of writing, in course of being founded, a different 





CYLINDERS 








10—SEPTEMBER STH 


FOR PIER NO. 


the piers. For the piles, a concrete known as Class F, 
consisting of 8 ewt. of cement, 10 cubic feet of sand, 
and 20 cubic feet of aggregate, was used, the sand 
and aggregate being obtained from a pit near Denny. 
The same mix was used for the outer skin of concrete 
on the piers. Within the skin the hearting of the piers 
was made from a Class K mix, 2}: 10:20, while 
for the superstructure in general a 4: 10 : 20 Class D 
mix was employed, and for all underwater work 
Class E, 6 : 10 : 20, was found more suitable. Actually 
with the exception of the Class F concrete, a rather 
larger proportion of sand was found to give greater 
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density and better compressive strength, and was | of the cross beams of the 60ft. span piers in “ steps,’’ | experimental research being undertaken in several 


used throughout. Ordinary Portland cement was | rising to the outward side of the curve. countries, that done by the Port of Genoa Authority 
used for all parts of the bridge, but the piles were} The total cost of the completed bridge, with | by means of instrumental measurements affording 
inade from the rapid-hardening variety. approach roads, land, &c., is estimated to reach| the most complete and systematic records that, so 


Che approach roads have already been mentioned. | £330,000, and will be provided as to 75 per cent. by | far, have been made public. For the purpose of the 
That on the south is about | mile long, and has a| the Ministry of Transport and as to the remainder by | experiments, and at the suggestion of Signor 
width of 30ft. with a 6ft. footpath on each side. On| the counties of Fife, Stirling, and Clackmannan, 
wecount of the softness of the soil on which it is laid, | which appointed a Joint Bridge Committee to deter- 
and the amount of moisture contained in it, it is a| mine all matters connected with the construction of 
bottomed and metalled road drained by deep ditches | the bridge, with additional contributions from the 
on each side. On the north side where the ground is | burghs of Falkirk and Dunfermline. The number of 
more stable, a reinforced concrete approach, 500] men employed on building the piers and foundations 
yards in length and 30ft. roadway width, has been | of the bridge has varied between 150 and 180, and 
built to connect with the recently opened Kincardine | they have, in accordance with the desires of the bodies 
by-pass, 700 yards long with the same roadway width. | contributing to the cost, been recruited from the 
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An interesting point in the design of the curved | counties and burghs concerned in predetermined pro-| , \ oe = : 
sections of both these roads is that, in addition to| portions. As a point of interest, it may be observed| * 4 Wor 
transitions and super-elevations being adopted, the | that the maximum length of shift under compressed| & 
roadways are widened to 32ft. on the assumption | air has been 10} hours, while the maximum air pres-| $N\ ¥< 
that vehicles take up rather more room when on a| sure necessary did not exceed 25 Ib. per square inch. q N \X \VYxrryyll 
curve. The north approach road curves on to the In conclusion, we should like to take this oppor-| & 6 a 
bridge, which is itself curved in plan until the 100ft.| tunity of acknowledging our indebtedness to Sir| $ a 
spans are reached. As it was essential to give super-| Alexander Gibb and Partners, of Westminster, for ; V4 
elevation to the curved portion of the road on the| putting at our disposal the information, drawings,| & La Zi 
bridge, it was necessary to construct the upper side ! and photographs on which this article has been based. | \ 
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Wave Pressure Experiments at Genoa. (lldislldaad—~p 
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EFERENCE was made in a leading article in our] Italian engineermg journals <Annali dei Lavori 

) issue of Aug. 30th, 1935, as well as in our report of | Pubblicit and L’Ingegnere.t 
the proceedings of the XVIth International Congress The Genoa experiments are the outcome of the 
of Navigation held at Brussels last month,* to the | appointment, shortly after the meeting of the XIVth 
experiments that have been in progress at Genoa | International Congress of Navigation at Cairo in| Albertazzi, the director of the port works, and a 
since 1931 to determine by actual measurement the | 1926, of a small international committee of experts | member of the International Committee on Wave 
pressures exerted by waves on the face of a vertical | to study the stresses due to waves on breakwater} Action, it was decided to build one section of the 
wall breakwater in relatively deep water. The follow- | structures and the instruments most suitable for their | vertical wall of the Principe Umberto Mole at Genoa 
ing brief account of the instruments used in recording | measurement, making a distinction between the case! in the form of a monolithic structure containing a 
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these pressures, and their method of employment, is| of the non-breaking undulatory wave and that of | series of chambers arranged vertically one above the 
based mainly on articles by Signori A. Albertazzi and | breaking waves. The work of this committee led to| other, in which recording instruments could be 
Salvatore Levi, which have been published in the sania | installed at various depths above and below mean sea 
: 5¥ Tae eT Lt + Annali, February, 1932, and May, 1933; and L’Ingegnere, level. The position of this special monolith in the 

* Tux Encrxeer, September 13th and 20th and October llth. ' August, 1934 breakwater wall and of the secondary recording 
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mentioned hereunder are 


station indicated in the 
plan of the harbour—Fig. 4. The westward extension 
of the Principe Umberto Mole, recently completed, 
is built in a depth of water of from 15m. to 20m. 
The breakwater has a maximum exposure on a line 
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Work in Course of Construction. 
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The special monolith—Figs. 1, 2, and 5—is founded 
on the rubble mound at a level of —12-0m. The 
piezometers, or pressure gauges, are fixed in apertures 
formed in the outer wall of the monolith at levels 
respectively 10 m., 7m., 5m., 3m., and 1 m. below 
zero and Im. and 3m. 
above zero. They are con- 
nected with recording 
apparatus placed within 
the monolith, and also elec- 
trically with oscillographs 
sited in a tower, at some 
distance from the mole, 
which is accessible at times 
when the breakwater itself 
cannot be visited owing to 
stress of weather. 

The gauges used are of 
two types, one designed 
by Signor Levi and made 
in the workshops of the 
Port Authority—Figs. 2 
3, 7, and 8—consists of a 
bronze cylindrical box A 
closed by a circular dia- 
phragm a of sheet steel, 
having an exposed area 
of about 100mm. dia- 
meter. The internal cham- 
ber, filled with water and 
glycerine 6 is connected 
with a glass siphon ¢ 
Shr Re containing mercury. <A 
spiral of platinum wire 
attached to a glass rod 
2 ee dips into the mercury of 
“+ the ascending arm of the 
Contours Show Depths siphon. The mercury and 
in Metres Below M.S.L. the upper end of the spiral 
d are in circuit by means 





“> 


oa ae 








“THe Enoieer 


Fic. 4—GENERAL PLAN OF 


about 8.8.W., approximately normal to its sea face. 
[t consists of a vertical wall superstructure founded 
on a rubble mound at a depth of 11-5 m. below mean 
sea level (zero).{ The normal section of the super- 


PORT OF GENOA 


of wires carrying a direct 
current. The pressure 
exerted by the sea against 
the diaphragm causes a 
deformation of the latter, a consequent variation of 
volume in the chamber, a displacement of the 
mercury in the siphon, and a variation of resist- 
ance in the platinum spiral, and therefore of the 


& 


















































MMs PED LE EAE LL, 5 aD TAY EME ERS ESE BIAS ae Bee Sa 
A S 
“ 72) 
Ps 
me —— ——— -——_—— 7 - iy a a 4 Ss a 
i a ' 
A Levi plesten ef r B 
| Gauges niaeeEN F = ; 
Chamber i Sem: ! 
+ ‘yal Pee ds i 
oe i 
4) AJ it 'j 
>. L777 Ameter i iL ly D 
4 Gauges Y Se ae eee SE ) SiS ~— Cc 
y & 
We > 
a S 
=) 
& 
\ = 
SIPs ibe y ai a al = 
0 7 2 
Scale Metres 
sis tae & 


SECTIONAL PLAN W.O. 
FIG. S—PLAN OF MONOLITH 


structure comprises four tiers of cyclopean concrete 
blocks placed one above the other and surmounted by 
4 mass concrete capping, extending from just above 
low water to a height, on the outer face, of 7-50 m. 
above zero. At the position where the special 
monolith is sited the parapet wall is rectangular in 


Sea Face of Monolith 
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Fic. Qerane OF AMSLER GAUGE 


section, as shown in Fig. 1. A description of the 
breakwater will be found in a recent issue of THE 
ENGINEER.§ 


_ | The zero is approximately mean sea level. The tidal range 
is insignificant, the mean at springs being 0-3 m. 
§ See Tor Enoineer, September 13th, 1935, page 272. 











ewrrent. The pressure is thus measured electrically. 
In order to expose the diaphragm @ to the action 
of the sea at the wall face the gauge A is fixed in a 


gearing C and enters a stuffing-box e fixed to the inner 
end of the bronze porthole casting D which is built 
into the wall. A water valve /, which, when closed, 
shuts off the stuffing-box and tube from the sea, and 
the hinged door g are then opened, the gauge being 
moved forward until it makes a close contact with the 
annular part h of the porthole flush with the wall 
face. By this arrangement it is possible to insert or 
withdraw the gauge whenever required. A window 
at the back of the gauge box enables the column of 
mercury and the platinum spiral to be viewed while 
the instrument is in action. If repairs to the water 
valve and other closing elements are required the 
porthole must be shut against the sea by means of an 
external water-tight cover fixed by a diver. 

In addition to the series of gauges with diaphragms 
placed vertically, another similar group, but with 
horizontal] diaphragms, was fixed at the bottom of the 
vertical wall alongside the lowest gauge of the vertical 
series. The vertical pressures measured by this 




















FIGS. 7 AND 8—LEV!I GAUGE: VERTICAL AND 
HORIZONTAL TYPES 


gauge are equal (within the experimental limits of 
error) to the horizontal pressures measured simul- 
taneously at the same point. A view of the gauge 
with horizontal diaphragm is reproduced in Fig. 8. 

The second type of gauge, constructed by the 
Amsler Company—Figs. 1 and 6—has a steel dia- 
phragm 250mm. in diameter, covered by a rubber 
dise. The pressure is determined by the deformation 
produced at the centre of the diaphragm, the end of a 
rod being maintained in constant contact with the 
centre of the diaphragm by means of a system of 
levers, wires, and balance weights. The transmission 
of the deformation is therefore effected directly by 
mechanical means. In order to remove the apparatus 
a diver must close the circular aperture from the out- 
side by means of a water-tight cover seen at A in 
Fig. 6. 
As will be seen by reference to the vertical sections 
and plan of the monolith—Figs. 1, 2, and 5—the 
two types of gauge are arranged at corresponding 





bronze tube B, which is moved forward by mechanical 


levels in two vertical series about 1m. apart longi- 
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FIG. 9—OUTER FACE OF MONOLITH AND WAVE HEIGHT GAUGE 
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tudinally. It is thus possible to obtain simultaneous 
records of pressures by two different systems. 

Access to the various chambers of the monolith 
may be obtained by a ladder or by a small electric 
lift. In addition to the necessary electrical installa- 
tions for lighting, &c., a ventilating fan and a 
centrifugal pump for drainage are provided. 

On the outside of the monolith between levels 
—2-0m. and +7-:0m. are fixed nineteen metallic 
contact terminals of wires carrying a current at 
constant voltage with one pole in the sea. These are 
seen in the view of the outer face of the monolith wall 
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FIG. 10—OSCILLOGRAPH RECORD—MARCH 12TH, 1934 


reproduced in Fig. 9. The gauge portholes in the 
wall above water level can be seen on the right of the 
view. The wave surface against the wall makes and 
breaks contact with the terminals—spaced 0-5 m. 
apart vertically—and thus causes a variation in the 
current which actuates the moving element of an 
oscillograph giving a photographie record of the 
current itself and, therefore, indirectly of the wave 
level. 

The generator which supplies current at 220 volts 
for all the electrical machines, accumulators, and 
instruments is placed in a chamber constructed in the 
breakwater near the monolith. As it is impracticable 





FIG. 11—OSCILLOGRAPH RECORD—MARCH 12TH, 1934 


during rough seas to reach the monolith, the motor 
for the recorder of the Amsler apparatus is controlled 
from a distance. The electrical connection between 
the breakwater and the contro! tower—Fig. 4—on 
one of the jetties in the harbour is by cable laid across 
the harbour and buried in its sandy bed. In addition 
to the distant control of the Amsler recorder, the 
leads carrying the current to the wave height instru- 
ment and the leads of the Levi mercury pressure 
gauges are also connected with the distant tower. 

The wave heights and pressures are recorded by a 
normal oscillograph with six moving points. Strictly 
speaking, one with eight points is required for record- 
ing the pressures at the seven gauge levels and the 





wave height simultaneously. As, however, normal 
oscillographs with eight points do not exist, one with 
six was used for the sake of economy. It was also 
found that the pressures measured by five gauges out 
of the seven gave a sufficient number of values for all 
practical purposes. Connections can be varied so 
as to bring into record any five of the gauges in the 
series of seven. 

Observations of the level of the wave trough as 
well as crest height and wave period are also made on 
a special spherical shaped buoy moored in a depth of 
about 20 m. in the open sea to the west of the harbour. 

Examples of an oscillograph record made on March 
12th, 1934, are reproduced in Figs. 10 and 11. The 
unobstructed waves observed on that day in the open 
sea near the harbour had a height from trough to 
crest of 4-5m., a periodicity of 10 seconds, and a 
length of 155 m. in the open and of 125 m. near the 
breakwater. The wind was from the south with a 
velocity of 40-50 kiloms. per hour. Each chart 
shows four records, the upper record giving the wave 
heights on the wall face. The top of the wall is at 
+7-5m. and the highest electrical contact point at 
+7:-0m. Consequently the heights reached by waves 
rising above this level are not recorded. It is stated 
that the wave crests at times during this storm reached 
a height of 7 m. to 8 m. above the wall top ; that is, 
a level of about 15m. above calm sea level. The 
second, third, and fourth records are of pressures 
registered by gauges at —1-0m., —5-:0m., and 
—10-0m. respectively. It will be noticed that the 
plus pressures recorded at level —10-0m. are very 
little less than those measured simultaneously at 
—1-0m. level. The pressure numerals on the chart 
represent tons per square metre and those indicating 
levels are metres above or below zero. The pressure 
gauges are, of course, calibrated to read zero at calm 
sea level. It should also be noticed that the height 
of the wave crest above the zero line is considerably 
greater than the depth of the trough below that line. 
This appears clearly from the trace of the wave 
heights in the record which is asymmetric in respect 
of the zero line. 

The maximum unit pressure exerted by the wave 
on the vertical wall of the breakwater from about the 
level of calm sea down to the level of the bottom of the 
vertical wall is nearly uniform and corresponds fairly 
closely to the hydrostatic pressure due to the total 
height of the wave in the open sea. This relation has 
been found to hold good generally throughout the 
experiments for waves of varying heights up to 
4-5m., which is the maximum yet recorded instru- 
mentally at Genoa, and is particularly marked in the 
case of long waves accompanied by relatively little 
wind. A short sea with strong wind produces smaller 
wave pressures on the structure than long regular 
waves of the same height with less wind. This 
relation is embodied in the ‘‘ Conclusions ” adopted 
by the XVIth International Congress of Navigation 
which we printed in our issue of October 11th, 1935. 

We are indebted to Signori Albertazzi and Levi for 
the use of the drawings and photographs to illustrate 
this description of the valuable research work they 
have carried out at Genoa. 








Non-Ferrous Nickel Alloys. 
By L. M. ANGUS-BUTTERWORTH. 


In general, non-ferrous alloys are softer than steels, 
and can be more easily cold worked. For this reason 
they have been used to a greater extent than steels 
in the production of pressings and spinnings. Having 
a lower melting point, and being softer at high tem- 
peratures, they lend themselves to operations such 
as hot pressing and extrusion, which can also be carried 
out with low power. 

As a result of much research in recent years, there 
has become available a series of materials that com- 
bine many of the good qualities of the non-ferrous 
alloys with those of the steels. Comparatively minor 
alterations to the standard compositions of brasses, 
nickel silvers, bronzes, and nickel-copper alloys have 
rendered them susceptible to heat treatment, and they 
can thus be made soft and workable or hard and strong 
as required. 

Previously, steels had a strong advantage in that 
the heat treatment could be applied after the parts 
had been shaped by machining when in the soft 
condition. With most non-ferrous alloys the harden- 
ing or strengthening has been by the imposition of 
cold work, which had to be before the shaping of the 
article by pressing, stamping, or rolling. In conse- 
quence of the recent advances, non-ferrous alloys 
can now often be used where the mechanical pro- 
perties of steels are required, but where resistance to 
rust or corrosion attack is also desirable in a high 
degree. The response to heat treatment has been 
obtained through the medium of compounds of nickel 
with aluminium, silicon, or beryllium. 

The International Nickel Company were the first 
to investigate the effect of adding aluminium to 
nickel-copper alloys of high nickel content, their 
researches making available commercially a heat- 
treatable form of Monel metal, the name of which is 
a registered trade mark. 

It is well known that the nickel-copper alloys offer 
superior resistance to corrosion, in addition to the 





good mechanical properties that can be developed in 
the high nickel ranges. In the heat-treatable form 
of Monel metal, it is possible through the hardening 
to obtain strengths and elastic properties formerly 
associated only with alloy steels. Even greater 
strengths can be obtained by further cold working, 
but at the expense of ductility. 

It has been shown that in wrought alloys very 
different results may be obtained by varying the 
amount of the hardening constituents. Thus a 
30 per cent. nickel alloy, with a 1-5 per cent. alumi- 
nium content, has a Brinell hardness number of 184 
when water quenched and reheated. If, however, the 
aluminium is increased to 2-5 per cent., the degree of 
hardness obtainable by heat treatment can be raised 
to about 220 Brinell. 

An interesting comparison is to be found in the 
case of two 18/20 copper-nickel alloys, one containing 
silicon and the other beryllium. The first alloy had 
silicon present to the extent of 0-24 per cent., and 
after heat treatment had a strength of about 35 tons 
per square inch, an elongation of 62 per cent., and a 
Brinell hardness of 140. The second alloy contained 
1 per cent. of beryllium, a metal that has only been 
commercially available in somewhat limited quan- 
tities until recent years. After heat treatment, this 
beryllium-containing alloy was found to have a 
strength of 51 tons per square inch, an elongation of 
9 per cent., and a Brinell hardness of 218. The 
larger percentage of the hardening element in the 
latter alloy thus gave greater strength and higher 
hardness, but with decided sacrifice of ductility. 

The composition of other alloys may be adjusted 
to render them heat treatable in the same way as the 
nickel-copper alloys just mentioned. For example, 
good results have been obtained with a nickel-silver 
alloy containing 13-5 per cent. of nickel, 1-5 per 
cent. aluminium, 65 per cent. copper, and 20 per cent. 
zinc, which, when water-quenched, cold-rolled, and 
reheated, had a Brinell hardness of 230. In a similar 
manner, brasses and bronzes may be rendered amen- 
able to heat treatment by introducing the necessary 
amounts of the nickel-aluminium, nickel-silicon, or 
nickel-beryllium hardening compounds. A typical 
composition for a brass becomes copper 72-5 per 
cent., zinc 20 per cent., nickel 6 per cent., and alumi- 
nium 1-5 per cent., while for a suitable bronze we 
have a composition of copper 80-5 per cent., tin 
12 per cent., nickel 6 per cent., and aluminium 1-5 per 
cent. 

In general, it may be said that these new alloys 
are like steel, in that they are amenable to heat treat- 
ment, and by this means can be rendered either soft 
and ductile or strong, hard, and of high elastic pro- 
perties. The complete heat treatment consists of 
softening by rapid cooling from temperatures above 
about 800 deg. Cent., and hardening by reheating 
within the range of 400-650. deg. Cent. 

The hardness and strength developed by heat 
treatment are uniform throughout the section, these 
characteristics not being found in material hardened 
by cold work. A further striking advantage is that 
by suitable adjustment of composition it is possible in 
one heating operation to obtain the combined effects 
of cold work, a strain-relief annealing, and a hardening 
treatment. 








BUSINESS CONDITIONS IN CANADA. 





No less an authority than Sir Edward Beatty, chair- 
man and president of the Canadian Pacific Railway, has 
given expression to the view that economic progress in the 
Dominion gives every evidence of continuing to be a 
matter of appreciable movement towards stabilising con- 
ditions and increased volume of business recorded “ in 
the face of conditions heavily fraught with discouraging 
factors and seemingly bereft of anything in the nature of 
large-scale or comprehensive effort towards solution of 
the most grievous of our economic problems (unemploy- 
ment).” Sir Edward ssid: ‘‘ An inereased total of 
Canadian business is recorded in current statistics. More 
people are employed than were a year ago, and through- 
out the country there exists and, for some months has 
made itself felt, a more general feeling of contentment with 
things as they are and as they promise later to be. The 
sum total of progress has been most encouraging and has 
served to reassure us that under normal and favourable 
conditions this country can maintain a level of prosperity 
which in the past has normally given all classes of our 
people a reasonably high standard of living. While in 
recent years our railway and steamship services have 
shared in a world-wide setback in business conditions, the 
New Year seems to coincide with a gratifying renewal of 
confidence and offers prospects of genuine improvement 
likely to be reflected in traffic and earnings. Incidentally, 
this year coincides with the fiftieth anniversary of the 
inauguration of the Canadian Pacific transcontinental 
service across Canada, and follows closely on the fiftieth 
anniversary of the driving of the last spike at Craigellachie, 
British Columbia.” 








Tue strain upon the starter (and battery, if electrical 
means are used) when starting C.I. enginés in cold weather 
is considerable, even with the aid of the decompressor. 
A big user recently informed Barimar that starting up in 
cold weather is greatly facilitated by holding a flame in 
front of the air intake. A simple torch can be made by 
winding a few strands of thick asbestos cord around a 
stout wire and soaking the former in a little methylated 
spirit. There is, of course, no danger of fire, as with a 
petrol engine. 
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Electrical Equipment for a Large Paper- 


Making 


QUIPPED with the largest paper-making machine 

in the world, the new extension to the Kemsley Mill, 

of Edward Lloyd, Lid., Sittingbourne, Kent, is of excep- 
tional interest, and we propose in due course to deal with 
the entire installation. The present article relates to the 
electrical equipment of the new paper machine, which has 
a wire width of 320in., and is designed for a paper speed 
range of 600ft. to 1400ft. per minute. It is driven in eight 
sections—the suction couch, two suction presses, three 
dryers, each having twenty cylinders, and the calender 
and reel. The electrical equipment was manufactured by 
the British Thomson-Houston Company, of Rugby, the 
motors being variable-speed A.C. machines, which drive 
the sections through double helical reduction gears made 





Tue Exomece* 


1..--Variable-speed A.C. section driv- 
ing motors. 
2.—A.C. mill power system. 
3.—Section motor slip rings. 
4.—Section motor brush - shifting 
(speed-changing) spindle. 


5,.-—Cone pulleys. 
}.—Belt. 


8. 
). Regulating 
rings. 


DIAGRAM OF SPEED CONTROL SYSTEM 


by the Power Plant Company, Ltd. The couch section 
has two motors operating in tandem side by side. Each 
machine is rated at 275/92 b.h.p. at 680/227 r.p.m., and 
drives a pinion meshing with a common spur wheel in the 
reduction gear. e brush gear operating spindles are 
coupled together by a short interconnecting shaft, so that 
the brushes of each motor can be controlled simultaneously 
by one speed-regulating gear. The single motor drive on 
each of the dryers sections is of the same size as the motors 
driving ‘the couch. Like the couch drive, that of the 
calender is a tandem drive. Each motor is rated at 
200/67 b.h.p. at 680/227 r.p.m. The motors on the press 
sections are duplicates of those driving the calender. The 


Machine. 


the speed of the driving motor or motors constant. The 
essential part of the regulating gear is a small synchronous 
motor of special construction. Its field magnet system 
is mounted on a shaft and supplied through slip rings in 
the usual manner, but the outer member (the stator in the 
ordinary synchronous motor) is also free to rotate. For 
a given frequency of supply, a synchronous motor will 
always run at exactly the same speed which is independent 
of load, except, of course, an overload sufficient to pull 
the machine out of step. Hence, if the outer member of 
the regulating motor be held stationary, the inner member 
will rotate at the synchronous corresponding 
to the frequency of the supply. But if the outer member 





—Regulating motor outer member. 
—Regulating motor inner member. 
motor 





reel is driven by a 80/26-6 b.h.p., 680/222 r.p.m. motor. 





be driven at that speed by external means, the inner 


1@:—D.C. bus-bars. 

11.—Exciter. 

12.—Regulating motor A.C. slip rings. 
13.—S; control bus-bars. 
14.—Master alternator. 
15.—Variable-speed A.C. motor. 


D.C. slip 


member will remain stationary. Actually, the outer 
member is driven from the shaft of the section-driving 
motor, and the inner member is coupled to the brush- 
shifting mechanism of the section-driving motor. If 
the latter is driving the outer member of the regulating 
motor at its synchronous speed, the inner member, and as 
a result the brush gear, will not move. But if the speed 
of the section-driving motor increases or decreases by the 
slightest amount, the inner member of the regulating 
motor will at once begin to rotate, and in doing so will move 
the brush-shifting mechanism, so as to correct the original 
increase or decrease in speed. As soon as the speed of the 
section-driving motor is such that it is driving the outer 


motor driving the master alternator. This is effected by 
a pilot motor operated from a switch at the front of the 

r machine. To permit the speed of each driving motor 
to be varied, the latter drives the outer member of the 
regulating motor through a belt and cone pulleys. The 
position of the belt on the cone pulleys is determined 
by a guide pulley carried on a bracket, which 
traversed by a hand wheel. By moving the belt along 
the cone pulley, the relation between the speed of the 
section-driving motor and the regulating motor may be 
adjusted so as to obtain the required *‘ draw” on the 
paper machine. 

The diagram shows the essential parts of four sections 
of the paper machine drive, the barring motors, &c., 
being omitted for simplicity. It is intended to indicate 
the principle of the system only, and the apparatus has 
been separated to facilitate explanation. 

The A.C. commutator-driving motors 1 are supplied 
from the mill circuit 2 through slip rings 3. The speed 
of each motor can be varied over the whole range required 
by rotating its brush shifting spindle 4. Each motor 
drives through cone pulleys 5 and belt 6, the outer member 
7 of the regulating motor 8. The inner member of the 
regulating motor forms the magnet system, and is pro- 
vided with poles which are excited from direct current 
supplied through slip rings 9 from the D.C. bus-bars 10. 
the current being generated by a small motor generator 
set 11, driven from the supply bus-bars 2. The outer 
member 7 of the regulating motor has a three-phase wind- 
ing supplied through slip rings 12 from the master alter- 
nator bus-bars 12, fed by the small master alternator 14 
driven by the commutator motor 15. When a small 
change in speed occurs on any section the inner member 
rotates and moves through gearing the brush shifting 
wheel 4. Draw adjustment is obtained by moving the 
belt 6 along the cone pulleys. The regulating gear takes 
0 part in the actual driving of the sections. Its function 
is to set a standard of speed and to adjust the brush gear 
of the section-driving. motor in order to keep in con- 
formity with that standard. The power required for 
speed control is only that needed for moving the 
brush gear on the motors. The belt and cone pulleys on 
the regulating gears are therefore very light and the power 
used is practically negligible. The correction of speed 
by the regulating gear is so rapid that when once the motor 
has been brought to the correct speed, only slight move- 
ment of the inner member of the regulating motor takes 
place, any tendency for the speed to change being imme- 
diately checked. 

In the basement underneath the machine drive is a sub- 
station which contains the contactor control board for the 
machine drive. The contactors operate automatically in 
response to the position to which the master controllers 
at the front of the paper machine are moved, each section 
(except the reel) being fitted with a master controller 
having ** off,” “creep,” and “run” positions. In the 
‘creep ” position the barring motor is run up and turns 
the section at a creeping speed of about 100ft. per minute, 
corresponding to 50ft. per minute on the calender. Inch- 
ing is effected by moving the controller to “‘ creep ” and 
quickly returning it to the “off” position. On moving 
the controller from “ creep” to “ run,” 


Is 


the main motor 
is switched on, automatically accelerated, and synchronised 
with the speed control system. Meantime, the pawls in 
the ratchet clutch coupling, through which the barring 
gear drives the main gear, are thrown out by centrifugal 
force, and the barring motor is automatically shut down. 
The reel section is controlled by a “ start,” “* stop ” push- 
button station. A central control pedestal at the front 
of the paper machine carries a paper speed indicating 
meter, a “ raise-lower ”’ switch, by means of which fine 
adjustment of paper speed may be made, and an emerg- 





member of the regulating motor at its synchronous speed, 











ency “ stop ” push button for shutting down the machine. 














CONTROL PANEL FOR A.C. 


For inching and creeping speeds, barring motors are 
employed on all sections except the reel. Motors of 
30 b.h.p, are used on the couch and presses and 60 b.h.p. 
motors on the dryers and calender. 

The motors can be started by connecting them 
directly to the line. Their speed can be adjusted to the 
desired value by moving the brush rings in opposite direc- 
tions on the commutator, and any particular speed within 
the range of the motor is obtainable. At each brush 
position the characteristic is generally similar to that of 
an induction motor, 7.e., the speed drops slightly with an 
increase of load, but this is compensated by automatically 
moving the brushes to a new position. 

Each section is fitted with regulating gear to maintain 





SECTIONAL DRIVE AND BARRING MOTORS 





6.600 


the inner member will again come to rest. Ifthe frequency 
of the supply to the regulating motor be altered, the inner 
member will rotate the brush-shifting gear until the section- 
driving motor is driving the outer member of the regulat- 
ing motor at a speed which is synchronous with the new 
frequency. It will be seen therefore that the speed of the 
section-driving motor is governed by the frequency of the 
supply to the regulating motor. 

Each regulating motor is supplied from a common 
source, viz., a master alternator driven by a variable- 
speed A.C. commutator motor. The speed of the set 
determines the frequency of supply to the regulating 
motors. Hence the speed of the drive as a whole may be 
raised or lowered by raising or lowering the speed of the 





SWITCHBOARD 


VOLT TRUCK 


The paper speed-indicating meter is supplied from a 
tachometer generator driven from the calender reduction 
gear. The generator also supplies a paper speed recorder 
in the basement, and a second indicating meter on the 
control board. 

For the provision of cool clean air for ventilating the 
A.C. commutator motors, two motor-driven blowers draw 
filtered air from a duct and deliver it to the section motors, 
vid a trunking system under the floor. The blower motors, 
and the speed control and exciter sets, are started by 
means of push buttons on the control board. The speed 
control set is fitted with a speed setting dise which, prior 
to starting up, may be set in accordance with a scale. 
so that the paper speed obtained when the drive is running 
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is in accordance with the scale reading. Subsequent adjust- 
ments of paper speed are made by the control switch on 
the central control pedestal already mentioned. Mounted 
on the wall opposite each section motor is a steel panel 
with an ammeter connected in the supply to the section 
motor, so that an indication of the load on the motor may 
be obtained whilst an examination of its behaviour is 
made, Actual loads on the various sections are obtained 
from eommon indicating and recording watt meters on 
the control board. Section emergency “‘ stop ” switches 
and regulating motor “‘ stop ’’ switches are also mounted 
on these panels, the latter being used to facilitate replac- 
ing a regulating gear belt without stopping the section. 

Whilst this machine drive is the largest built, the opera- 











main motor can be started from its “ start,” ‘stop ”’ 
push-button station, these controls are interlocked. 
** Raise and “lower ’’.push buttons control the gene- 
rator voltage by means of a motor-operated field rheostat. 
When the main motor takes up the drive, the centrifugal 
coupling disengages the barring motor, which, however, 
is left running light ready to take over the drive again 
while the reels of paper are being changed. In addition 
to indicating instruments, a recording wattmeter and speed 
recorder are provided to obtain full operating data. 

An annexe, containing the switchgear for the paper 
machine drive and super-calender runs the whole length of 
the mill in the basement, in which a supply of 6600 volts, 
three-phase, 50 cycles is received from the mill generating 








SUPER-CALENDER EQUIPMENT 


tion is simple. The characteristics of the A.C. commutator 
motors are such that infinitely fine adjustment of speed 
can be made, and consequently the speed regulator is not 
continuously hunting between two points, one giving too 
high and the other too low a speed. The response of the 
motors to speed control is instantaneous. These charac- 
teristics make sensitivity (i.e., rate of correction) on the 


various sections possible, and enhance the steadiness of 


the ** draws.” 

The super-calender drive, installed for finishing the news- 
print made on the paper machine described, is designed 
for paper 306in. wide at speeds up to 2300ft. per minute. 
It is a Walmsley machine with ten bowls having a total 
weight of approximately 180 tons. The drive is to the 
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station. From the bank of switchgear in the generating 
station, three separate feeders are taken to the main mill 
high-tension distribution switchboard, which is of B.T.H. 
truck type. To ensure continuity of supply under all con- 
ditions, the single set of bus-bars of this board is split 
into three sections with an incoming feeder and step-down 
transformer on each section. 

With the exception of the super-calender, supplied 
directly from the 6600-volt board, all the machine circuits 
obtain their supply from a 430-volt metal -clad switch- 
board, built up of B.T.H. units. The supply is obtained 
from the 6600-volt board through four 6600 /430-volt (2000- 
kVA) transformers, and, as on the H.T. switchgear, the 
bus-bars on the L.T. switchgear are also divided into three 








METAL-CLAD VERTICAL PLUGGING 430-VOLT SWITCHGEAR 


36in. diameter bottorn bowl through a reduction gear by 
David Brown and Sons (Huddersfield), Ltd. 

The main motor is a D.C. machine rated 750 b.h.p., 
550 volts, 750 r.p.m., arranged for forced ventilation when 
running continuously below 250 r.p.m. It is supplied 
from its own motor generator set with variable voltage 
control on the Ward Leonard principle, both for starting 
and speed control. To obtain a steady feeding-in speed 
of 40ft. per minute and to ensure ample starting torque 
under all conditions of load, a barring motor and David 
Brown worm reduction gear with centrifugal type ratchet 
coupling are provided. This motor is a slip ring machine, 
rated at 100 b.h.p., 430 volts, three-phase, 50 cycles, 
585r.p.m. Thecontrol gear for the super calender consists 
of a main drum controller for the barring motor and con- 
tactors for the main motor. To ensure that the 


barring motor is always run up to its top speed before the 





sections. In addition to the above main switchgear, there 
are two sheet steel cubicle boards fitted with high inter- 
rupting capacity fuses and mechanically operated isolating 
switches. The final circuits controlled are rated at 300 
and 600 amperes. 

When it is realised that the interrupting capacity of 
the 430-volt circuit breakers is 50,000 kVA, involving a 
peak asymmetrical current of 170,000 amperes, the special 
design features required to withstand the electro-mecha- 
nical forces will be appreciated. A number of photo- 
graphs reproduced on this page and on page 232 
illustrate the plant described. 








lr is reported that a German oil-electric locomotive has 
attained a speed of 125 m.p.h. 


Pipe Flanges.* 


Introduction.~—In the spring of 1932, the Councii of the 
Institution of Mechanical Engineers was approached, 
first by leading turbine designers and other members of 
industry, also later by the British Standards Institution, 
with a request that, as the design of high-pressure steam 
flanges and joints had not been adequately explored by 
systematic investigation and as certain essential data 
were required to facilitate the adoption and use of high: 
pressure installations in industry, the Council should con- 
sider the subject with a view to arranging for a suitable 
research. In May, 1932, the Council appointed a small 
exploratory committee “to examine the problem, draft 
a programme of research, and prepare an estimate of the 
probable cost of a research into the strength of pipe flanges 
| and bolted connections for use in high-pressure and high- 

temperature steam plant.’”’ A critical examination of the 

problem showed that the subject was one of great import- 
; ance and suitable for experimental investigation. The 
| committee concluded that the immediate design problems 

would be greatly assisted by studies falling under the 
| following main headings :— 

(1) Determination of the Conditions Necessary to Main- 
tain Tightness at the Joint Face.—In this group of tests, to 
be made at air temperature, the essential object in 
view was the determination of the pressure conditions on 
the joint which were just sufficient to prevent leakage. 

(2) Determination of the Elastic Flexibility of the Pip: 
Flange Relative to the Bolts —Deflexion tests at air tem- 
perature, on various types of flanges, appeared desirable ; 
flange thickness, number of bolts, and the diameter of 
bolt pitch circle are factors concerning whose influence 
little is known at present. 

(3) Experiments to Determine the Effect at High Tempera- 
ture of Certain Actions which Probably Occur in a Com- 
pletely Bolted Flange Joint.—Information is greatly needed 
on the relative performance of combinations of different 
types of bolts and nuts, also various bolt and nut materials. 

(4) Full-scale Experiments on Complete Pipe Joints 
Operating under Conditions of High Temperature and 
Pressure.—It was proposed that some tests might be put 
in hand at once, using pipe flanges to the tentative British 
Standard Specification,t subjected to the most severe 
conditions (1400 lb. per square inch pressure and 800 deg. 
Fah.) for which the flanges are recommended, all the parts 
representing “ commercial ’’ materials. 

It was suggested that the work should be mainly con 
cerned with steam pressures up to 2000 Ib. per square 
inch, with an upper limit of 3000 Ib. per square inch, and 
temperatures up to at least 1000 deg. Fah. Dating from 
the commencement of the experiments, it was anticipated 
that considerable progress would be made with the first 
three sections of the work in two years, but that four years 
at least would be required for the whole investigation. It 
was recommended that the investigation be carried out at 
the National Physical Laboratory. This scheme was 
submitted to the Council. 

Pipe Flanges Research Committee.—In November, 1933, 
the Council set up a Pipe Flanges Research Committee 
with the following terms of reference : 


“To carry out a research into the strength of pipe 
flanges and bolted connections for use with high tem- 
peratures and high pressures, and the conditions which 
affect the tightness of joints.” 


The Committee held its first meeting on January 24th, 
1934. Detailed programmes were prepared and the 
design and construction of the necessary apparatus was 
put in hand in the Engineering Department of the National 
Physical Laboratory, where the investigation has been 
carried out. 

The apparatus required for the first item of the pro- 
gramme was completed in June, 1934, and testing com 
menced. Work on item (3) was commenced in 
September, 1934, A much greater amount of construction 
was required in the —- for carrying out full-scale 
tests on complete. bolted flanges under working con- 
ditions ; the first actual test was commenced in March, 
1935. 

Surveying broadly the experimental work that has been 
accompli , the present position is as follows :— 

(1) @ present of tests to determine the 
limiting conditions required to preserve tightness at the 
joint face, at air temperature, has been completed, The 
tests relate to a pipe having a bore of 8in. and a flange 
diameter of 14in. The apparatus consisted of a pair of 
specially constructed dummy steel flanges which could be 

together by an axial load in a compression testing 
machine, the usual maximum load employed being 151 
tons. Air was employed as the working pressure fluid 
for some of these tests, but in the majority of cases water 
was used. Experiments have been made on (a) clean 
seraped surfaces, (b) surfaces smeared with colloidal 
graphite mixed with or oil, (c) various packing 
materials containing asbestos, and (d) a number of metallic 
packings of various forms in copper and steel. These 
tests have provided useful information as to the com- 
parative effectiveness of the various methods of jointing 
and have shown the conditions which must be complied 
with so that the joint may give the best possible results. 

(2) Measurements have been made of the elastic 
flexibility of two pairs of full-size flanges for 8in. pipe ; 
in one of these pairs the flanges were screwed and welded 
to the pipes, in the other pair the flanges were welded onlv. 

(3) Creep tests, conducted at 975 deg. Fah., have been 
carried out on various assemblies of fin. diameter stud 
bolts, nuts, and washers. The same intensity of loading 
a nominal stress of 15 tons per square inch reckoned on 
the cross-sectional area at the base of the thread—has 
been employed in most cases ; these tests have been made 
to obtain information regarding the relative behaviour 
of different types of alloy steel bolts in combination with 
two sizes of alloy steel and mild steel nuts. In each case 
the load was maintained constant throughout the test, 
enabling a measurable distortion of bolts, nuts, and 
washers to be obtained in periods of total life extending up 








*First Report of the Pipe Flanges Research Committee, the 
Institution of Mechanical Engineers, presented by Dr. H. J. 
Gough, February 21st—abstract. 

+ British Standard Tables (Tentative) of Pipe Flanges (for 
Land Use), No. 10, part 5, 1932. 
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to about 1000 hours. Much useful new information has 
been acquired concerning the advantages and disad- 
vantages of such factors as size and material of nut, dia- 
meter of bolt shank, length of threaded portion of bolt, &c. 

(4) Some progress has been made with tests on full-size 
pipes and joints tested under conditions of high tempera- 
ture and pressure. The test assembly consists of two 
short lengths of flanged pipe of 8in. bore, each fitted with 
a flange 19in. diameter and 34in. in thickness. These are 
bolted together with twelve l4in. bolts. Steam is supplied 
from a specially constructed boiler and, on admission to 
the test pipe, it is superheated by an internal electric 
heater. The gaskets used were of the compressed asbestos 
type reinforced with wire gauze. A preliminary test with 
this apparatus at 1000 deg. Fah. has been carried out, 
but the test conditions proved unduly severe; the joint 
lasted such a short time that it was considered advisable 
to keep the temperature of further tests below 1000 deg. 
Fah. A more satisfactory test was made at 950 deg. Fah. 
and 1400 lb. per square inch steam pressure. In this case 
the joint lasted twenty-three days before leakage occurred ; 
much useful information was obtained regarding the 
changes which had taken place in the flanges, bolts, nuts, 
and packing. 


CONDITIONS ON THE JOINT UNDER WHICH TIGHTNESS IS 
MAINTAINED AT ATMOSPHERIC TEMPERATURE. 


When a bolted flange joint is operating under conditions 
ef high temperature, elastic conditions rarely obtain 
throughout the joint owing to the plastic flow or ‘‘ creep ”’ 
of some or all of the component parts, such as flanges 
bolts, nuts, and packing. The conditions are not static 
and hence although useful information is obtained 
regarding the performance of the joint the quantitative 
information derived from such an experiment concerning 
the forces which are in operation is very difficult to 
interpret. For this reason it was decided to include in 
the present research an experimental study of the 
behaviour and relative efficiencies of various types of joint 
and packings at air temperature when the principal com- 
ponents at least would be subjected to elastic deformations ; 
in this way it was hoped to obtain some insight into the 
physical conditions which are necessary to ensure joint 
tightness. 


ball and socket arrangement at each end of the apparatus, 
by which means the fianges are p together. The 
external loading is applied using a stati¢ compression 
testing machine having a maximum capacity of 500 tons. 
The location of the two halves of the apparatus is effected 
by three dowel pins which make an easy sliding fit into the 
co nding holes. Internal fluid pressure is applied 
to the central chamber of the apparatus by suitable 
piping ; either hydraulic pressure, using a force pump, or 
air pressure from a compressed gas cylinder, can be 
employed. When packing materials are being investi- 
gated their strains can be recorded by means of three dial 
gauges equally spaced around the flange. The apparatus 
was designed for a maximum axial load of about 150 tons. 

After the assembly of the apparatus and its erection in 
the compression machine, the usual method of carrying 
out a test is as follows. A certain value of axial load is 
applied. The internal fluid pressure is then raised at a 
steady rate until leakage past the joint takes place. The 
necessary observations having been made, the fluid pres- 
sure is released and the externally applied axial load is 
altered to the next required value.. The value of the axial 
load is usually increased in equal increments throughout 
a test. With regard to the method of determining the 
stage et which leakage occurred; the first signs of hydraulic 
leakage were easily and accurately determined by visual 
observation, but a special method was used when air 
pressure was employed. A metal ribbon. having a slightly 
curved cross section, was wrapped round the circum- 
ference of the joint with the concave surface of the ribbon 
turned inwards. An annular space was thus provided to 
receive any air leaking past the pipe joint; a tube con- 
necting with this space dipped just below the surface of 
water placed in a beaker.” Any bubbles arising from the 
end of the tube provided a reliable indication of joint 
leakage. 

Preliminary tests were made using both fluids. It was 
found that no serious difference existed between the results, 
except that the tests using air were slightly less regular and 
did not repeat quite so well as those in which water was 
employed. Water was therefore used exclusively as the 
working fluid in the later experiments. 

Scope of Tests.—Experiments have been made on :— 


(1) Clean metal-to-metal contact of the flange 
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Fic. 1—Apparatus for Investigation of Conditions on the Joint 
under which Tightness is Maintained at Atmospheric Temperature, 


is termed, under service conditions, a “ tight ”’ joint, is one 
across which all flow of the working fluid has entirely 
ceased, but it is by no means certain that this is the case. 
It is quite likely that a satisfactory service joint has been 
produced when this flow, although it has not ceased, has 
yet been reduced to an amount which represents an 
extremely minute fraction of, say, the flow through the 
pipe line. 

In considering the form of apparatus to be employed 
and the test programme to be followed, it was decided that 
in the first place tests should be made using axial loading ; 
service joints are, of course, subjected: to bending actions, 
but consideration of non-axial loading was deferred to a 
later stage, as it was thought that a suitable programme 
could best be drawn up after test data had been acquired 
relating to the simpler loading conditions. , 

From several designs prepared, that shown in Fig. 1 
was selected. This apparatus: consists essentially of a 
dummy flange, having two members, machined from mild 
steel forgings, to represent a 14in.. diameter flanged joint 
for a pipe having an internal diameter of 8m. The form 
of each. member is such as: to great stiffness under 
the applied loading. Axial loading is applied through a 





| would not retain either water or air pressure above 30 Ib. 


surfaces. 
(2) Surfaces smeared with grease, graphite, boiled 
oil, &c. 
(3) Various packing materials containing asbestos. 
(4) Metallie packing rings of various forms. 


(1) Tests on Clean Metal-to-metal Contaet of the Flange 
Surfaces.—For these tests the flanges were scraped true 
to a surface plate over the whole face area and the surfaces 
were carefully cleaned with alcohol. The results obtained 
were very poor. With an axial load of 150 tons the joint 


per square inch. 

The contact area was then reduced by machining away 
a portion of the joint face to a depth of 0-02in. so as to 
reduce the external diameter of l4in. to 8-54in., thus 
giving a contact area of 7 square inches. This showed 
very little improvement, the maximum internal pressure 
— an axial load of 150 tons being only 60 lb. per square 
inch. 

Arising out of the tests, made on a jin. square section 
steel ring, to be described later, a suggestion was made 
that equally good or better results might be obtained 
from solid flanges if machined so that each would have 
on it a ring jin. high with a flat contact face jin. wide, 
thus providing only one leakage path instead of the two 
which are available in the case of the separate packing 





ring. The flanges were machined in this way—see Fig. 2— 
but it was decided, in-addition, to try the effect of varying | 
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the height of projection H of the ring above the imme- | 
diately adjacent metal surface of the flange. Three 
heights were tried, namely, 4in., }in., and yin. The | 
contact surfaces im these cases were machined to a good 
finish, but not scraped, and the same surfaces were used 
throughout the tests ; the increase of height was obtained 
by machining the groove shown in the sketch. The | 
results obtained showed that the increase in height of | 
the ring from jin. to fin. gave a slight improvement, but | 
they are lower than those given by a square section steel | 
packing ring. As a further test it was decided to machine 
one of the surfaces so as to give a slight initial tilt inwards | 
to the contact face. This was done, the inner edge being | 
lowered 0-000lin. relative to the outer. It was found that | 
the mean pressure calculated on the full area of the contact 
ring rises with the internal pressure until the latter reaches 
3400 lb. per square inch. Beyond that pressure the mean 
flange pressure begins to fall off, and it may be that this 
is due to the changing of the contact from the outer to 
the inner edge. ee 4 

(2) Tests on Surfaces Smeared with Grease, Graphite, 
&c.—As seen from the previous section, the results 
obtained from clean scraped surfaces were very poor. | 
The probable reason for this is that the eontact pressure, 
being distributed uniformly over a relatively large area, 
is not sufficiently intense to give the intimate metal-to- 
metal contaet required to prevent leakage. Such a contact 
might be: obtained if the surfaces were lapped to an 
optically flat finish, but this:\does not appéar to be possible 
in practice. The practice of smearing. the surface with 
some: form of jointing. compound with the object of filling 
up’ the small openings which are inevitably left in the 
seraped. surfaces is often employed: Some tests have 








therefore been made on the following materials, which 
are atnong those used for this purpose :—(1) Oil and 
colloidal graphite; (2) and colloidal graphite ; 
(3) flake graphite and water; (4) boiled linseed oil; (5) 
jointing compound containing lead oxide, metallic iton, 
silica, carbonate of lime, graphite, &c. All these tests 
were made using joint surfaces which had been scraped 
true to a surface plate initially. 

In every test the internal diameter of the flange faces 
was 8in. The full surface of the face (external diameter 
14in.; area 103-7 square inches) was used in the tests 
made on oil and colloidal graphite, also on grease and 
colloidal graphite, while the reduced flange surface 
(external diameter 8-54in., area 7 square inches) was 
employed with all the materials except oil and colloidal 
graphite. 

Oil mixed with colloidal graphite gave a considerable 
improvement on the results obtained with the flange 
clean, Grease with colloidal graphite gave a further 
improvement, but the results were still too low to be 
considered satisfactory. The tests with flake graphite . 
and water and with the jointing compound gave very 
irregular results. The jointing compound, however, 
exhibited a certain power of récovery if allowed to remain 
without internal pressure for a time after leakage had 
taken place; the graphite and water mixture was liable 
to remain permanently faulty when once it had failed. 
Boiled linseed oil—applied to surfaces which were then 
assembled and allowed to stand over night before test— 
gave the best results of this group, though these were 
somewhat irregular; this coating showed no tendency 
to blow out and give permanent leaks. 

(3) Tests on Various Packing Materials Containing 
Asbestos.—Three types of material of this class have been 
tested, namely, (a) reinforced material Jin. thick having 
a graphited surface; (6) tion-teinforced material */,,in. 
thick having a graphited surface; (c) ton-reinforced 
material 17,,in. thick having a non-graphited surface. 

In material (a) the reinforcement consisted of a fine 
steel wire mesh embedded in the fabric. Three rings of 
this material were tested, all having an internal diameter 
of Sin. and outside diameters of 14in., 10in., and 8+ 54in. 
Two rings each of materials (b) and (c) were tested. These 
rings had an internal diameter of 8in., the outside diameters 
being 14in. and 8-54in. in each case. . The 14in. rings were 
undamaged by the test, but all the others blew out. 

(4) Tests on Metallic Packing Rings of Various Forms.— 
The metallic packings tested were as follows :—(A) Solid 
copper ring, circular section ; (B) solid copper ring, square 
section ; (C) solid steel ring, circulat section ; (D) sglid 
steel ring, square section; (E) solid steel ring, oval 
section ; (F) corrugated sheet copper gasket ; (G) corru- 
gated sheet iron gasket ; (H) serrated steel disc. 

The results of tests (A) to (G) inclusive are shown plotted 
in Fig. 3; the results of test (H) are shown in Fig. 4. 

(A), (B), (C), (D) Rings of Round and Square Section.— 
The circular section rings were 8in. in internal diameter, 
the section being a eircle jin. in diameter. The square 
section rings were 8in. in internal diameter, the section 
being a square of jin. side. Each of these rings was 
machined solid with a disc 14in. in outside diameter and 
jin. thick ; this disc was for the purpose of locating the 
ring concentric with the flange. 

When first subjected to test the round section copper 
ring and the square section steel ring required loading 
to 60 tons and 45 tons respectively to bed them on the 
flange surfaces before satisfactory internal pressure 
was maintained: these preliminary tests are not shown 
on Fig. 3 except in the case of the soft iron gasket. This 
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A. Solid copper ring, circular section. 
B. Solid copper ring, square section. 
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‘. Solid steel ring, circular section. 
D. Solid steel ring, square section. 
E. Solid steel ring, oval section. 

F. Corrugated sheet copper gasket. 
G. Corrugated sheet iron gasket. 

R,. Criticah ratios: e,=1; e,=0; es 


R,. Criticat ratios : e,=1; e,=0; e3 


0 (ting E only). 
0 (other rings). 


Fic. 3—Behaviour of Metallic Packings. 

| being done, it was found that, under subsequent loading. 

| there was a linear relation between axial load and internal 

pressure as shown in Fig. 3. It will also be seen that rings 

| (A), (C), and (D) gave exactly the same result, while 
(B) was very nearly, but not. quite, the same. 

(£), Oval Section Ring.—-The ovat section ring was 1O}in. 
internal diameter, 1]l4in. external’ diameter and fin. 
aes thickness. It was’ fitted in grooves machined in 
| the flanges, the sidés of the grooves sloping at an included 
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angle of 46 deg. Contact between ring and flange was 
on the slopes only, and not on the bottom of the groove ; 
during this test the centring dowel pins were removed 
from the apparatus. When the test ring had been bedded 
by a load of 55 tons it then gave a linear relation between 
axial load and internal pressure. This is shown in Fig. 3, 
curve E. 

(F), Corrugated Sheet 


Copper Gasket.—This gasket 
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Tue Encincen 


A, 25 serrations. E. 7 serrations. 
B. 20 serrations. F. 5 serrations. 
C. 15 serrations. G. 4 and 2 serrations. 


D. 10 serrations. 
é3=0. 


Fic. 4——-Behaviour of Serrated Steel Ring Packing. 


consisted of a copper ring 8in. internal diameter and 
l4in. outside diameter. The sheet was 0-007in. thick 
and it was corrugated in conceniric circles. The pitch 
of the corrugation was eight per inch, and the overall 
thickness was 0-042in. This gasket gave a linear relation 
between axial load and internal pressure after it had been 
bedded by the application of a load of 20 tons. The 


TasB_e I. i ests at Asr Temperature on n Joint Faces and Packings : 


| Area } Area of | 
| exposed | contact | 
Packing. | to fluid | surface 
‘ jpressure| gq | 
| 44; | sq. in. 
sq. in. 
Metal-to-metal joint 
Wide flange ; scraped ; clean 50-3 103-7 
Narrow flange ; scraped ; clean 50-3 -0 
Very narrow flange ; machined— 
jyin. high ; oie Tat 50-3 6-48 
yin. ,. 50-3 6-48 
jin. 50-3 6-48 
fin. 50-3 6-48 
js in 50-3 6-48 
jin pg ee foe ae 50-3 6-48 
jy in inner edge lowered .. 50-3 6-48 
isin. ,, inner edge lowered .. 50-3 6-48 
Various Surface Coatings— | 
Oil and graphite ; seraped surface, l4in.) 
to 8in. 50-3 103-7 
Grease and gr aphite ; . scraped surface, l4in. } | 
to 8in. Pea a Se ae 
Ditto, ditto, ditto _. See eat g ht RR | BORAT. 
Ditto, ditto, 8-54in.to8in. ~. .. ..| 50:3 | 7-0 
Ditto, ditto, ditto ola 50-3 | 7-0 | 
Jointing compound ; ditto .. 50-3 | 7-0 | 
Ditto, ditto,ditto .. .. .. ~ wl are SS 7-0 
Boiled linseed oil ; ditto pers ee Ce eee 7-0 
Ditto, ditto, ditto ee eee ok 7-0 | 
Graphite and water ; ditto .. 22 «of 5-3 7-0. | 
Ditto, ditto ditto bie ay «oh OOS 7-0 
Packings Containing Asbestos— | 
Reinforced sein; 


seraped surface, 1]4in.' 


to 8in. 50-3 103-7 
Ditto, ditto. o> iba Gates eS eek a, 103-7 
Ditto, 1tobn. kN OO 50-3 28-3 
Ditto, ditto. mn a geen aay Nee ke a 28-3 
Ditto, 8- -54in. to Sin. ; 50-3 7-0 
Graphited gzin.; 14in. to Sin. 50-3 103-7 
Ditto, ditto. : 50-3 103-7 
Ditto, 8- 54in. to 8in. 50-3 7-0 
Non-graphited ,,in., 14in. to Sin. .-| 50-3 103-7 
Ditto, ditto. . Po; an ee "os ..| 50-3 103-7 
-3 -0 


Ditto, 8- Bdin. to Sin. Ce ee) ae 
Metallic Packings— | | 


Copper ring, fin. square section 50-3 | 6-48 | 
Steel ring, fin. square section 50-3 6-48 
Copper ring, fin. circular section 51-5 4-42* 
Steel ring, tin. circular section 52-4 2-34* 
Corrugated sheet — 50-3- 

Ditto, iron . 50-3 

Ditto, ditto ie 50-3 
Steel ring, oval section 81-1 

Ditto, ditto. . ; 81-1 
Serrated steel ring, 25 serr: ations ms. 62-8 | 

Ditto, ditto, ditto ve ore .| 62-8 | 

Ditto, ditto, ee oe be of GSO rq 

52-8 | 


Ditto, ditto, dbo"... 8 fs 


* * Deforme d area me asured after 150 tons total axial load had been applied. . 


R. Critical ratios: e,—1; e,=0; 





taken up to 170 tons, at which point a slight yield of the 
gasket was noted, but it appears that even with this load 
the gasket did not become properly bedded; as the 
performance was so bad, the test was not repeated, and 
the curve refers in this case only to the first loading. 
(H), Serrated Steel Disc—This ring was 8in. internal 
diameter and l4in. external diameter. On each face 
there were initially twenty-five concentric serrations, 
pitched twelve to the inch. The slope of the sides was 
45 deg., and the crests were slightly rounded. The thick- 








G 


Tre Excuwecr” 


(A) Wide scraped surface : clean ; also 
with grease and graphite. 

(D) Compressed asbestos. 

Non-graphited : widths, 0-27in.; 3-Oin. 








(B) Narrow scraped surface : 
also with grease and graphite ; also with 
jointing compound ; also with boiled oil ; 
also with water and graphite. 


to remove some of the serrations. They were therefore 
machined away in groups beginning from the outside, 
a test being made after the removal of each group. Great 
care was taken to place the ring in exactly the same 
position relative to the flanges for each test. The results 
are shown in Fig. 4. It will be seen that the pressure 
corresponding to any given axial load increases as the 
number of serrations is reduced until only four are left ; 

no further improvement was effected when the number 
of serrations was further reduced to two, and, in fact, no 





Swam Sc 
clean ; (C) Narrow face, }in. wide ; no pack- 
ing. Heights: yin.; }fin.; fin.; xin., 
inner edge lowered by 0 -0001in. 
(F) Ring of square section. Copper. 


Graphited ; 0-27in.; 3-Oin. Reinforced : (E) Ring of circular section. Copper. Steel. 
0-27in.; 1-Oin.; 3-Oin. Steel. (I) Serrated steel ring: 25, 20, 15, 10, 
(G) Ring of oval section. Steel. (H) Corrugated sheet. Copper. Iron. 7, 5, 4, and 2 serrations. 
Fic 5.—Various Assemblies of Packings and Flanges. 


ness measured over the serrations was jin. When first 
subjected to test this ring gave very poor results, but on 
examination it was found that the ring was slightly 
dished. The serrations were, therefore, remachined, 
bringing all the crests on each side into one plane, 
the crests being left sharp. The ring was then tested, 
but it would hold no measurable pressure even with an 


Analysis of Results. 











Internal | Ratios. 
Axial. [nce Ct CNET Ne 
load | p, | . | Net load on | Ay erage contact 
P, | Ib. per Axial load | flange pressure 
tons. | sq. in. |Hy draulic load, Hydraulic load| Internal pressure 
ied | @=N/H. ea=JiP- 
150 30 223 222 107-0 
150 60 - il 110 790-0 
50 1220 1-83 0-83 6-4 
100 | 3750 1-19 0-19 1-47 
50 | 1720 1-30 0-30 2-29 
100 | 3960 1-13 0-13 0-98 
50 1730 1-29 0-29 2-25 
100 4060 1-10 0-10 0-76 
50 2040 1-09 0-09 0-71 
100 4220 | 1-06 0-06 0-44 
100 180 25-0 24-0 11-6 
50 580 | 3-85 2-85 1-38 
90 1050 | 3-82 2-82 1-37 
50 | 280 7-94 6-94 49-9 
100 | 640 6-94 5-94 42-7 
50 | 650 3-42 2-42 17-4 
90 | 1200 3-34 2-34 16-8 
30 | 980 1-36 0-36 2-59 
60 | 1960 1-36 0-36 2-59 
30 770 1-73 0-73 5-24 
60 1860 1-44 0-44 3-16 
50 1570 1-42 0-42 0-20 
100 | 2780 1-60 0-60 0-29 
50 1820 1-23 0-23 0-41 
80 2660 1-34 0-34 0-60 
20 | 750 1-19 0-19 1-36 
50 1330 1-68 0-68 0-33 
100 | 2310 1-93 0-93 0-45 
10 440 1-0 0 0 
50 1180 1-89 0-89 0-43 
100 2670 1-67 0-67 0-32 
25 1000 1-12 0-12 0-83 
100 | 4190 1-06 0-06 0-45 
100 4240 1-05 0-05 0-34 
100 4160 1-06 0-05 0-55 
100 | 4190 1-02 0-02 0-39 
100 | 1840 2-42 1-42 
100 20 223-0 222-0 
150 40 168-0 167-0 
50 1080 1-28 0-28 
150 | 3500 | 1-18 0-18 
50 | 790 | 2-69 1-69 
100 | 1800 2-36 1-36 
100 | 3400 1-26 0-25 
100 | 4200 1-01 0-01 


Figures in italics are the same for all values of axial load P. 


results—see Fig. 3, curve F—were not so good as those | axial load of 150 tons. A surfacing cut was then taken 
obtained from the solid ring packings. 

(G), Corrugated Sheet Iron Gasket.—This gasket was 
similar in form and dimensions to the copper gasket (F), 
except that the thickness of the sheet was 0-012in., and 
the overall thickness was 0-050in. The results obtained 
—see Fig. 3, curve G—were poor. 


The axial load was 


over the crests on each side, producing on each crest a 
flat 0-015in. wide. The ring then gave fairly satisfactory 
results—see Fig. 4, curve on extreme right—but they were 
so far inferior to those given by a similar ring having 
only seven serrations which had previously been tested 
that it was thought that it might be an improvement 





appreciable further improvement is possible as, at this 
point, the net load N acting on the packing is approxi- 
mately equal to the total hydraulic force 

Fig. 5 shows the position of the rings in relation to 
the flange surfaces, together with some details of the 
remaining tests carried out in this section of the work. 

Discussion of Results—From a practical point of view 
what is probably a useful figure of merit relating to the 
efficiency of a joint or packing is given by the value of 
the ratio, at the time when the joint or packing just 
fails, obtained by dividing the total applied axial- load 
by the hydraulic load due to the internal fluid pressure ; 
an axial load equal to the hydraulic load represents, 
of course, the minimum force required to preserve joint 
tightness, since at that value there is no force remaining 
to press the joint surfaces together. 

At least two other ratios are also of interest. If the 
actual force acting on the joint—-which may be called 
the net load, being obtained by subtracting the hydraulic 
load from the total axial load—is divided by the hydraulic 
load, the ratio obtained affords a useful index when com- 
paring the relative merits of different forms of joints and 
packings as complete units. 

Neither of the ratios previously mentioned is directly 
related to the actual intensity of contact pressure set 
up at the joint face, which quantity is of great importance, 
especially when high temperature conditions come under 
consideration. A third ratio, obtained by dividing the 
contact pressure by the pressure of the working fluid, 
is thus of some importance. 

As each of the three ratios mentioned relates to the 
condition when joint tightness just fails, they may be 
termed “ critical ’’ ratios. 

Let P be the axial load (total external load applied 
by the testing machine), p the internal pressure, A the 
area over which hydraulic pressure is exerted (calculated 
on the internal diameter of the joint face or packing), 
a the area of contact between joint faces or between joint 
faces and packing, and f the average intensity of pressure 
between joint faces, or between joint faces and packing. 

Then 

Axial load =P 

Hydraulic load =H=pA 

Net load (on contact surfaces) N=P—pA 

; N P—pA 
Contact pressure on contact =f=-=— 
surfaces ; average ¢ x: 

The three critical ratios, referred to previously, then 
become : 





__P__ axial load F 
“= 4 hydraulic load ®) 
MY FOR akon Eo (2) 
*H hydraulic load Es 
___f _ contact pressure (3) 


p internal pressure 


(Note.—It will be seen that e,—e,=1.) 

Consideration of the nature of the three ratios, €;, >, 
and e, shows that e, has a lower limiting value of unity 
and may have any positive value exceeding unity; the 
possible values of e, and e, vary from zero to any positive 
value. (For each ratio, the lower limiting value repre- 
sents, of course, the case where a tight joint is maintained 
when zero force operates on the joint face or packing.) 

In a diagram of the form of Figs 3 and 4, where p is 
plotted against P, if A remains constant throughout the 
test, any radial straight line drawn from the origin repre- 
sents certain constant values of ¢;, €2, and és, while a single 
radial line can be drawn which represents the values of 
€:=1, ¢,=0, e,=0; this line has been inserted on the 
figures mentioned. 

Table I gives an analysis of the principal test data. 

General Conclusions.—Considering first the metal-to- 
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metal joints as a group, it appears that the clean, scraped 


faced joints of wide and narrow widths were unsatis- 
factory. Some of the very narrow machined surfaces, 
however, gave a near approach to the ideal critical limiting 
value. When the results of the second group, namely, 
scraped flanges with various surface coatings, are 
examined, a wide variation of performances is again 
exhibited, the best result being obtained when the flange 
surfaces were smeared with boiled linseed oil. 

All the packings containing asbestos gave good results. 
Four of the rings, all of narrow width, blew out, two being 
reinforced, two nou-reinforced; under the conditions 
of the test there is a danger of this occurrence if e, has a 
value less than 1-3 approximately. 

Of the metallic packings, the corrugated sheets—both 
copper and iron—were entirely unsatisfactory. All the 
rings of square and circular section, both copper and 
steel, gave excellent performance; the oval steel ring, 
tested in a groove, was not quite so good, relatively, but 
afforded a very good joint indeed. The steel ring, as 
received, having twenty-five serrations, was not as good, 
but gave an increasingly improved performance as the 
number of serrations was reduced and, with four serra- 
tions, gave as near an approach (e,=1-01, e,=0-01) 
to the ideal ratio values as could be expected. This 
packing (with four or two serrations) gave the best result 
obtained under the conditions of the experiment. 


(To be continued.) 








Colloidal Fuel.* 


By A. B. MANNING and R. A. ACTON TAYLOR. 


INTRODUCTION. 


Wuereas, generally, coal is much cheaper than oil 
from the point of view of purchase on a thermal basis, 
liquid fuels exhibit characteristics which make them 
valuable for special purposes. They permit a more 
economic utilisation of storage space, an important con- 
sideration in marine practice, are more readily transported 
and transhipped, and are more flexible in their relation 
to running requirements. Of late yearst the suspension 
of finely powdered coal in oil has been attempted as a 
means of combining the advantages of both types of fuel. 
The primary desideratum in a fuel so compounded is that 
there should be no appreciable deposition of coal within 
the period during which it might have to remain in 
storage ; and naturally, its ease of control and efficiency 
of combustion in the furnaces usually supplied with liquid 
fuels, should approach as nearly as possible to those of 
oil alone. In certain other respects coal oil fuels present 
advantages over coal or oil considered either together or 
separately. They are the most compact fuels known, in 
that their potential heat content per unit volume is a 
maximum ; for if a coal of specific gravity 1-35 and calorific 
value 14,500 B.Th.U. per pound is made into a 40: 60 
mixture with oil of specific gravity 0-9 and calorific value 
19,000 B.Th.U. per pound, the resulting mixture has a 
potential thermal content of nearly 11-2 therms per 
cubic foot, whereas that of the oil alone is 10-7 and that 
of the coal only about 7-2. The danger of spontaneous 
heating is absent from such mixtures, and, as their density 
is greater than one, 1-04 in the example quoted, they can 
be prevented from catching fire by a shallow water seal, 
and will be extinguished if they fall on the surface of water. 
A water seal will also reduce loss by evaporation, not that 
this is likely to be great with the kinds of fuel oils favoured 
for making such mixtures. In moisture and ash content 
they naturally occupy a position intermediate between 
those of coal and oil. 

Apart from the purely technical advantages of coal-oil 
mixtures over other fuels there is the economic considera- 
tion, important for this country, that their use would 
tend to diminish the imports of oil and find an outlet for 
a corresponding quantity of coal, with attendant advan- 
tages to the coal and other industries. For the mercantile 
marine and fishing fleets alone, excluding the coastal 
trade, 353,000,000 gallons of fuel oil were taken into the 
bunkers of British vessels at British ports during 1934 ; 
this is twice the amount for 1932; and if it had all been 
replaced by a coal-oil mixture similar to the one quoted, 
a market for nearly 750,000 tons of coal from our own 
mines would have been created, while about 500,000 tons 
less of oil would have been imported. 

The name colloidal fuel is commonly used for coal-oil 
suspensions, but is really a misnomer. The upper limit 
of size for particles of colloidal dimensions is about 
0-1 4 (or one ten-thousandth of a millimetre), and although 
attempts have been made to form truly colloidal suspen- 
sions of coal in oil, great, if not insurmountable, difficulties, 
both techincal and economical, appear, however, in their 
practical realisation. Normally the size of the particles of 
coal in a coal-oil fuel ranges from | or 2 « to 65 w or more. 

In view of the general use of the term colloidal fuel and 
of the difficulty in achieving both correctness and terse- 
ness in an expression to replace it, the term, in spite of its 
inconsistency, is preferred in the present communication. 

Colloidal fuels have not so far been put to serious use, 
and their value can only be estimated from the rather 
sketchy reports which have been circulated from a limited 
number of isolated tests which have been made by 
interested authorities. 


LARGE-SCALE TESTS. 


Among the earliest organisations to treat colloidal fuels 
as a problem of major importance was the Submarine 
Defense Association, a body formed in 1917 by a group 
of American shipping, insurance, and oil companies, 
when, during the war, the conservation of fuel oil required 
urgent consideration. Under the chairmanship of Lindon 
W. Bates this organisation initiated work that led to the 
production of a stable coal-oil fuel, and trials were carried 
out, under service conditions, in the United States scout 
‘**Gem ” between April and July, 1917. 

After a period of quiescence, interest was again greatly 
stimulated in colloidal fuels for marine purposes by the 
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voyage of the Cunarder s.s. “ Scythia,’’ which made the 
round trip between Liverpool and New York during the 
period ending in the first week in July, 1932. In this trial 
one boiler out of twelve normally fired with oil was fired 
with colloidal fuel. For the trial on the “ Scythia’ 150 
tons of the fuel were manufactured. The mixture con- 
tained 40 per cent. of powdered coal ground to pass a 
200-mesh I.M.M. sieve ; a more concentrated suspension 
gave a fuel too viscous for convenience. That the stability 
of the fuel was satisfactory is shown by the observation 
that nin® months after it had been prepared the fuel left 
over from the experiment in the *‘ Scythia” was still 
quite stable and otherwise unchanged. A patent specifica- 
tion published in’ August, 1933, made known the essential 
details of the discovery, according to which the finely 
pulverised coal is mixed with a cracked fuel oil having a 
earbon residue content of not less than 5 per cent. 

In 1932 tests were also carried out in Germany with a 
fuel “* Fliesskohle,” consisting of a mixture of 55 per cent. 
of powdered coal and 45 per cent. of tar oil, prepared by 
the Maschinenbau A.-G. Baleke. A boiler of the Cornish 
type, fitted for oil firing, was used. The fuel was stable 
and sufficiently mobile, so that its transfer from barrels 
to the pressure vessel and thence to the burners offered 
no difficulty. 

In two tests, thermal efficiencies of 70-5 and 74:7 per 
cent. were obtained, and it was thought that after con- 
tinuous operation much higher efficiencies—say, 81 per 
cent.—could be attained. The fineness of the coal was 
given as through a screen having 10,000 meshes per square 
centimetre ; this represents a slightly greater degree of 
fineness than is ordinarily specified for pulverised coal in 
England. The Maschinenbau A.-G. Balcke claims to have 
produced similar stable fuels using mineral oils instead of 
coal tar oils. 

Stephen L. Wyndham, of Wyndham’s Liquid Coal 
Company, Ltd., of Cardiff, has more recently developed 
a process for preparing colloidal fuel by grinding a mixture 
of oil with the previously coarsely ground coal in a series 
of specially designed mills. The most suitable propor- 
tions of coal and oil are said to be one to one, and the fuel 
is reputed to be stable for a minimum period of four 
months at ordinary temperatures. On January 23rd, 
1935, at a public demonstration, the fuel was burnt in a 
cross-tube vertical boiler 6ft. in diameter and 12ft. high. 
A specially designed burner of the air atomising type was 
used. With the fuel preheated to about 200 deg. Fah. and 
fed at a pressure of from 15lb. to 20Ib. per square 
inch, and with the air supplied at a pressure of 2 Ib. per 
square inch, no smoke or grit was observed at the stack. 
Figures for the performance of the boiler have not been 
published. The fuel used in the demonstration was made 
of 50 per cent. of washed Duff of calorific value 14,360 
B.Th.U. per pound, supplied by the Ocean Coal Company, 
and 50 per cent. of an Anglo-Iranian fuel oil having a 
ealorific value of 19,375 B.Th.U. per pound. 


Strapriity oF CoaL-or SUSPENSIONS. 


A suspension of pulverised coal in oil will, in general, 
be unstable, and there will be a progressive deposition of 
the coal at a rate dependent on :— 


(a) The size of the coal particles, 

(b) The viscosity of the oil, 

(c) The concentration of the suspension, and 

(d) The specific gravities of the components. 
The suspension must possess a certain degree of stability 
before it can conform with the requirements of a fuel of 
this type ; thus, for marine purposes no noticeable settle- 
ment should occur on storage at atmospheric temperatures 
during a period of approximately six months or at higher 
temperatures of 50 deg. to 100 deg. Cent. during periods 
between a few days and a few hours. The methods for 
conferring this stability on the mixture fall under four 
main headings :— 


(a) Reducing mechanically the particle size of the coal ‘ 
(6) Conferring a gel structure on the oil by incor- 
porating in it a suitable agent—a “‘ fixateur ”’ or stabiliser ; 

(c) Using a peptising agent ; and 

(d) Choosing an oil of a type which gives stable suspen- 
sions without the need of adding a stabiliser or of other 
special treatment. Little doubt is left by exhaustive tests 
on coal and oil recovered from stable suspensions that such 
stability as may be achieved with mineral oils is mech- 
anical. No discernible change in either the physical or the 
chemical properties of the coal or the oil recovered is found, 
and, most significantly, even the particle size distribution 
of the recovered coal is found to be inappreciably affected, 
indicating that each individual particle of coal is recovered 
unchanged, although it has been incorporated in the 
suspension, an effect which could not be attained if 
peptisation or solution of the coal occurred in a stable 
mixture. 

The economic limit to the size to which the coal can be 
reduced without incurring excessive grinding costs 
appears to be about the same as that used normally when 
firing with pulverised fuel, namely, from 80 to 90 per cent. 
through a 200-mesh I.M.M. sieve, or perhaps slightly finer. 
This corresponds approximately to a particle size from 
0-0025in. (644) in diameter downwards. Sheppard 
realised that if the oil were converted into a dilute gel a 
suspension containing coal particles of this size might be 
rendered stable. Such a gel structure may be imparted 
to an oil by adding a small amount of a suitable agent, 
a ‘‘ fixateur’”’ or stabiliser, in a suitably dispersed form. 
This condition may be achieved, for example, by dis- 
persing from 0-2 to 1 per cent. of soap, sodium stearate, 
in the oil. A:suspension of 40 per cent. of pulverised coal, 
85 per cent. of which passed a 200-mesh I.M.M. sieye, in 
an Iranian fuel oil in which 0-5 per cent. of sodium stearate 
had been dispersed, showed no appreciable separation of 
coal after standing at atmospheric temperature for five 
months ; but at 100 deg. Cent. the gel structure gradually 
disappeared and in ten hours the coal began to separate. 
A similar suspension in the original oil without sodium 
stearate showed signs of settlement after twenty days at 
atmospheric temperature. 

Certain oils, in particular high-boiling tar oils, have the 
property of dispersing bituminous coals more or less 
completely when the powdered coal and oil are heated 
together, the coal passing into colloidal solution in the 
oil; this process is known as “‘ peptisation.’’ of the coal. 





coal in petroleum sometimes has the effect of stabilising 
the mixture. This effect is probably due to peptisation, 
and when it is achieved some type of structure is conferred 
on the oil phase, possibly the structure of a dilute gel, so 
that the oil is enabled to support the remaining un ised 
coal. Petroleum oils alone do not seem to exhibit this 
effect to any notable extent. The oils which are suitable 
do not always appear to possess a gel structure, at least 
they do not exhibit a measurable rigidity towards dis- 
torting forces of small magnitude, nor do they peptise the 
coal; they do, however, show a type of structure 
resembling that of a gel by displaying anomalous viscous 
properties ; they possess a coefficient of viscosity which 
increases as the rate of shear, or velocity gradient in the 
flowing liquid, decreases. 

Brief mention may be made of the influence of the con- 
centration of a suspension on its rate of settling. The 
rate of settling for a single coal particle in liquids having 
normal viscous properties is given approximately by 
Stokes’ law. Stokes’ law fails, however, to afford an 
adequate representation of the fall of a large number of 
particles distributed throughout the liquid and the 
mathematical analysis of the problem becomes exceedingly 
difficult. Moreover, in almost any suspension of finely 
divided coal the different rates of settlement of particles 
of such different sizes as will inevitably be present con- 
stitutes a formidable complication; but the order of 
magnitude of the effect is shown by the results, given in 
Table, of the rate of fall of a suspension of finely divided 
coal, capable of passing through a 240-mesh B.S. screen. 
in a heavy paraffin oil of viscosity 0-75 poise :— 


TABLE. 

Concentration of Rate of fall, 
coal in mixture. em, per sec. 
Single particle 0 -00167 
9 per cent. ; 0-00079 
23 per cent. 0 -00024 
40 per cent. 0 -00003 


The coal in a 50: 50 coal-oil mixture is already more 
closely packed than it is in a dry pulverised fuel. 

It is a general property of the oils which possess the 
dilute gel structure already referred to, and which show 
high viscosities*at low rates of shear, that this structure 
may be destroyed if the oil is vigorously disturbed, and 
will re-develop slowly if the oil is left at rest. This 
recovery of the structure results in an increase in viscosity 
towards small distorting forces applied under constant 
conditions. 

There is no reason to suppose that the type of the coal 
has any distinct effect on the stability of a suspension, 
except in so far as settlement may be affected by its 
density. However, Benthin says that brown coal, being 
more easily dispersed than bituminous, more readily 
gives stable suspensions. 


CoMBUSTION AND Score or CoLtormaL FvELs. 


The results of the full-scale tests which have been 
carried out with colloidal fuels show that these fuels can 
be burned quite satisfactorily in suitable types of equip- 
ment. The provision of special appliances is no doubt 
advantageous. Observations on the flame produced by 
this type of fuel indicate that the two constituents burn 
more or less independently, the oil first and then the coal. 
It is necessary, therefore, as with pulverised fuel firing, 
to provide sufficient space for the complete combustion 
of the slower-burning solid particles before the flame 
impinges on the boiler tubes, or at least to see that by 
suitably arranging the air supply they are given an oppor- 
tunity to burn early in their passage through the com- 
bustion space, otherwise the boiler tubes will become 
covered with a deposit of incompletely burned material. 
Moreover, again as with pulverised fuel firing, it is desir- 
able that combustion should be so controlled that slagging 
of the ash is avoided ; provision must, of course, be made 
for the removal of any ash deposited. Combustion is 
improved if a small amount, say, 3 per cent., of water is 
added to the fuel, preferably just before it reaches the 
burner. The s.s. “‘ Scythia ’’ was equipped with Scotch 
marine boilers, a type which appears to be eminently 
suitable for firing with colloidal fuels. No modification 
was found to be necessary to the oil fuel equipment 
already installed, but in the preparation of the fuel for 
this test the coal was ground to pass completely through 
a 200-mesh I.M.M. screen, a degree of fineness rather 
greater than was necessary to ensure stability of the fuel ; 
this was done to reduce as far as was convenient the possi- 
bility of choking in the jets of the burners. It is likely 
that with specially designed jets a somewhat coarser coal 
could be burned. The difficulty of dealing with colloidal 
fuel in ordinary equipment for oil firing does not appear to 
be of any moment. 

The German tests show, as was perhaps to be expected, 

that colloidal fuels can be burnt satisfactorily in the 
Cornish type of boiler. A tar oil was used in the prepara- 
tion of the fuel for these tests; and a mixture of this 
character apparently burned with no greater difficulty 
than the mixture with a petroleum fuel oil basis. 
Colloidal fuels would probably be quite unsuitable for 
firing the three-drum boiler of the type used extensively 
in the Navy, the combustion space is too limited and ash 
and incompletely burnt fuel would collect in the narrow 
space between the water tubes; the furnace is expressly 
designed for fuels without ash, and with the enormous 
rate of heat input used the passage of the products of 
combustion from the combustion space to the tubes would 
occur at too high a temperature, and particles of molten 
ash would be carried forward to cool on the tubes and 
cause bird-nesting and associated troubles, exactly in 
fact as if pulverised fuel were used. Further, the turnover 
of bunker fuel in naval vessels is likely to be irregular and 
uncertain, so that a colloidal fuel which would be suffi- 
ciently stable to tide over the periods of inactivity which 
normally occur in mercantile practice might give an undue 
deposition of coal under the more exacting conditions 
of naval usage; there is the added difficulty of cleaning 
tanks, which are not so accessible in naval construction 
as in the merchant and passenger vessels. 
There is no reason to suppose that colloidal fuels would 
not readily serve most purposes that oil fuel does on land, 
such as firing annealing furnaces in the glass and metal- 
lurgical industries, except that the ash of the colloidal 
fuel might be a disadvantage 








+ The first foo spony to use coal-oil mixtures as a fuel appears 
to have been 6 


by H. Smith and H. Munsell in 1879. 


The addition of tar oils to suspensions of finely divided 


In conclusion, the sparsity of tests on the combustion 
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of colloidal fuel compared with the close attention which 
has been paid to its stability should be noticed. Whereas 
combustion tests must be carried out on a large scale, 
involving the preparation of a sufficient supply of the fuel, 
stability can be investigated on a small laboratory scale. 
Nevertheless, it seems likely that the relative amounts of 
work on the two distinct, but essential, aspects of the 
subject only reflect the respective severities of their 
difficulties : combustion tests on colloidal fuel would have 
been more numerous if it had been thought that the com- 
bustion presented any real problem; the factors respon- 
sible for stability were much more obscure. 

The use of colloidal fuel in engines of the Diesel type 
has not been overlooked, but no information seems to be 
available publicly on its behaviour or prospects as a fuel 
for sueh engines. 


Economic CONSIDERATIONS. 


In considering the economics of the use of colloidal 
fuels certain of the factors will vary considerably with the 
locality and other special circumstances which cannot be 
taken into account in a general discussion of the problem. 
If P, is the cost of the coal and P, that of the oil-in 
shillings per ton, including freightage to the grinding and 
mixing plant, M, the cost of drying and grinding the coal 
in shillings per ton, M,, the cost of mixing per ton of 
colloidal fuel, including the freightage from the grinding 
and mixing plant to the place of utilisation, H, the calorific 
value of the coal, H, that of the oil in B.Th.U. per pound, 
and if k is the proportion of coal in the mixture, then the 
cost of the colloidal fuel is k (P.4+M,)+(1—h) P,+M,, 
shillings per ton or : 

12 [k (Pe-+My)+(1—k) Pot+Mml 
0-0224 [k H,+(1—k) Hy] 
pence per therm. 

Applying this, for example, to a 40 : 60 coal-oil mixture 
and assuming the following values :— 

P,=15s. per ton H,=14,000 B.Th.U. per pound. 
P,=40s. perton H,=19,000 B.Th.U. per pound. 

M,=2s. per ton, 103d. being the cost of power at 4d. per 

unit and the remainder the cost of labour 


maintenance and supervision. 
M,,=7d. per ton, 24d. for power and 44d. for labour, &c. 





we have cost of colloidal fuel=3ls. 4$d. per ton, or 
1-056d. per therm, as compared with cost of oil=40s. per 
ton, or 1- 151d. per therm. 

In the above calculation it has been assumed either that 
no stabilising agent was necessary, which is true for certain 
oils, or that if such an agent has to be used its cost must 
be included in that of the oil. It appears that at present 
the cost of fuel oil is at such a level that the economic 
advantage of replacing oil by colloidal fuel is hardly 
sufficient to favour the adoption of the composite fuel. A 
study of the subject, however, seems to be a reasonable 
and intelligent anticipation of an almost inevitable trend 
in economic events, for with any tendency to scarcity or 
failure of petroleum supplies, or an upward movement of 
oil prices, interest would be directed towards the possi- 
bilities of using colloidal fuel. In some localities even now 
economic conditions are such that the substitution of 
colloidal fuels for those at present in use merits close and 
careful consideration. 


CONCLUSIONS. 


The use of colloidal fuels has not become general, but 
is likely to be fully and seriously considered with the 
advent of higher fuel oil prices. There is no reason to 
believe that colloidal fuel cannot be made to perform 
satisfactorily as a fuel, even with little or no adjustment 
to the means at present available for handling liquid fuel. 
For purposes for which a fuel without ash is required, 
however, colloidal fuel will be unsuitable, unless some 
modification of working conditions can be achieved. The 
phenomena on which the achievement of stability in 
colicidal fuels depends are now well understood ; simple 
means are available, even if not in the last stage of their 
development, for assessing the prospects of stability in the 
colloidal fuel and for adjudging the suitability of an oil 
intended for making colloidal fuel. Although numerous 
means have been tried, proposed, or indicated for making 
otherwise unstable colloidal fuels stable, at present the 
simplest means is probably to select a suitable oil. 








132-kV Line Insulators under 
Various Weather Conditions. 


TxE insulation of‘high-tension lines in industrial areas 
is one of the major problems in the operation of overhead 
systems. Since the establishment of the grid a good deal 
of attention has been paid to the performance of insulators 
operating in polluted atmospheres. To the list of papers 
relating to this subject another has just been added, and 
the following is a brief abstract. It is entitled ‘‘ The 
Electrical Characteristics of 132-kV Line Insulators under 
Various Weather Conditions,” and was read by Mr. J. 8. 
Forrest before the Institution of Electrical Engineers on 
Wednesday, February 19th. 

Under foggy conditions trouble has often been expe- 
rienced in the operation of 132-kV lines in areas where 
the atmosphere is polluted, and insulator flash-overs 
occur even when the lines are very adequately insulated 
according to the usual standards. For example, eleven 
10in. discs at a voltage to earth of 76 kV have been 
found to flash-over in fog unless very frequently cleaned, 
and yet such an insulator string has a “‘ wet flash-over 
voltage ” of 420 kV when tested by the usual methods. 

Fog troubles were first experienced on the grid lines 
in and near Glasgow in 1929. In 1930-1931 various 
types of insulators were erected on a test tower at 
Dalmarnock and a representative of the National Physical 
Laboratory made power factor and impedance observa- 
tions under various weather conditions by means of a 
Schering bridge. These measurements indicated that 


under foggy conditions an insulator having a large area 
of exposed vertical surface was most likely to be successful. 
Accordingly, several lines were re-insulated with a bell- 





shaped insulator, and for a time it appeared that an 
improvement had been effected. After some time, how- 
ever, fog troubles were experienced with this type of 
insulator and its performance seemed to be little better 
than that of the usual discs. The trouble culminated in 
the winter of 1933-34, when several flash-overs occurred on 
both types of insulators. Accordingly it was decided that 
a very comprehensive investigation into the characteristics 
of various types of insulators should be commenced. The 
investigation was carried out at the Croydon transforming 
station of the Central Electricity Board. Thi# site was 
chosen because of the prevalence of fog in this district 
and because of the presence of a power station with cooling 
towers, a refuse destructor, and a gasworks—all of these 
serious sources of atmospheric pollution—in the immediate 
vicinity of the test’ equipment. Moreover, trouble due to 
flash-over of the insulation of the sub-station had already 
been experienced. 

The tests show that under dry weather conditions the 
leakage currents are small and steady, having a value of 
about 0-2 mA per chain at 85 kV. The leakage current is 
determined largely by the electrostatic capacitance of the 
insulator and has little significance from the practical point 
of view. The leakage current is very steady except for a 
slight rise owing to the dew in the morning. This is of inter- 
est in connection with the trouble due to insulator flash- 
over which is sometimes experienced at sunrise. Under 
dry conditions the power loss is about 10 watts per insu- 
lator chain, which corresponds to a loss of about 260 watts 
per mile of three-phase line, on the insulators alone. The 
wave form of the leakage current is approximately sinu- 
soidal, with superimposed ripples due to small harmonics 
in the supply voltage being accentuated by the capacitance 
of the insulators. The intensity of the radio interference 
from suspension type insulators in general is very small 
under dry conditions, and the local broadcasting pro- 
grammes can be received in the immediate vicinity of 
the test equipment. 

Under rainy conditions at moderate temperatures the 
leakage current increases, but remains fairly steady unless 
the insulators are exceptionally dirty. As the rate of 
rainfall increases the leakage current increases from 
0-3mA to 1-1 mA, i.e., the impedance of the chain 
decreases from 280 to 75 megohms. The power loss is not 
proportional to the square of the leakage current, but 
varies almost linearly with it, owing to the fact that the 
resistance is not constant, but decreases from 150 to 
70 megohms as the rainfall increases. The maximum 
steady power loss recorded in these measurements was 
87 watts per chain, corresponding to a loss on the insu- 
lators of about 1-6 kW per mile of three-phase line ; this 
figure agrees well with data which have been obtained by 
direct measurements on transmission lines. The insulators 
on the test tower had not been cleaned for two months at 
the time when the above measurements were made. Under 
wet weather conditions the wave form of the leakage 
current becomes more irregular and peaks of fairly large 
amplitude often appear near the crest of the fundamental 
wave. The wet weather conditions which have just been 
dealt with do not endanger the operation of transmission 
lines; the only practical effects are that the line losses 
are increased and that radio users very close to the lines 
may be slightly inconvenienced. 

Under foggy conditions in industrial districts the 
characteristics of the insulator leakage currents are very 
different from those which have been described above, 
and a new phenomenon which may be termed “ fog 
surging’ takes place. The steady value of the leakage 
current does not increase to more than about 1 mA, but 
at irregular intervals, usually of the order of one minute, 
an abnormally large current of from 5 to 100 mA flows 
for a fraction of a second. The frequency and amplitude 
of the surges vary greatly with the type of insulator and 
with the density of the fog. In some eases the surging may 
be almost continuous, while in other cases only one surge 
may occur in a period of one hour. It is not known 
definitely what is the largest value of surge which may 
occur without actual flash-over. Surges of about 100 mA 
have been recorded without flash-over, but it is suspected 
that surges appreciably larger than this would imme- 
diately develop into complete flash-overs. When a leakage 
current surge takes place the power loss on the insulator 
chain amounts to several kilowatts. Flash-overs appear 
to have occurred on the insulators under test, as the circuit 
breaker controlling the test equipment has twice opened 
on overload under abnormally severe conditions. On 
such occasions, in order to re-energise the insulators at 
full voltage, it is necessary slowly to increase the voltage 
from zero in steps of a few per cent. The combination of 
fog and frost gives rise to very severe surging, and surging 
has also been experienced when melting snow has been 
blown against soiled insulators in a high wind. Oscillo- 
graph observations taken in conditions which give rise to 
surging indicate that the discharge commences after the 
crest of the fundamental leakage current wave, but 
presumably near the maximum value of the applied 
voltage. 

The outstanding feature of the test results is the preva- 
lence and severity of the phenomenon termed “ fog 
surging.” It should be mentioned that although surging 
always takes place under foggy conditions, it may also 
occur when there is no actual fog present if the weather 
conditions are very humid and the insulators dirty. There 
seems to be no doubt that it is the occurrence of leakage 
current surges which leads to insulator flash-over under 
foggy conditions. The mechanism of fog surging is some- 
what as follows :—The effect of fog in industrial districts 
is to deposit a dirty film on the surface of the insulator 
in the presence of a saturated atmosphere. This film gives 
rise to the cumulative production of local discharges on 
the surface of the porcelain, and these discharges increase 
in intensity on the’ individual units until a relatively 
intense discharge occurs over the whole chain. This last 
discharge is the fog surge which is registered on the record- 
ing milliammeters. The heating effect of the surge leads 
to an increase in the resistance of its path, the surface film 
being dried or cleared away locally, and so the discharge 
is usually extinguished. After a short time the insulator 
surface returns to its former conditions, when another 
surge occurs, and this cycle is repeated until either the 
fog clears or an exceptionally severe surge causes com- 
plete flash-over of the insulator chain. 

The last part of the paper deals with special anti-fog 
and anti-dirt insulators. 





SIXTY YEARS AGO. 





On May 30th, 1875, in the presence of the Emperor 
Francis Joseph, certain works, begun five years previously, 
designed to protect Vienna from flooding, were pre- 
maturely opened. The natural course of the Danube 
above and below the city is fixed by the configuration of 
the land but in between; in the neighbourhood of Vienna, 
it was at one time constantly changing with every succeed- 
ing flood. After much procrastination a scheme, esti- 
mated to involve an expenditure of 25 million florins, was 
put in hand in 1869 to confine the river to a definite course 
near the city. Briefly that scheme consisted of pro- 
viding the river with two courses protected by banks, 
one, the main, course ,to contain the ordinary water and 
the other to carry the flood water. The combined width 
of the two channels was to be nearly half a mile and the 
total length of the river to be regulated by the works was 
to be over 8 miles. In addition to the regulation of the 
river attention was given to the Danube canal which 
passed through the city and which at times of high water 
had proved itself to be as great a source of danger as the 
river itself. The main proposal with respect to the canal 
covered the construction of a so-called swimming gate 
at its mouth to prevent the passage of an undue amount 
of water or ice into the canal. The Viennese anticipated 
the completion of the works with lively interest. They 
foresaw their city finally freed from the danger of flood- 
ing, the reclamation of many acres of flood and marsh 
land on which the overcrowded population might find 
room to settle and the construction of many miles of new 
quays and large numbers of riverside warehouses which 
would enable the city to become a leading centre of world 
trade. Whether the scheme would have been a success 
had it been fully completed before it was put to the test 
is doubtful. There were aspects of it which caused us 
in our issue of November 19th, 1875, to prophesy disaster 
to it. Our prophecy proved to be only too well founded. 
One morning in the following February the Emperor 
was to survey a scene of destruction, worse, possibly, 
than would have occurred had no remedial works been 
undertaken. Recognising that an epidemic was almost 
certain to follow and that it would probably rival the 
plague of 1871 in the number of its victims, he turned to 
his attendants and exclaimed, “‘What has my poor 
Vienna done to merit this never-ending train of disasters ? * 
Doubtlessly the projectors of the scheme were culpable 
but they were also the playthings of Nature. Before their 
works were completed a severe frost descended upon a 
large area of Central Europe. A thaw of extraordinary 
rapidity set in on February 14th. Spreading from the 
west it was held up for a few hours by the Alps but by the 
morning of the 16th it had reached the valley of the 
Danube. At 8 a.m. the thermometer registered 27 deg. 
Fah. An hour and a half later the temperature was 46 deg. 
with a bright sun and warm wind. There followed a 
continuous warm rain for a period of forty-eight hours. 
Every tributary of the Danube poured its swollen contents 
into the river. At 9.45 on the morning of the 18th the 
inhabitants of Vienna were warned by cannon fire that 
danger was imminent. At 10.30 a.m. they were similarly 
warned that the danger had increased. At 1.45 p.m. a 
final salvo cautioned all who could to escape from the 
impending flood. The ice-laden waters of the river passed 
partly into the inundation channel and partly into the 
canal, the swimming gate proving nothing more than a 
toy to stop them. An ice jam occurred at the reunion of 
the canal with the river and the water, banking up, 
flooded large areas of the city. The immediate destruc- 
tion was bad enough but the fact that the canal received 
the sewage of part of the city and that the flooding had 
caused the sewage to flow back into the streets and houses 
gave rise to alarm for the future. 








BONDED METALS. 





A FEW days ago a few visitors were ghown samples of 
work carried out on a metal-bonding process invented and 
developed by Mr. F. F Gordon, a director of Spear and 
Jackson, Ltd., of Sheffield. The process has a cousinship 
with “ Sheffield Plate,” for it is in essence a method of 
veneering one kind of metal with another. At the moment 
particulars of the process are withheld, but Mr. Gordon, 
whilst admitting that it resembles welding, claims that it 
is not welding, and that it gives results unattainable by 
that method. We understand that any two metals with 
melting points aboye 1200 deg. Cent. can be bonded 
together, and that after bonding they can be worked and 
heat treated as if they were one. Thus, for example, a 
costly tool steel may be bonded to a carbon or mild steel, 
and rolled to form. A wood-planing machine blade is 
a good example ; the cutter is faced with high-speed steel 
on a tougher steel. Since regrinding is diametral, the 
cutting edge is always preserved. No doubt the cost of 
a bonded cutter would be materially lower than that of 
a solid steel cutter of equal quality. Another interesting 
application is the plating of mild steel with a very thin 
layer of stainless steel. It may lead to an effective solu- 
tion of the corrosion problem for ship plates, boiler plates, 
bridges, and other structures, for which stainless steel 
itself is either too costly or unsuitable. Mr. Gordon 
showed the visitor samples of bonded metals distorted in 
very severe ways to demonstrate the inseparability of the 
layer. Two special specimens were exhibited to show the 
scope of the method. One was composed of no less than 
sixty-five layers of different steels, and the other of seven 
layers of austenitic stainless steel sandwiched with six 
‘ayers of other steels. In another sample monel metal 
was faced on to steel, 








AccoRDING to a statement by the governor of the 
Gas Light and Coke Company, the income from ammo- 
niacal liquor and sulphate of ammonia, on which there 
was at one time a loss and which showed only a small 
profit in 1934, has now reached the sum of £20,000. 
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Rail and Road. 


It has been announced by the Minister of Transport 
that the London and North-Eastern Railway Company 
has promised that as soon as the works contemplated 
under the agreement with the Government are completed, 
an pp in the travelling facilities on the Enfield 


branch shall be undertaken. 


‘THe Great Western locomotive of the “‘ Castle ’’ class, 
No. 4009, *‘ Shooting Star,’’ was given a new number, 
name, and name-plate at Paddington Station on Monday, 
February 17th—* A 1, Lloyd’s.” This was done officially 
by Sir Robert Horne, the chairman of the Great Western, 
- the presence of Mr. Nivelle Dixey, the chairman. of 
Lloyd’s. 


A Greav WESTERN train from Paddington and an 
L.M.S, from Wolverhampton are due to arrive at Bristol 
at about the same time in the early afternoon. When, 
however, they approached that station on Monday 
afternoon last they came into collision with each other. 
Obviously, that was due to either a defect in the point or 
signalling gear or to the signals being overrun. One 
engine and three coaches were derailed, but there were 
few personal injuries. 

Ar a luncheon given in Liverpool on February 12th 
Sir Thomas White, the Chairman of the Joint Committee 
of the Mersey Railway Tunnel, said that the deficit on the 
‘Tunnel in the coming year was likely to be three times the 
amount it was last year. It was a big one for Birkenhead 
and:a much larger one for Liverpool—£150,000 instead of 
£50,000. These features would not be lost on the people 
who were so blindly sanguine as to think that the new 
undertaking could afford to reduce or even to eliminate 
its tolls altogether. ~ 


WHATEVER may be its ultimate destiny, whether it be 
strengthened or whether a new bridge be built, Telford’s 
Menai Suspension Bridge will not be demolished. Caer- 
narvonshire County Council was assured of this on Feb- 
ruary 13th by the chairman, who said that under no 
vircumstances would the joint committee of the Anglesey 
and Caernarvonshire County Council allow the present 
bridge to be destroyed. They regard it as one of “ the 
wonders of the world.”” The Council accepted the report 
of the joint committee, which calls upon the Ministry of 
‘Transport to take immediate steps to appoint a civil engi- 
neer and architect to prepare a report on the alternative 
suggestions which have been made for peoviding seam of 
communication between Anglesey and the mai id. 


Tus London, Midland and Scottish annual report for 
1935 shows that the company’s receipts of revenue from the 
whole undertaking—with the corresponding figures in 
parenthesis—were £69,455,244 . (£68,180,325), and ex- 
penditure, £57,043,634 (£56,924,562). For railway work- 
ing proper the receipts were £61,658,169 (£60,572,587) ; 
expenditure, £49,621,164 (£49,563,212). for 
the principal subsidiary coneerns were :—Steamboats : 
Receipts, £1,397,103 (£1,321,843); iture, 
£1,136,659 (£1,093,264). Canals: Receipts, £117,790 
(£134,312); expenditure, £134,721 (£126,200). Docks, 
harbours, and wharves : £905,567 (£871,806) ; 
expenditure, £890,735 (£886,165). Hotels, refreshment 
rooms: Receipts, £2,861,858 (£2,833,028) ; expenditure, 
£2,482,242 (£2,469,853). Collection and delivery of 
parcels and goods: Receipts, £2,133,610 (£2,069,278) ; 
expenditure, £2,528,785 (£2,478,978). Of the gross 
receipts from railway working, £25,142,374, or 40-78 per 
cent. (£24,739,964, or 40-85 per cent.), came from pas- 
senger traffic, and £35,917,651, or 58-25 per cent. 
(£59,975,561, or 58-17 per cent.), came from goods 
traftic. Of the expenditure on railway working, mainten- 
ance of way and work took £6,876,176, or 11-15 per cent. 
(£6,707,727, or 11-07 per cent.); maintenance of rolling 
stock, £8,896,444, or 13-13 per cent. (£7,981,149, or 
13-98 per cent.); locomotive running stock and traffic 
expenses come under the same . The former cost 
£12,066,203, or 19-57 per cent. (£11,937,447, or 19-77 per 
cent.), and the latter amounted to £18,168,243, or 29-47 
per cent. (£18,011, _or 29-73 cent.). The gross 
expenditure was £49,521,464, or 80°: 32 per cent. of the 
gross receipts (£49,563, or 81-83 per cent.), 

Tue American rai ring us word of the 
death on January 23rd the leading authority on railway 
signalling in the United States. We refer to Mr. W. W. 
Salmon. After six years on the Philadelphia and Reading 
Railway and on the Chicago and North-Western as an 
engineer, he became a signal contractor by joining the 
Hall Signal Company. That led to his being sent to 
Europe, where mainly in conjunction with some Belgian 
interests he got automatic signals fixed on the French Midi 
at Bordeaux and the P.L.M. at Dijon, and on a light rail- 
way at Ghent in Belgium. The work of next importance 
with which he became connected was the signalling of the 
Paris ‘* Metropolitaine,” which was the first und 
line in the world to be signalled automatically. The Hall 
Signal Company made no such progress, though, in 
England, but Mr. Salmon met Mr. Raynar Wilson, then 
the signal engineer of the Lancashire and Yorkshire Rail- 
way, in 1900, when that gentleman published his first 
book on signalling, with the result that Mr. Wilson went 
into business for himself in May, 1901, and among other 
activities became the agent of the Hall $i Company 
for the United Kingdom and the British pire outside 
Canada. The 11 miles of automatic signalling between 
Alne and Thirsk on the North-Eastern Railway followed, 
and produced excellent results in inereasing the i 
capacity of the line, in the saving in signal-boxes 
signalmen. Another American signalling firm had, how- 
ever, forestalled the Hall Company, and the North-Eastern, 
as the London and South-Western, had ordered 6 miles of 
automatic signalling from the Low Pressure Railway 
Signal Company of America in 1901. Mr. Salmon resigned 
from the Hall Signal Company about that time, and soon 
afterwards became associated with a combination of 
signalling interests, and thus was associated with the 
Low Pressure Railway Signal Company. When the great 
work in automatic signalling, started thirty-five years ago 
in this country, indirectly. by Mr. Salmon’s efforts, is 
remembered, it is fitting that his missionary work should 
be recorded. 
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a separate account of the amounts received from voluntary 


payment of the recent spec 


Followed in order to ensure that the whole of the proceeds 
of such increases in price are utilised for the payment of 
increased wages shall be agreed between the accountants 
representing the owners and workmen respectively in 
each district. 


recently the Minister of Transport said that the most 
satisfactory site for a new bridge over the Forth had been 
decided upon, He went on to say: “I have informed the 
authorities that, while I am not convinced, on the informa- 
tion before me, that the project possesses sufficient justi- 
fication to warrant a 
the estimated expenditure of £3,250,000, of which the 
authorities have offered 10 
consider carefully any detailed evidence which they are 
in a position to submit to me justifying the expenditure 
on economic and traffic grounds. 
a 
the Tay, the estimated cost of which is £2,100,000.” 


work or research with information concerning the work 


Science Library, the Science Museum, South Kensington, 
8.W.7, by permission of the Board of Education, under the 
general charge of the keeper of that library. The first 
section covering the subject of 
operation, and the scheme is now being extended to indus- 
trial science generally. 
dealing with mechanical engineering, electrical engineering, 
civil engineering, and industrial chemistry and 
In the meantime those wishing to join these sections may 


industries and secure their special information in this 
manner. Through the aid of Mr. E. W. Meyerstein, of 
Dunton Green, Kent, the amount required for the neces- 
pm guaran 


Agricultural and Science Bibliography, 27, Willow-road, 
London, N.W.3, or from the Keeper of the Science 


Institute 
describes an electrical device designed to determine the 
effectiveness of the pipe covering in combating corrosion 
without the necessity of uncovering the pipe. 
apparatus consists of a portable high-frequency trans- 
mitter and a receiving electrical 
flux density. One terminal of the transmitter is connected 
to the pipe and the other to an earth rod located some dis- 
tance to the side of the line. The receiving instrument is 
carried along the line and, through an earth contact made 
at desired intervals, reacts to current disc! 


pipe in mae 

the poh @ instrument may be used, by 
principle of two earth rods, for determining, 
pipe laying, the corrosive areas on proposed rights of way. 
Similarly, in consideration of cathodic protection for 
sections of pipe lines, it will serve to check conditions of 


lines not visible on the surface also can be located by the 
instrument. 
possible utilisation of this new principle of measuring flux 
density in determining the geological nature of strata in 


Miscellanea. 





Durine 1935 there were 1,321,143,000 gallons of petrol 
consumed in the United Kingdom, as compared with 
1,212,454,000 gallons in 1934. 

REPRESENTATIVES of the local authorities on both sides 
of the Thames have decided to set up a development 
board for the Thames-side and the Medway. 

On Wednesday, March 4th, the Very Low Temperatures 
Exhibition will be opened in the Science Museum, South 
Kensington, by the President of the Royal Society, Sir 
William Bragg, at 3 p.m. 

WE regret to announce the death of Sir Theodore 
Morison, who after the war was principal of the Armstrong 
College at Newcastle. He afterwards became the Director 
of the British Institute in Paris, 


Ir is intended to add 85ft. to the O’Shaughnessy Dam 
on the San Francisco Hetch Hetehy water supply project 
to bring the structure to a height of 430ft. and increase 
the capacity of the reservoir to 360,000 acre-feet. 


AccorpIne to the Johannesburg correspondent of the 
Financial Times, the discovery has been made in South 
Africa of a new process for treating arsenical gold ore with- 
out wastage. The inventor claims that after prolonged 
practical tests residues amount to only about half'a penny- 
weight. The discovery is regarded as one of great import- 
ance, as large bodies of arsenical ore exist in South Africa 
which hitherto have been difficult and costly to treat for 
gold, owing to their refractory nature. 

TxE Board of Edueation is making arrangements for the 
following short courses for teachers of engineering subjects 
in recognised technical colleges and schools, junior tech- 
nical schools, &c., in England and Wales :—(1) Engineering 
science, (2) electrical engineering, (3) mathematics, 
These courses will be held at New College, Oxford, from 
Saturday afternoon, July 25th, to Wednesday morning, 
August 5th, and will be conducted by Mr. H. J. Shelley, 
H.M.I., assisted by other Inspectors of the Board. 

Av the general meeting of the Lancashire Electric 
Light and Power Company, Ltd., it was announced that 
the 50,000-kW extension at Kearsley power station has 
been proceeded with during the year, and it is expected 
that it will be completed and running in August of this 
year. The Central Electricity Board intimated early 
in the year that they proposed that the station should be 
extended by a second 50,000-kW set, and it is anticipated 
that directions to proceed with this set will be received 
shortly. 

Ir is officially stated on behalf of the colliery owners that 
arrangements are being made in every district for keeping 


increases in contract prices for coal and of the cost of the 
ial advances in w It is 


that the detailed method and pi ure to be 


ANSWERING a question in the House of Commons 


t from the Road Fund towards 
per cent., I am prepared to 


I am prepared to take 
similar course with regard to the proposed bridge over 


A scueme for supplying those interested in 


reviously carried out by others will come into operation 
m March Ist, 1936. The scheme will operate a the 


iculture is now in 
Other sections will be opened 
physics. 
rovisionally join the section for agriculture and allied 


tee fund has been provided. Further par- 
be obtained fromthe Hon. Secretary, Central 


iculars can 
Library. 
Aw extract in the Journal of the Franklin 

The 


instrument for mi 


from the 
to the current density in the soil around 


oating with respect to conductance. Oil leaks on bare 


Experiments now are being made to prove 


the | tunne 
of | welded, and divers are now removing the old brickwork 





Air and Water. 





Ir is reported that the burnt-out hull of the. liner 
‘* L’ Atlantique ”’ will be towed from the dock at Cherbourg 
on March 2nd, and is expected to arrive at Glasgow on 
March 6th. 

Ow condition that the local authorities meet half the 
cost, the Norwegian budget provides 1,000,000 kronen 
for grants in aid of harbour extensions and new port 
equipment. 

THE annual report of the Suez Canal for 1935 states 
that the total amount of shipping passing through the 
Canal during the year was 32,810,968 tons. Of this total 
British shipping amounted to 15,735,000 tons, or 48 per 
cent. 

PRELIMINARY inquiries are being made in the East 
Indies by the president of a committee of Dutch companies 
formed to promote a Zeppelin service between Holland 
and the Dutch East. Indies. rts say that a trial 
flight is likely to be made at the end of this year by the 
new Zeppelin. 

Tue Special Airship Committee of the American 
Science Advisory Board has, after a nine months’ investi- 
gation, rted in favour of airships as practical com- 
mercial vedios for military and naval purposes. Accord- 
ing to Flight, the Committee has recommended a pro- 
gramme for their construction and use. 

Tue Cunard White Star liner “Queen Mary” is to 
have two captains. On account of the great size of the 
liner, the company has appointed Captain George Gibbons 
to the ship, in addition to Sir Edgar Britten, the com- 
modore of the fleet. Captain Gibbons’ position will not 
be that of staff captain, as is usual on board most large 
passenger liners, for while Sir Edgar Britten will command 
the ship, the work of controlling the vessel and her 3000 
odd passengers and crew will be shared. 

A note in Engineering News-Record gives particulars 
of a free port or foreign trade zone to be completed at 
Stapleton, Staten Island, New York City. The zone area 
will include five piers and about 18 acres of land. The 
city has been granted permission to construct a seven- 
storey warehouse and manipulating building with a floor 
area of 1,196,685 square feet at a cost of about 3,500,000 
dollars. The complete development will cost about 
4,600,000 dollars, including the warehouse, and under the 
terms of the grant construction must begin within thirty 
days and be completed within nine months. The city 
intends to have necessary barriers about the area erected 
and to have the zone ready for limited operation in about 
ninety days. Increase in the channel depth from 20ft. 
to. 35ft. will be undertaken at once at an estimated cost 
of about 100,000 dollars. 

Dvrrne a recent period of twelve months, 1,778,726 |b. 
of urgent freight were carried in the air liners of Imperial 
Airways—a figure considerably in excess of any recorded 

reviously during a similar period. Goods sent from 
Fender to Paris complete their journey in 3} hours 
by the air route, as compared with 9 hours by surface 
transport, while to Cologne the 3} hours of the air con- 
trasts with 12 hours by land and sea. Urgent freight con- 
signments by air from London to Alexandria reach that 
city in three days, as compared with nine days by surface 
rt. From London to Karachi a freight transport 
surface time of twenty-two days can be reduced by air to 
five days. Cape Town, by air freight dispatch, is now 
within nine days of London, as compared with eighteen 
by surface routes, while to Brisbane an air goods time of 
twelve and a half days compares with forty-two by land 
and sea. 
Apmrratty orders have been received at the Devonport 
Dockyard to. commence the building of the new cruiser 
* Gloucester” and the sloops ‘“ Sharpshooter” and 
** Hebe” on March 2nd. P: tory work on the three 
ships will therefore begin on that date, but the dates of 
laying down have not yet been announced. The cruiser 
“ Birmingham ” is being built on the slip on which the 
keel of the “ Gloucester’ will be laid; and the sloop 
* Fleetwood ”’ is on the slip on which the “ Sharpshooter ” 
and “ Hebe” will be laid down. It is not yet known 
when the “ Birmingham” and “Fleetwood” will be 
launched, but the “ Aberdeen,” a sister ship of the 
“ Fleetwood,” was launched on January 22nd. The 
‘* Gloucester,” ‘‘ Sharpshooter,” and ‘Hebe’ were 
included in the 1935 programme, and in the Navy Esti- 
mates for the current financial year provision is made 
for the cruiser and for the two sloops, in order to meet the 
expenditure up to the end of next month. 


Rapr progress is being made by the contractors engaged 
upon the Port of London Authority’s £1,750,000 develop- 
ment scheme at London’s largest dock system, the Royal 
Victoria, Albert and King George V docks. The programme 
of works was decided upon in order to provide additional 
deep-water accommodation for the increasing number of 
deep-draughted vessels coming to the port. At the Royal 
Albert Dock, over a mile of the North Quay has already 
been widened by 19ft. from 40ft., to 59ft., the work having 
been finished forty-one weeks ahead of scheduled time. 
The ships’ berths alongside the widened quay are being 
degpened by dredging from 294ft. to 34ft. The work has 
oesntien section by section continuously without serious 
i ce to the normal shipping business of this important 
dock. Simultaneously, in the Royal Victoria “oe the 
deepening of the passage between the Royal Victoria 
and Royal Albert docks has been proceeding. This work 
involves alterations to the railway — stb bo 
passenger and goods lines under the Connaught-roa 
between West Ham and Silvertown. The twin 
have been lined with steel segments, electrically 


over the tunnel. In the Royal Victoria Dock the removal 
of ‘““M” Jetty, South Side of Tidal Basin, is well in hand. 
Large quantities of underwater brickwork and cast iron 
pile foundations are being removed with the help of 
explosives and divers. Eastward and westward of this 
site the dock is being modernised and 1750ft. of new quay 
is in course of construction. The foundations are also 
being prepared for a large three-storied reinforced concrete 





rilling wells. 


warehouse. 
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DEATH. 





On February 23rd, at Manchester, Lieut.-Colonel Henry 
Josera Hiaes, M.I. Mech. E., vice-chairman and managing 
director of Ransome and Marles Bearing Company, Ltd., 
Newark-on-Trent, aged forty-three. 








MACHINERY AND THE NATION. 


Unper the title of thisarticle Mr. David Bremner, 
Director of the British Engineers’ Association, 
delivered a few days ago an address which was 
printed in our last issue. It was a thoroughly 
characteristic address ; clear and forcible, delivered 
with the dynamic intensity which commands, or is 
commanded by, the speaker. Put in the fewest 
possible words, Mr. Bremner’s text was that this 
country is importing too much machinery of a 
high class. He endeavoured to dismiss in his 
opening paragraphs the influence which the neces- 
sity of constantly maintaining a state of prepared- 
ness for war has upon the home production of 
machines. But that aspect of his subject refused 
to .be so shortly dismissed ; it recurred towards 
the end of the address. Indeed, one could not 
help feeling that it was the insistent background 
upon which the economics of the question were 
painted. It embodies a sad fact from which there 
isno escape. In nothing has the League of Nations 
been more disappointing than in that it has failed 
to assure a state of international peace in which 
the industrial arts could be pursued under true 
economic conditions. 

The mechanical engineer suffers, possibly, no 
greater chagrin than when he goes through great 
factories and observes that many, often the 
majority, of the tools and machines are of foreign 
origin. He feels that we, here, are quite competent 
to make such machines ourselves, and that it is a 





disgrace to us to be dependent upon others for them. 
But the economist who goes through the same 
works sees the same things in a different light ; 

may even rejoice over the large number of imported 
tools. If we visit a friend’s house and see upon the 
walls rare pictures by foreign artists, beautiful 
silver by foreign craftsmen, rare carpets and hang- 
ings imported from the East, we congratulate him 
on his possessions and envy him his riches. Thus 
it is with the detached economist. He notes with 
gratification that the British manufacturer is 
wealthy enough to buy these things from abroad, 

and adds, with still greater gratification, that he 
can only have paid for them by selling something 
of equal value to the foreigner. Here, then, we 
have two opposite reactions. One regrets that 
we are not self-sufficient; the other rejoices 
because our prosperity is such that we can afford 
to send money abroad. Other nations have been 


| forced towards nationalism by the prohibition on 


the export of money ; Great Britain may buy, and 
is able to buy, in any market. When it is remem- 
bered that all commodities can only be paid for by 
the sale of their equivalents, we engineers may see 
with fewer pangs foreign machines in our factories. 
Mr. Bremner is much too wise not to recognise 
this side of the question, and he insisted more than 
once that he did not wish to see this country 
100 per cent. self-sufficient. It would be inter- 
esting to know where, in his view, the line should 
be drawn. In 1935 we imported machinery to the 
value of over 13 million pounds and exported it 
to the value of nearly 38} million pounds. That 
looks a pretty good balance, hardly seeming to 
justify Mr. Bremner’s exclamation, “The value 


246 | of the imports therefore amounted to no less than 


34 per cent. of the value of the exports.” But in 
this case the relationship between exports and 
imports hardly seems to be the effective figure. 
What we should know is the ratio between foreign 
machines retained in this country and British 
machines also retained here. Perhaps from its 
extensive records and data, the B.E.A. may be 
able to say what that ratio is. We doubt if it will 
be in any degree alarming. For, on the one hand, 
it is very desirable that a certain proportion of 
foreign machines should always be imported for 
the instruction and incitement of our makers, and, 
on the other, there are several kinds, patterns, and 
classes of machines that one firm alone could 
produce in sufficient numbers to satisfy the whole 
of Europe, if not the world. If we made them for 
ourselves by ones and twos, they would cost a 
great deal more than when we buy them from a 
firm, foreign though it be, which under its self- 
acquired monopoly can secure orders for forty or 
fifty of them a year. 

Mr. Bremner endeavoured, as we have said, to 
dismiss the shadow of war in a few sentences ; but 
it re-intruded itself. We have endeavoured to 
follow his example, and the result is the same. If 
there were no dread of war and the necessity to 
provide against it, it would be difficult to 
support the contention that any amount of im- 
portation that was fairly balanced by exportation 
was injurious. But sane world economies is sent 
mad by the necessity which many nations feel to 
be independent of all foreign supplies. Each of 
them desires to be able to carry on by its own 
exertions ; if it be not as a belligerent, then as one 
which suffers indirectly through the quarrelling of its 
neighbours. Fears drive nations to actions which 
arrest the development of friendships and expel 
an atmosphere of peace. The more freely nations 
trade with each other the more are they likely to 
be drawn together in friendship ; the greater their 
efforts to put an end to international commerce, 
the more they will provoke each other to seek by 
force what they cannot get by favour. In the face 
of the regrettable tariff restriction of other coun- 
tries, we have been obliged to adopt high tariffs. 
We submit that only under the pressure of over- 
whelming forces should new restrictions be imposed 
or old ones increased. Preparedness for war is the 
strongest of Mr. Bremner’s arguments ; whether it 
is really great enough to justify the action which he 
seems to desire, or whether there is an alternative 
and better way, it is not for us to judge. 


Flanges. 


In our issue of January 24th we printed a 
leading article under the title. ‘‘ Papers and Dis- 
cussions,” which animadverted upon the lack of 
practical papers presented to the- Institution of 
Mechanical Engineers, and the undesirability of 
selecting for general meetings too large a propor- 
tion of “ scientific’ papers. The attention which 





that article has secured is evidence that the subject 
called for ventilation. But, as invariably happens 








in such cases, our views have been misinterpreted 
in some quarters, and we welcome the opportunity 
afforded by the Report of the Pipe Flanges 
Research Committee of the Institution, read by 
Dr. Gough last Friday in London, to say one or 
two further words about the matter. 

It has always seemed to us that a distinction is 
required between “ Researches” and “ Enquiries 
into.”” The second is the older term, and in a 
rather loose and general way may be said to imply 
that the investigation has a directly practical and 
obvious purpose. On the other band, Research 
might be reserved for those higher branches of 
scientific inquiry which aim at generalisations 
rather than the solution of particular, practical 
problems. To take two examples, the determina- 
tion of creep data may justly be regarded as 
Research, whilst the tests on pipe flanges to dis- 
cover the best means of making joints, the proper 
distribution of bolt holes, and the best dimensions 
and form for specific conditions, is, in our view. 
better described as an ‘‘ Enquiry into.” We recog- 
nise no difference in the value of these two classes 
of work to engineers, but we do recognise that the 
latter, owing to its essentially practical nature. 
makes a larger appeal to engineers than the 
former, and, particularly, that it is more suitable 
for open discussion. The very long list of 
speakers who desired to be heard at the Institution 
of Mechanical Engineers on Friday last is 
sufficient evidence of the attraction of the subject 
then presented. The report, admirably summarised 
by Dr. Gough, was practical throughout. 
just as the tests organised by the Committee 
and carried out at the N.P.L. were practical. 
Save for the provision of measuring devices 
rather more precise than could be used in 
workshops, the tests were exactly of the kind that 
a works manager who desired to satisfy himself 
as to the relative merits of various jointing 
materials, the best area for jointing surface. 
the best proportion for flanges, the form 
and diameter of bolts, and so on, might devise. 
They were, indeed, so clearly the common-sense 
methods of attacking the problem that we felt 
some surprise that a Committee of a great Institu- 
tion should have been needed to carry them out. 
With many firms at home and abroad working 
upon the problem of making joints for high pres- 
sures and temperatures, it is difficult to believe 
that. such methods have not been applied and 
similar results obtained. We say this not in 
derogation of the Report, but in praise of it. It is 
a document from which every maker and user of 
high-pressure joints can at once draw directly 
useful information, and it should have a material 
effect upon the design and making of such joints. 
Indeed, from the Committee’s observations it 
is clear that the B.S.I. Tables of Pipe Flanges 
call for early revision. 

The Report is conveniently divided into four 
parts, one of which we present in an abbreviated 
form in the present issue ; the others will follow. 
The first part investigates the conditions of a 
joint to preserve tightness at normal atmospheric 
temperatures. It brings out many interesting and 
very practical points about the area of joints and 
the value of different kinds of jointing materials. 
The high position which boiled linseed oil holds 
amongst the latter was alluded to with satisfaction 
by no less a person than Sir Harold Brown, Engi- 
neer-in-Chief at the Admiralty. The second part 
is concerned with the Elastic Flexibility of Flanges 
Relative to Bolts, still at atmospheric tempera- 
ture. It is notable for the fact that it throws 
doubt upon the familiar Waters and Taylor formula. 
Fortunately, that formula appears to err on the safe 
side. Thetwo remaining parts deal with observations 
made at elevated temperatures, the last deseribing 
full-scale tests on 8in. pipes and bolted flanges at 
temperatures between 900 deg. and 1000 deg. 
Fah., and at a pressure of 1400 Ib. per square inch. 
It is the intention of the Committee to carry out 
three more full-scale tests “‘ in order to obtain data 
for extrapolation.”” We mention these few points 
to stress the essentially practical nature of the 
Report. One may safely say of it that there is 
hardly a result in it that should not be of direct 
value to mechanical engineers. In presenting it. 
Dr. Gough was careful not to be dogmatic on 
certain issues ; but the tests were so arranged that 
there should ‘be little difficulty in interpreting 
them correctly and applying them to the proper 
conditions. It may be some comfort to those who 
have read into our recent leader censure of 
scientific papers to know that we welcome this 
Report and congratulate the Institution upon the 
work and upon the way in which the results 
have been placed before its members. 
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Institution of Mechanical Engineers 


» THE eighty-ninth annual general meeting of the 
Institution of Mechanical Engineers was held in 
London on Friday evening of last week, February 2st. 
The Council’s annual report, of which a summary 
is given below, was presented by the President, 
Colonel A. E. Davidson, and was agreed to without 
comment or dissent. Following the presentation of 
Institution prizes and rewards it was announced that 
Mr. Wm. Taylor, F.R.S., Past-President, had, on his 
retirement from the Council, been elected an Honorary 
Life Member. The business of the annual general 
meeting having been concluded, Colonel Davidson 
vacated the chair in favour of the new President, 
Mr. H. N. Gresley. A warm appreciation of Colonel 
Davidson’s character and of the excellent services 
which during his year of office he has rendered to 
the Institution was expressed by Mr. Pendred and 
supported by Mr. Taylor. Colonel Davidson’s new 
appointment as Director of Mechanisation at. the 
War Office and the renewal of his honour as A.D.C. 
to His Majesty the King were subjects upon which he 
was fittingly congratulated. 

ANNUAL REPORT OF THE COUNCIL. 


The Couneil’s report showed that on December 
31st, 1935, the total membership of the Institution 
amounted to 11,913 representing a net increase. of 
347 during the year. 

Among the gifts made to the Institution within the 
year were a medal struck at the opening of the Liver- 
pool and Manchester Railway in 1830 (Mr. H. N. 
Gresley) and a section of suction pipe from the 
Croydon Atmospheric Railway of 1845 (Mr. R. E. L. 
Maunsell). A third gift, presented by Mr. E. V. 
Wilkinson, consisted of two small specimens of 
ancient mine timber containing metallic copper. 
These specimens were taken from the Mavrovouni 
Mine, Cyprus. This mine is believed to have been 
timbered about the third century a.p. It was men- 
tioned by Galen a Greek author, a.p. 130-200, and 
was reopened in 1928. 

The Inventions Advisory Committee, appointed to 
assist members in connection with their inventions, 
considered some sixteen cases submitted to it. 
It has prepared a memorandum, copies of which 
may be obtained on application, dealing with such 
subjects as mghts to inventions, the ownership of 
inventions by employers and advice to inventor- 
owners of patents. 

Work for the Alloys of Iron Research Committee 
was continued during the year at the National 
Physical Laboratory. Attention was directed to the 
iron-rich iron-manganese alloys in order to elucidate 
the constitution in the solid state of alloys containing 
up to 50 per cent. of manganese. The Sub-Committee 
on Tungsten Carbide Tools has reviewed existing 
information on cemented tools and is preparing a 
statement indicative of what further work on the 
subject may usefully be done. At the National 
Physical Laboratory work for the Pipe Flanges 
Research Committee was actively continued under 
Dr. Gough’s direction and all parts of the approved 
programme were pursued. For the Welding Research 
Committee experiments were conducted on the effect 
of repeated stresses on welds and weld metal, on the 
strength and resistance to creep of weld metal at 
various temperatures and on the’ impact resistance, 
age embrittlement and corrosion of welds. Arrange- 
ments have been made for carrying out large-scale 
tests on welded drums. The Committee’s Second 
Report is to be presented for discussion on April 24th. 

The Council, it may be noted, invites members 
and others to apply to the Institution for technical 
information connected with mechanical engineering 
problems. Any inquiry which cannot be answered 
from a scrutiny of published work in the Library 
will be referred to the Research Advisory Committee, 
which will consider whether the Institution should 
undertake experimental investigation of the subject. 

The scheme for the award of National Certificates 
and Diplomas in Mechanical Engineering in conjunc- 
tion with the Board of Education continued to increase 
in magnitude. Under it examinations were held at 
131 technical colleges and schools in England and 
were attended by 31]0 candidates. The awards 
made consisted of 983 ordinary and 487 higher 
certificates and 74 ordinary and 24 higher diplomas; 
Under the similar schemes. in operation in Scotland 
and Northern Ireland, 213 and 32 candidates respec- 
tively presented themselves. The Scottish eandidates 
received 102 ordinary and 36 higher certificates and 
10 higher diplomas. Among the Irish candidates 
13 ordinary and two higher certificates were awarded. 

The Committee appointed last year to consider 
the drafting of model forms of general conditions for 
engineering contracts held several meetings and met 
representatives of the Institution of Electrical Engi- 
neers. It is expected that a set of model conditions 
applicable both to mechanical and electrical engi- 
neering will be published shortly. 

The total revenue of the Institution for the year 
amounted to £36,481 and the total expenditure to 
£35,869. 


PIPE FLANGES. 
The technical business before the meeting was the 


presentation and discussion of the First Report of 
the Pipe Flanges Research Committee. This report, 














~ . . . . . } 
of which we begin an abstract elsewhere in this issue, | 


was presented in summary form by the Committee’s | 
reporter, Dr. H. J. Gough, Superintendent of the | 
Engineering Department at the National Physical | 
Laboratory. The origin of the Committee is set | 
forth in the opening passages of the report, but it | 
may here be remarked that its Chairman is Mr. H. L. | 
Guy and that in addition to Dr. Gough it consists | 
of Mr, J. A. Aiton, Mr. W. F. Carey, Mr. R. H. Colling- 
ham, Dr. 8, F. Dorey, Engineer-Captain 8S. H.. 
Dunlop, Mr. A. C. Hartley, Professor F, C. Lea, 
Dr.. A. MeCance, Professor A. L. Mellanby, Sir 
Leonard Pearce, and Mr. F. H. Smith. The experi- 
mental work described in the report was carried out 
at the National Physical Laboratory by Messrs. 
Tapsell, Bradley, and Prosser under Dr. Gough’s 
direction. The Committee’s work was assisted 
financially by the Department of Scientific and Indus- 
trial Research and by certain oil, engineering, ship- 
building and insurance companies and by the pre: 
sentation of materials by the Admiralty and certain 
engineering and steel-making firms. 

The discussion which ensued upon the presentation 
of the report was, on the whole, unsatisfactory, No 
fewer than seventeen gentlemen had intimated their 
desire to take part in it. Mr. Gresley endeavoured 
to ensure that those who spoke should be restricted 
to a limited period and should confine their remarks 
to questions rather than give detailed supplemental 
information of a kind best submitted in writing for 
subsequent publication in the ‘ Proceedings.” In 
spite however of the President’s request, one or two 
speakers exceeded their time allowance to such an 
extent that by eight o’clock only eight had taken part 
in the discussion. Even that number would not have 
been reached but for the firm handling of the Pre- 
sident who insisted in more than one instance that 
the speaker should send in the continuation of his 
remarks in writing. 

Mr. H. L. Guy dealing with the tests of the first 
group—those concerned with the conditions on the 
joint under which tightness is maintained at atmo- 
spheric temperature—said that the results arrived 
at might seem to be a consequence of the experi- 
mental method employed. That however was not 
the case. He described some experiments which his 
firm had made on cylinder flange joints in which the 
flanges were held together not by an externally 
applied load as in the Committee’s investigations 
but by actual bolts the extension of which was 
measured in order to evaluate the load acting on the 
joint. In spite of the differences of the experimental 
equipment the general results fully supported the 
conclusion reached by the Committee’s investigators. 
Similarly the results recorded in the second series 
of tests conducted by the Committee, the group con- 
cerned with the flexibility of flanges relatively to 
bolts at atmospheric temperature did not appear to 
be materially affected by the fact that the flanges 
were screwed and welded to the pipes. Some tests 
conducted by his firm with the flanges and pipe 
portions cut from the solid gave results agreeing 
very closely with the Committee’s. Of the three 
standardised designs of pipe flanges, the British, the 
America, and the German, the B.S.I. Standard was 
the safest but in view of the Committee’s results it 
would have to be altered. 

Engineer Vice-Admiral Sir H. A. Brown said that 
at the Admiralty it was felt that the work of the 
Committee would by the time it was finished place 
the design of pipe flanges on a scientific basis and 
would eliminate the “hit-and-miss’’ methods at 
present in use. He regretted that the investigation 
was not undertaken thirty years ago. It was with 
pleasure that he noted that as a jointing substance 
boiled oil, that old friend of the engineer, occupied 
such a good place in the Committee’s results. Com- 
pressed asbestos fibre, a purely British product, was, 
he was also glad to note, also found to be very good. 

Mr. W. B. Shannon gave details of the embrittle- 
ment suffered by mild and alloy steel bolts at Dept- 
ford West and Battersea power stations as deter- 
mined by tests conducted at intervals at the National 
Physical Laboratory. He suggested that the Com- 
mittee might investigate the effect of superimposed 
stress in the bolts and flanges produced by the initial 
tightening of the bolts. 

Mr. C. H. Davy said that at first reading the report 
was somewhat perplexing because the investigations 
had been conducted with all the variables eliminated 
except one at atime. That course, desirable from the 
experimental point of view, made it a little difficult 
to reconcile the Committee’s results with those 
yielded in practice when all the variables co-acted. 
Nevertheless the report covered an excellent and 
badly. needed piece of research work. The B.S.I. 
tables of pipe flanges permitted the use of bolts of 
a most unsatisfactory kind and ought to be revised 
at the earliest possible moment. 

Mr. W. F. Carey described pipe joints of the lens 
ring and wave ring types. Mr. W. J. Ferguson read 
a communication from Dr. Dorey who was unable to 
attend the meeting. Mr. W. E, Bardgett discussed 
the use of flange nuts and bolts with ground threads. 
Mr. R. W. Bailey called attention to the use in this 
country and the United States of loose flanges on high- 
pressure pipes and suggested that the Committee 
might investigate the question of flange thickness 
which, he said, could be too thick as well as too thin. 











There was no time left for Dr. Gough to reply. 


Letters to the Editor. 





(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





COMPETITION OF COSTING. 


Srmr,—For some years now I have found it necessary to 
reflect on the very subject which Mr. Brown finds so 
baneful, namely, price cutting competition, and while 
his solution was one among the many which suggested 
themselves, it can easily be shown that a unified costing 
system could never remove the ill, though it might well 
be an essential part to any successful scheme. 

It is elementary to state that price is not necessarily 
relative to value even if the articles are made to the same 
specification. In the simplest assembly there exists the 
opportunity for lessening the factors of endurance and 
reliability ; there can be technical inferiority and material 
differences such that a manufacturer’ who pursues this 
policy to the limit could undersell his competitor who inter- 
prets the specification more generously. Both might be 
selling quite fairly when judged on a unified costing 
basis, but this is poor consolation to the higher minded 
manufacturer who must for his reputation’s sake give the 
best value, and often bring his price down to meet his 
competitor. His remedy is to sell more intensely ; a good 
salesman sells on value, not on price, but selling is an art 
outside the scope of this letter. 

I think it must become abundantly clear to Mr. Brown 
when he has pondered a little more about the situation 
that a ‘Working Association’’ of the industries 
within a group is the first step in the solution of this 
vexed problem, and then the recognition that with the 
banding together to avoid competition comes the con- 
comitant : customers must be protected against exploita- 
tion. This latter condition savours of altruism, but 
economically it can be shown to be of vital importance no 
more to the customers than to the industry. 

The inauguration of such an Association involves much 
work and many difficulties in codifying the barriers and 
limitations for products and markets which would apply 
and be acceptable to the individual members, while the 
manufacturing costs and method would fall to be dealt 
with by a body suitably constituted, but quite detached 
from the associated firms. This body it is which would 
have to protect the customers’ interests by keeping manu 
facturing costs at a minimum. It would really stimu- 
late and foster an internal competition. 

Price-fixing ‘‘ Associations" are not new and a goodly 
number now operate, but none, I think, can claim to have 
considered the customers’ interests as suggested above. 
Indeed, it seems reasonable to conclude that price levels 
within such Associations are fixed to give a “ fair’ margin 
of profit to the member having the highest production 
cost, and if this be so, it is at once unsound and unjust. 
This should, of course, not disgust the true reformer, but 
rather spur him to rectify the defects and bring good out 
of evil. ARTHUR Hoare. 
Carisbrooke, I.W., February 18th. 


“A MAD WORLD.” 


Sir,—Referring to the leading article entitled ‘‘ A Mad 
World *’ in your issue of December 20th, 1935, it might 
mad the 


be more in keeping with the facts if we dub as 
system under which the world squirms to-day, rather than 
speak as if all the peoples of the world are deranged. 

Again, we do not need to invoke the aid of an intelligent 
being of unlimited powers; we need merely beings of 
average intelligence with moral courage to face facts, 
and be very careful to avoid loose and. misleading lines 
of abstract argument. 

Such people will soon discover that money seldom is 
and should not be transferred from one country to another. 
and that never is the circulation of money, as such, 
“ profitable.”’ 

Money may be any acceptable token which keeps 
tally of the interchange of goods and services, and its 
only function should be to come anew into circulation 
as a plus sign loan to promote production and flow back 
again from consumers to cancel the issues, so that when 
any cycle of trade is complete the slate is clean and a 
new venture can be similarly operated. 

In order that this may happen under modern conditions, 
some form of free consumer credit money is a definite 
necessity, and until we recognise this fact and change 
our system to agree with it, we shall get no nearer 
“ promoting exports by facilitating imports.” 

When each country distributes sufficient tokens to 
its own people to buy the totality of products available, 
then international trade can follow its own course. Each 
unit will offer its surplus goods in exchange for the surplus 
goods available in other lands, while merely tallying the 
transactions in money figures or otherwise ; but the bitter 
fight for markets, concessions, &c., which now causes 
war will cease. C. H. ALLEN. 

Unley Park, 
South Australia, January 21st. 








EXTENSIVE improvements are to be made to Le Bourget 
aerodrome and, according to particulars given in Flight, 
it is intended to increase the area from 500 to 1000 acres. 
The airport will be devoted to civil flying only, and a 
three-storey airport building is to be erected which will 
include the various booking offices, waiting rooms, 
restaurant, administration offices, and control department. 
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Recent Practice in Hydro-Electric 
Power Development.’ 


By 


B. HELLSTROM, M. Inst. C.E. 
No. 


ITT. 


(Continued from page 209, February 21st.) 


rr this lecture an account will be given of certain 

theories and of suitable means of operating storage 
by predetermined discharge diagrams. Considera- 
tion will be given to the economic value of the storage 
of water for power purposes and rules for compensa- 
tion in respect of damuge to land and property will be 
dealt with. Finally, a description of the regulation 
of Lake Vanern in Sweden, probably the biggest 
storage scheme in Europe, will be given. 


A.— THEORIES, 

Storage of water in reservoirs or lakes is of great 
importance in connection with hydro-electric power 
development. As the exact future hydrological con- 
ditions of any river is unknown, all calculations regard- 
ing the effect of certain proposed measures must be 
based on known conditions in the past. The infer- 
ence is drawn that the climatic conditions and the 
run-off in the future will be very similar to those in 
the past. Such measures as would have been of 
certain benefit if they had been carried through in the 
past would therefore be deemed to have the same 
beneficial result in the future. 

The fundamental principle for calculations in 
connection with a storage can be expressed by the 
equation 

R=Q+S (1) 
where R=the net inflow, i.e., the actual inflow to the 
storage from the catchment area less 
evaporation from the surface of the 
storage during a given period ; 


Q-=the discharge from the storage during the 
same period ; and 
§ -the amount of water stored during the 


same period. 


8 is positive when the water level rises and negative 
when it drops. 

By differentiating this equation with regard to the 
time t, we obtain 


dr dQ. ds 
dt dt 


dt 
This equation can be written 


+A d 4 
r=q+a=— (2) 
a at 
where r=the net inflow per unit of time ; 
q= the discharge per unit of time ; 
h=the height of the water level ; and 
A-=the area of the storage. 
If, during natural conditions, the discharge rating 
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curve for the outlet, the area of the storage (which 
may vary according to the height of the water level), 
and the variation of the water level are known, the 
net inflow r can be calculated for a number of years. 
The effect on the water level when the discharge q 
is altered by a regulating weir can then be computed 
for the same period when the net inflow is known. 


* Lectures delivered at the University of London on Novem- 


If storage is created by damming a river or a valley 
without lakes, the net inflow is equal to the discharge 
of the river under natural conditions. 

For storage in lakes the method described has the 
drawback that the net run off curve, when estimated, 
generally becomes discontinuous unless elaborate 
adjustments of the statistical data are made. 

The work involved in computing the net inflow 
to a lake’ can be avoided by measuring the total 
amount of water discharged during a certain time 
t,—t, under natural conditions and after regulation. 
In Fig. 17 the continuous curves show the variation 
of the discharge q and the water level / under natural 
conditions, whilst the dotted lines give the discharge 
q’ and the water level h’ after regulation. 

During the time ¢t, to t, we have, according to 
equation (1) 


te ty ty 
/q dt=fr dt—jaAdh (3) 
t ty ty 


As the net inflow for the same period is the same 
under natural conditions and after regulation, we 
also have 





Let us now define a time factor T, so that 


T=DA (8) 
where A is the area of the lake. 


If the regulated inflow to the lake is denoted by'r 
according to equation (2), we have 
rdt=qdt+adh 

By differentiating equation (7) and 

| value of b from equation (8), we obtain 





(9) 


inserting the 
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T 
dh d q. 
AY’? 
If this value of dh is inserted in equation (9) 
we get 
2 Fe ak (10) 
or::3.-% 
By integration of this equation we obtain 
ow t ; 
_— T —_— 
q=e J etdtic' (11) 
7% j 


where C is a constant to be determined by the 
boundary conditions. 

If at t=0 we have q=q., we get 

t 
t 4 T 
q=e 7! |r etd= 9 (12) 
LJT 
o 

In the two latter equations 7 is to be considered as 
a function of the time zs which varies from 0 to /, 
and q is the discharge at the time ¢. 

Finally, equation (12) can be written 

t 


- 





te 

/q dt 
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By observing that 


ty 
fr dt 
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ty 
-fa dh (4) | 
ty 


ts 
fa dh~a (h.—h,), 


t, 


t, | 
fa dh’ ~a (h’,—h\), | 
ty 
and 
h,=hyj at the time f,, 
we obtain from equations (3) and (4) 
te te 
J] dt—/qdt—a(h,—h;) 
ty 4 
In Fig. 17 the first two terms are represented by 
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(5) 


the area F. 


\te 
If (A, —h}) is denoted by | Ah | 
ity 
we finally get 
ae 3 | 
Ah} =— (6) | 
i, A 


This equation, which should be compared with | 
equation (2), shows that during the time t,—t, the | 
difference in the height of the water level is equal to | 
the difference in total discharge divided by the area | 
of the lake. 
By using formule (6) it-is easy to compute the 
water levels for a certain period for any variation of 
the discharge, and thus to compare the water levels 
under natural conditions with those which would have 
been reached if the lake were regulated. The method 
described is easy to use and saves much time as 
compared with the method by which the net inflow 
has to be estimated. 

Storage is often situated far upstream of the place 
where the water is to be utilised, whether for a water 
power station or the irrigation of land. If there are 
lakes without any regulation between the storage and 
the powerstation, the water discharged from thestorage 
will be appreciably retarded by these lakes and will 
reach the power station under conditions different 
from those which apply to the discharge from the 
storage. A method of calculating this retarding 
effect has recently been worked out by Samsioe, 
and as this has not been published in English, a 
summarised account of it is given in the following.* 
To start with, let us consider the simplest case, #.e., 
the relationship between the discharge from a lake 
which is not regulated but to which the inflow is 
regulated by storage. The discharge from the lake 
depends upon the discharge rating curve, which is 
supposed to be known. If; for a certain period, the 
variations in water level in the lake are comparatively 
small, the discharge rate curve may be represented 
by the straight line 


h=a+bq 

where f; is the height of the water level, 
q the discharge from the lake, and 
a and b constants. 


(7) 


* A. Frey Samsioe, “‘ The Relationship Between the Run-off 
from a Sto and the Discharge Further Down the River,” 





ber 6th, 8th, llth, and 14th, 1936. 
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Teknisk Tidskrift (Stockholm), November, 1923, 
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The significance of this equation is illustrated in 
Fig. 18. The first term on the right is the integral 
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of the product of 7 and the ordinate of an e function 
(curve I), which curve can be considered as sliding 
along with the time ¢, but which during this process 
maintains its shape, the abscissa being measured 
from the time ¢ backwards. The second term is the 
product of g, and the ordinate at the time ¢ of the 
same e function multiplied by T (curve IJ), the origin 
of which is at t=0. The first term takes into con- 
sideration the run-off to the lake during the whole 
period from t=0 to a given time t, whilst the second 
term expresses the effect, at the time ¢, of the dis- 
charge g, at t=0. The longer the time ¢ the less is 
the effect of q,. 

Tf the effect of q, is disregarded and if the inflow 7 
is a simple periodic function of time, it can be shown 
that the discharge g from the lake will vary according 
to the same periodic function, but will have a smaller 
amplitude, and that the maximum and minimum dis- 
charges will occur somewhat later from the lake than 
from the storage. Rapid variation of + will have 
hardly any effect on q, and even if the periods are 
equal in length to T, the amplitude of q will only be 
16 per cent. of the amplitude of r. 

If the river passes through another lake which is 
not regulated, the discharge from the first lake can 
be looked upon as the inflow to the second lake and 
the same theory as before can be applied. If the time 
constant of the second lake is about the same as that of 
the first lake, the amplitude in the second lake will only 
be 2-5 per cent. of that of the run-off from the storage. 
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For this reason it is generally sufficient to base the 
calculations on average values of the inflow during 
periods which have approximately the same length p 
as the time constants for the lakes through which the 
river flows. If the inflow varies with the time, as 
shown by the curve in Fig. 19, this can be represented 
by a discontinuous diagram obtained by taking the 
mean values of the run-off for the periods p. Each 
such period must then be considered separately, 
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and an estimate is made of the additional quantity 
of water at the power station which is arrived at for 
a certain period in the following way. 

Let us assume that at t=0 we have g=0, and that 


the inflow is given the constant value r=k for the | 


period p, as shown in Fig. 20. As long as r=k, 
2.e., from t=0 to t=p, the discharge from the first 
lake is given by equation (12), and we get 
t 
at f, <. 
at Sih > eh d « 
q Vy, ’ 
0 
or 
oe 
q=k (1-e th) (14) 
where T, is the time factor for the first lake. 
At the time t=p the discharge is 


—P 
Q=Rk(l’-e mr) . . (15) 
At any time ¢ after =p we have k=0 and the dis- 
charge from the first lake is 


q=k (1—e~n) ot (16) 


In the same way the discharge from the second lake 
can be estimated, and so on. This gives the discharge 
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FIG. 21 


It has so far been assumed that the discharge rating 
curve for the variation of the water level considered 
can be represented by a straight line. If the varia- 
tions are great, it will be necessary to substitute for 
the discharge rate curve two or several straight lines. 
This involves certain complications, which, however, 
can be overcome. 

The following example of the practical application 
of the theory may be of interest. From the lake 
Torrén in Sweden, which lake was to be regulated, 
| the Indal River passes through five lakes, which were 

not regulated, and the question arose as to the effect 
| of the storage on the discharge from the last of these 
| lakes, Storsjén, situated some 60 miles downstream 
'of Torrén. The area of Storsjén is 172 square miles 
/and the area of the other four lakes varies between 
| 3 and 60 square miles. The natural discharge from 
| Torrén is given in Fig. 2la, which also shows the 
| regulated discharge from this lake according to pre- 
determined rules for operating the storage. The 
difference in discharge is shown in Fig. 216, which 
thus gives the additional discharge over and above the 
natural discharge at Torrén. Fig. 2ld shows the 
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Fic. 22—Discharge Diagram. 


additional discharge over and above the natural dis- 
charge at Storsjén, and finally in Fig. 2lc the natural 
and regulated discharge from the same lake. By 
comparing the diagrams on Figs. 216 and 21d, the 
retarding effect of the five lakes will be seen. Although 
in the example given, the additional discharge from 
Torrén was kept practically constant from, say, 
December Ist, the additional discharge from Storsjén 
becomes constant only by, say, March Ist, 2.¢., 
about three months later. 


4 B.—DiscHarce DIAGRAMS. 
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To make the best use of storage it is suitable and 
| desirable to decide once and for all the rules to be 
applied for the regulated discharge necessary to meet 
conditions for which the storage has been provided. 
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expected, so that the load never falls below the 
minimum specified. In actual practice, neither of 
these two extreme cases is, as a rule, taken into con- 
sideration, and often the most economical way of 
handling storage is to increase the minimum dis- 
charge (or load) to a certain value and, subject to this 
limitation, to try to obtain the biggest possible 
increase in output. 

If storage is provided for a hydro-electric station 
which is linked up with an auxiliary steam power 
station of about the same capacity, and primary power 
is of dominating importance, it is economical to let 
the hydro-electric station take the base load as long 
as water is available. During this period the peaks 
of the load, which may be somewhat higher than the 
maximum capacity of the hydro-electric station, are 
taken by the auxiliary station. When storage is 
nearly exhausted, the operation is reversed, and the 
auxiliary station is operated so as to take the base 
load, the peaks of the load being taken by the hydro- 
electric station in such a way that the inflow to the 
storage and the small storage reserve will be suffi- 
cient to provide primary power under all conditions. 
When the inflow increases the water level in storage 
will rise and when @ certain height has been reached, 
the operation is again reversed, %e., the hydro- 
electric station is operated to take the base load, 
the peaks being taken by the auxiliary station, and 
so on. By handling storage in this way the hydro- 
electric station will generate as many kilowatt-hours 
and the auxiliary station as few kilowatt-hours as 
possible. 

For a hydro-electric station which is not combined 
with an auxiliary station, or where the capacity of 
the auxiliary station is rather small, it is evidently 
impossible to make full use of the storage before the 
end of the longest dry period that may be expected. 
This is perhaps the most usual case. 

Rules often applied for handling storage are as 
follows :— 

(1) The regulated minimum discharge during any 
dry period must not be less than the natural 
minimum discharge during the same period. 

(2) The regulated minimum discharge must not 
be less than a certain value higher than the natural 
minimum discharge. 

(3) The maximum discharge must not be higher 
than the maximum discharge under natural con- 
ditions. 

(4) Having made provisions as to the minimum 
and maximum discharge, storage must be utilised 
so that a maximum increase of kilowatt-hours is 
obtained. 

To apply these, or any other rules, in actual prac- 
tice, it is desirable to fix a predetermined detailed 
plan for handling the storage, based on a specification 
of how the discharge should be varied in relation to 
the water level in storage and the time of the year. 
Such a plan can conveniently be laid down in a 
graphical way by means of so-called discharge 
diagrams, consisting of a number of curves or poly- 
gons, the ordinate giving the elevation of the water 
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This can be done by preparing a discharge diagram to 
be used in handling the storage, by which the known 
hydrological conditions up to a certain moment are 
taken into account in deciding upon the discharge 
at the same moment. 

To construct the discharge diagram, it is necessary 
to make clear the aims of the regulation. It may, for 
instance, be to obtain at the power stations situated 
| below the storage as great an output (kWh) as possible, 
whether or no the minimum load (kW) may be 
reduced to a relatively low figure ; or the aim may be 





from the Jakes at any time ¢ for the constant run-off | to increase the minimum load, in which case less 


k from the storage during the interval t=0 to t=p. 
By using equations (14) to (16) for the first lake, 

and similar equations for the following lakes, the 

average discharge for the different periods 0—vp, 


importance is attached to the output (kWh) gained. 
In the former case the storage will be utilised to the 
greatest possible extent every year. In the latter 
case, enough water must be available to meet demands 


p—2p,2p—3 p, &e., is now computed from the lakes. | during the most protracted dry period that may be 





FiG. 23—Discharge Diagram Applied to the Regulation of Lake Sommen. 


between the curves are marked by figures giving the 
discharge to be let through the dam. 

An example of the discharge diagram is shown in 
Fig. 22. The maximum discharge is 60 cubic metres 
per second, and the normal discharge 13 cubic metres 
per second, whilst in other cases the discharge may 
vary between 12 and 4 cubic metres per second. The 
fine broken line gives the water level in the lake for 
@ certain year, and the figures along the same line 
the amount of water to be discharged. We assume 
that the man operating the gates has such a discharge 
diagram at his disposal, and for each successive day 
he marks the water level observed. From the diagram 
he will then immediately see how much water he has 
to let through the dam. When the curve of the water 
level intersects one of the lines, the discharge is given 
@ new value, as shown in the diagram. This dis- 
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charge is then kept constant until the curve of the 
water level intersects another Jine, when the discharge 
is again altered to another value, and so on. If, for 
a number of years, the natural variation of the water 
level in a lake and the discharge rating curve are 
known, there are no difficulties in computing the 
variation of the water level for the same number of 
years, when the discharge is regulated according to a 
predetermined discharge diagram. This can be dorie 
by applying equation (6) or by any other suitable 
method. 

An example of the application of the discharge 
diagram in Fig, 22 is shown in Fig. 23, giving the 
result of the regulation of lake Sommen in Sweden for 
three typical years. As will be seen from the lower 
diagram, the discharge very seldom falls below 


13 cubie metres per second, and the duration of the 
dry periods has been considerably reduced by regula- 
tion. Also the minimum discharge has been somewhat 
increased. 
The fundamental problem is, of course, to design a 
suitable discharge diagram. It has to be based on the 
storage available, the natural inflow during dry 
periods, rules for regulation, such as those previously 
mentioned, &c. An experienced hydro-electric engi- 
neer can, however, fairly easily prepare two or three 
schemes which are likely to give good results. These 
discharge diagrams should then be applied, each on 
the records of the run-off for the same number of 
years ; the results are then compared and the diagram 

giving the best result adopted. 
(To be continued.) 











The Union Cas 
** Stirling 


NHE motor liner ** Stirling Castle,”’ built by Harland and 
Wolff, Ltd., at Belfast, for the South African mail 
service of the Union-Castle Mail Steamship Company, 
Ltd., sailed from Southampton on her maiden voyage to 
South Africa vid Madeira on Friday, February 7th, 1936. 
As already mentioned in our issue of January 3rd, she is a 
twin-serew ship, propelled by oil engines of the Harland- 
B. and W. type, and was built under the surveys of the 
Board of Trade and Lloyd’s Register of Shipping. Her 


tle Motor Liner 
Castle.”’ 


The hull is divided into twelve compartments by eleven 
water-tight bulkheads, all of which extend to the upper 
“C” deck, and there is a continuous double bottom 
arranged to carry fresh water, water ballast, and oil fuel. 
A deep fresh water tank is placed between the shaft tunnels 
in No. 4 hold and deep fuel tanks are fitted across the vessel 
forward of the auxiliary machinery space. The total oil 
fuel capacity is about 3900 tons. 

There are three cargo holds forward and four abaft the 





principal dimensions are :—Length overall, about 725ft.; 


machinery space, with corresponding cargo ‘tween decks 








THE MOTOR LINER 


length between perpendiculars, 680ft.; breadth moulded, 
82ft.; gross tonnage, 25,550. 

As the accompanying engraving shows, the hull 
has a curved rounded stem and cruiser stern, two masts, 
and a single short streamlined funnel. There are four 
complete steel decks, with orlop and lower orlop decks 
forward and aft of the machinery space, as well as spacious 
promenade and boat decks. 





“STIRLING CASTLE’’ 


to the underside of ‘‘B” deck. Five of the lower holds 
take ordinary cargo, whilst the remaining holds and 
*tween decks are insulated and arranged for the carriage 
of deciduous and citrous fruits, ceftain of the compart- 
ments being specially fitted for chilled or frozen produce. 
A total insulated capacity of about 330,000 cubic feet is 
provided. 





fifteen tubular steel derricks, including. two 12-ton 
derricks and a 30-ton derrick at No. 2 hatch, which is of 
a large size for shipping special loads. The derricks are 
worked by sixteen electric winches of Laurence-Scott 
make, those at No. 2 hatch being specially designed to 
deal with heavy lifts. 

The refrigerating machinery was supplied by J. and E. 
Hall, Ltd., of Dartford. The temperature of the cargo 
spaces is regulated by cooled air circulation, while the 
spaces for chilled or frozen produce are also fitted with a 
system of brine grids. 

An electrically driven warping winch of Clarke- 
Chapman’s make is fitted on “‘ D ” deck forward, and two 
electric warping capstans by Stothert and Pitt are placed 
at the after end of “ D ” deck. The vessel is equipped with 
a streamlined semi-balanced rudder, operated by an 
electric hydraulic steering gear by Hastie and Co., Ltd. 

The passenger accommodation provides for 297 first- 
class passengers, in single and two-berth rooms fitted with 
cot beds; many of the rooms have private bathrooms 
adjacent. 

The cabin class accommodation is also of a high 
standard and provides for 492 passengers, in two, three, 
and four-berth rooms. 

Extensive open and covered promenade spaces with 





ENGINE CONTROL STATION 


large sun deck and games deck are provided for both 
classes of passengers, and the forward end of the main 
promenade deck is enclosed by a screen with large sliding 
windows. A specially large dancing space has been 
arranged, which can, when weather conditions require, 
be completely enclosed by hinged teak screens. 
The fire protection arrangements conform to the latest 
Board of Trade requirements and include the Lux Rich 
fire detection and extinguishing system for cargo spaces 
and Mather and Platt’s Grinnell sprinkler extinguishing 
system throughout the accommodation, along with 
Foamite Firefoam extinguishers. Fire-resisting bulkheads 
with the necessary fire doors, to localise a fire if required, 
are fitted. 

PROPELLING MACHINERY. 
The propelling machinery of the vessel is of particular 
interest, in that it constitutes the highest-powered mer- 
cantile marine motor installed in a British liner to date, 
the output being 24,000 s.h.p. 
The main engines are of the Harland-B. and W. ten- 
cylinder, double-acting, two-cycle type, with a cylinder 
diameter of 660 mm. and a stroke of 1500 mm., embodying 
airless injection of fuel, uniflow scavenging, and a tuned 
exhaust system. The upper and lower exhaust piston 
valve motions are given by a lay crankshaft controlled 
from the main crankshaft, so that the work done on the 
exhaust pistons augments the collective power of the main 
pistons. 
In accordance with the uniflow principle, scavenge air 





The cargo hatches to the seven holds are served by 


is admitted to the cylinder through ports arranged in a 
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tangential direction around the complete circumference 
of the liner. These ports are uncovered by the pistons and 
give a swirling motion to the scavenge air, achieving the 
turbulence necessary for good combustion. The exhaust 
is released by piston valves arranged in the cylinder head. 
With this arrangement of ports and valves the flow of gas 
is unidirectional, a perfectly fresh charge is ensured for 
each cycle and the temperature gradient is uniform, with 
the result that high mean pressures are attained with 
smokeless combustion and a good margin of safety and 
power. The tuned exhaust pipe arrangement further 
assists scavenging by reducing the load required for 
scavenge blowers. A view of the upper cylinder covers is 
given on page 237. 

Both the cylinder covers and the end portions of the 
main pistons are made of special steel. The covers 
carry an exhaust piston valve, two automatic fuel valves, 
an automatic starting valve, and a safety valve, while the 
fuel valves are arranged diametrically opposite each other, 
spraying in such a way as to clear the exhaust piston 
valves. The main pistons are oil cooled, the oil being con- 
veyed to the piston through the annular space between the 
piston-rod and the enclosing cast iron sleeve, and returned 
through a channel bored in the centre of the rod. All 
covers and jackets are cooled by fresh water flowing in a 
closed system, salt water being circulated through the oil 
coolers and. fresh water coolers.._Monitor pressure alarm 
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SECTION THROUGH MAIN ENGINE ROOM LOOKING FORWARD. 


and flow indicators are fitted in the circulating and 
lubricating oil systems. 

Another contributory factor to the large output of the 
main engines is the independent drive of scavenge blowers. 
Four B.T.H. electrically driven scavenge turbo-blowers are 
provided, of such a size that three running can supply 
the necessary seavenge air, the fourth blower being a 
standby unit. Each blower has a designed capacity of 
31,000 cubic feet of free air, delivered against a gauge 
pressure of 3-42lb. The driving motor is a 519 b.h.p. 
machine running at 2200 to 2800 r.p.m. 

Electric power for the various electrically driven 
auxiliaries is provided by an installation of five oil engine 
generating sets, each designed to deliver 700 kW at an 
easy rating. The engines are of the Harland-B. and W. 
six-cylinder, two-cycle, trunk-piston type, with a cylinder 
diameter of 350 mm. and stroke of 620 mm., running at 
260 rap.m. Separate circulating systems for the fresh 
water cooling of cylinder covers and jackets and for forced 
lubrication and pistoy cooling are fitted. The scavenge 
air for each auxiliary engine is supplied by a rotary blower 
of the positive displacement type, which is driven by the 
engine. *As the drawing shows, the auxiliary engines 
and attendant auxiliary units are accommodated in @ 
separate engine-room. As will be seen from the main 
engine-room section the two Clarkson thimble-tube 
silencer and oil-fired boilers are fitted in the engine- 
room upper casing, taking heat from the exhaust gases of 
the main’ engines and generating steam required at sea 
from this*source of heat. When in port the boilers are oil 
fired. The single funnel is utilised to accommodate the 
xilencers and tanks. Spark arresters of the Supreme 
Vortex type, supplied by William Alexander, of Glasgow, 
are fitted. The illustrations reproduced clearly indicate 
the main engine control arrangements. 

An interesting feature is the installation in this liner of 
the ** Harlandie ” system of electric clock control, which is 


designed to keep correct ship’s time during the whole |* 


voyage, so that the necessity of having to put the clocks 
forward or back daily at a, is obviated. This si 
is the first oeean liner on whieh the “ Harlandic” ¢ 
control system has been installed. 

The * Stirling Castle ’’ will be followed shortly by a 
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Stresses in Railway Track. 


THE influence of the recently developed high- 
speed, light-weight trains upon problems of permanent 
way and maintenance of way are being considered by 
the Joint Committee on Stresses in Track, representing 
the American Society of Civil Engineers and the American 
Railway Engineering Association. The Committee's 
programme now includes a study of. superelevations 
and easements of curves for high-speed trains. At least 
one railway operating trains of this new type has under- 
taken a revision and refinement of the curvature on that 
part of the line over which the trains operate. The Com- 
mittee’s programme also includes analytical studies 
regarding centres of gravity, spacing of bogie trucks, 
springs and spring connections, and other factors of 
rolling stock design. Its latest work has covered especially 
the action of rail joints, to determine the source of wear, 
and the advantages or needs of building up worn joint 
bars by the welding pro¢eess. This work hag included 
studies in the field and the laboratory. The relative 
values of different forms of sections for the joint bars 
are also being studied, as well as the elements entering 
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into the design of the base plates now used almost uni- 
versally on lines of heavy and medium traffic. Other 
work includes records of vertical and lateral forces acting 
on the rails, arising from the movements of locomotives 
and the forces applied by counterbalances, the vertical 
and lateral movements of rolling stock, and the conditions 
of track construction and maintenance. Of particular 
interest are tests made on stretches of welded rails of 
a mile and one and a quarter miles in length. Here the 
purpose is to determine the anchorage given by the sleepers 
and ballast of these long stretches in resisting the forces 
set up by changes in the temperature of the rails. These 
tests and observations will be made during hot summer 
and extremely cold winter temperatures, to arrive at 
some conclusions as to the eventual success and economy 
of this bold advance in track practice by the elimination 
of rail joints. 


A High-pressure Power Station. 

An example of the high-pressure tendency in 
American power station design is the new station of the 
Milwaukee Electric Railway and Light Company, which 
furnishes current and operates buses, tramways, and sub- 
urban electric ys. This station is 30 north of 
the city, on thelake shore, with a harbour for coal steamers 
and railway connections for delivery of coal by land. 
It serves a loop transmission line of 132,000 volts, which 
passes around the city to the older station a few miles 
south. The first of five 80,000-kW turbo-generators has 
been installed and put in service, operating at 1230 lb. 
pressure and 825 deg. ar ps sg and running at 1800 
revolutions. Each unit will consist of the turbo-generator, 
one boiler, one set of auxiliaries, and one set of trans- 
formers. The water-tube boilers are of the three-drum 


bent-tube type, with solid forgi for the drums, 60ft. 


, 40in. diameter, and 5}in. thi Slings the 
weight of tubes and mud drum, thus giving great 
for expansion and contraction. are 2200 tubes 
3in. in diameter. steam ‘surface is 45,000 
at is a combination 
the radiant and convection 10,200 square 


feet. The furnace has a large volume, 58,000 cubic feet, 
|as this is conducive to low maintenance cost. Its walls 


through the boiler and then through the air heaters to a 
concrete chimney, 300ft. high and’ 16ft. in diameter at 
the top. Fans provide both forced and induced draught. 
Pulverised coal is fired on the storage system, and is dis- 
charged downwards through twenty burners. Steam enters 
the high-pressure section of the turbine at top and bottom, 
and has a flow in one direction, while in the low-pressure 
section it has a double flow in opposite directions. The 
three-phase, 60-cycle, 22,000-volt generator has a 300-kW, 
250-volt exciter on the shaft. The turbo-generator unit 
is 95ft. long, 32ft. wide, and, with a maximum height of 
15ft., weighs 860 tons. Its stator weighs 166 tons, and 
the rotor 105 tons, Coal delivered at the wharf is unloaded 
by a gantry of 420ft, span, with a 100ft. cantilever over the 
ship and operating a 10-ton bucket it can unload 600 tons 
per hour, From the 330,000 ton coal pile, conveyors 
deliver the coal to the crusher house. 


Dredges Build Dam on the Missouri River. 


In order to form a great reservoir to supply 
sufficient water to maintain a navigable depth in the 
upper Missouri River during its periods of low water 
discharge, a great earth dam is being built across the 
river at Fort Peck, in Montana. This dam requires the 
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sister ship, the “* Athlone Castle.”’ 


are largely of water tubes. The gases make four passes 


placing of about 100,000,000 cubic yards of material, 
practically all of which will be placed by suction dredges. 
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Tunnels 32ft. in diameter the river flow during 
construction, and will discharge water from the reservoir. 
For this extensive earthwork project four large hydraulic 
or suction dredges were built on the river. The hull in 
each case is of timber construction, [70ft. long, 40ft. 
wide, and &ft. deep, with longitudinal and transverse 
bulkheads, while for stiffening there are heavy truss rods 
anchored into the ends of the hull and carried high above 
the deck level by steel posts. Two 10-ton travelling 
cranes in the deck house handle the heavy machinery 
parts. At the bow is a 75ft. steel ladder frame, regulated 
by a luffing cable and carrying a 33in. suction pipe. 
At the head of this pipe is a cutter head 7ft. in diameter 
and 6ft. long, driven by an electric motor of 700 h.p. 
Two centrifugal pumps, set tandem and 40ft. apart, have 
runners 78in. in diameter, driven at 150 to 250 revolutions 
by three-phase induction motors of 2500 h.p., using 
current at 6600 volts. The discharge pipes, carried on 
pontoons, are 28in. in diameter. These two pumps 
act as a unit and maintain a oe, of about “— 
i ipe. The dredge is held in ition by 

pai os anchor piles, 32in. diameter 
These slide in circular guides at the 
mp and lowered by cables. Each 
a floating * pump unit 
equipment, and a land R a 
way wagon which is 1 neg mead 
and electric winch. The is 
direction, of the engineers of the 
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to the notice of the Automobile 
Association. It is known, says the Asso- 
ciation, that the i on of a thermostatic control 
increases the risk of fromman ond actually makes it possible 
for ice to form in the during the early stages of 
a journey. A thermostat delays the circulation of water 
between the radiator and the engine, and thus allows the 
cold air a in which to take effect. This makes 
it almost imperative to add a suitable anti-freezing mixture 
to the water to reduce the freezing point during cold 
weather. 
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New Plant for the Manufacture of 
Forged Steel Die Blocks. 


Tue facilities of Thos, Firth and John Brown, Ltd., of 
Sheffield, for the manufacture of the die blocks required 
in many industries have recently been considerably 
extended. A new plant designed exclusively for the 
rapid production of small and medium-sized forged steel 
die blocks, weighing from 4 ewt. to 15 ewt. or 20 ewt., 
has recently been bruught into operation. 

This plant comprises a 5-ton steam hammer, a modern 
gas-fired reheating furnace, a normalising and hardening 
furnace, a tempermg furnace, an oil-quenching tank, and 
the necessary auxiliary equipment, together with a com- 
plete range of tools for the manufacture of both parallel- 
sided and tapered die blocks. The furnaces are all of the 
gas-fired type of most recent design. The whole furnace 
plant is fitted with autographic pyrometric control to 
ensure accuracy of heat treatment, and an inspection and 
Brinelling section completes the equipment. Die blocks 
required by the customer machined all over are machined 
in the machine shops attached to the forge department of 
the works. The plant is laid out for rapid and continuous 
production, and is balanced to maintain a steady output 
of 2 tons per shift. Taking into account the time required 
for heating the forged block to the normalising tempera- 
ture, soaking at that temperature, and cooling again, 
carbon or alloy steel blocks supplied in the normalised 
condition can be delivered, the firm states, four or five 
(lays after receipt of the order. QOil-hardened and tem- 
pered die blocks, however, take slightly longer, because 
an extra furnace operation is involved ; even so, they are 
completed within six or seven days. 

The output of the plant ineludes die blocks ranging 
in hardness from the 196 (4-3 mm.) Brinell of Atlas 
“A” steel (0-55 to 0-65 per cent. carbon) to the 364 
(3-2 mm.) Brinell of Atlas ‘‘C” steel, a special nickel- 
cnromium-molybdenum oil-hardening quality used for the 
more arduous duties.. A Brinell hardness of 364 is the 
greatest hardness which permits the die-sinking operation 
to be carried out, using even the best high-speed steel 
tools available, and, generally speaking, a slightly lower 
maximum hardness is to be preferred. An accompanying 
table gives some particulars of the range of steels available 


Strachan and Henshaw, of Bath, for an iron and steel 
works in Canada. The principle of the device is, well 
known. © Briefly, the straight line thrust is obtained by 
mounting a small motor on a cylindrical tank containing 
a sealed oil chamber, and an extension of the motor 
shaft passing through the tank has an impeller fitted to 





of Lincoln, and has been put into service by the Binkley 
Coal.Company of Indiana, on,its ¢oal.stripping operations 
near’Terre Haute.. The photographs reproduced onvey 
an impression of the enormous size and capacity of this 
machine. To those familiar with the 10-RB Ruston- 
Bucyrus % cubic yard excavator, some idea of the capacity 
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THIRTY CUBIC 


its lower extremity. On connecting the motor to the 
supply the impeller rotates and sets up an oil pressure 
in the tank under a piston, which forces up two guide rods 
attached to it. When the electrical circuit is broken the 





for the manufacture of die blocks. 


oil flows from the underside of the piston and allows the 


Range of Steels for Die Blocks. 


Ref | Corresponding 
No ‘Trade name. | Standard Speci- Treatr 
| fication. 
A.6 | Atlas‘“*A” ..  ..| B.S.1. 224 No. 1 ..} Normalised 
A.§ |-Atien” 2 .. .| None .. «. .«+| Oil-hardened a1 
B.21 | Atlas ** ND” ..| B.8.1. 224 No. 2 ..| Normalised 
B.23 | Atlas “NCD” | B.S.1. 224 No. 3 ..| Normalised 
Oil-hardened ar 
B.24 | Atlas ““3NCD” ..| B.S.1, 224 No. 4 ..| Oil-hardened ar 
B.27 |} Atlas “C” None 


Dies intended for stamping carbon steels can be made 
from Atlas “‘ A,” which should not, however, be used for 
dies having very deep impressions or for very heavy 
stamping dies. A steel of similar hardness but increased 
toughness, brought about by lowering the carbon content 
and substituting an oil-quenching treatment for nor- 
malising, is Atlas ** B.”’ For working tough alloy steels, 
B 21 and B 23 are recommended by the firm. The choice 
between them will depend upon the exact nature of the 
block and the impression which is to be sunk in it. 

B 24 is a steel of similar hardness to B 23, but possess- 
ing increased toughness, due to the combination of low 
carbon and high alloy content. For die blocks which, 
owing to the complicated nature of the impression, might 
otherwise be weak, B24, with a similar hardness to 
B 23, but increased toughness, can be used. Finally, 
Atlas ‘‘C”’ is a steel specially developed to attain maxi- 
mum hardness combined with a high degree of toughness. 
It is recommended for die blocks submitted to severe 
stresses when stamping hard alloy steels. 








Thrustor Control for a Skip Hoist. 


Since the Thrustor was introduced by the British 
Thomson-Houston Company, several years ago, it has 
been used for the control of many kinds of equipments, 











Hoist 


THRUSTOR CONTROL FOR SKIP 


including brakes, clutches, valves, flue dampers, and 
hydraulic rolling mills. New applications are constantly 
being found, and the accompanying illustration shows a 
Thrustor fitted to the brake of a coke skip made by 





| Oil-hardened and tempered 





Essential analysis. 


Brineil = po ————— 
nent hardness. | Carbon. | Nickel. | Chro- | Molyb- 
} mium. denum. 
|Per cent. Per cent. |Per cent. |Per cent. 
; : 196/255 | 0-60 | | | 
id tempered 196/255 0-45 
.. «-| 196/255 0-60 1-25 
: | 229 max.) 0-55 1-25 0-65 
id tempered ..| 285 max. 
nd tempered ..| 241/285 0-35 


|e 230, | 0°80 
321/364 |About 14| About ?| About } 


guide rods, to which the equipment controlled is attached 
by means of a pin clevis connection, to return by gravity. 
The skip hoist mentioned works on a three-minute 
eycle, which means that it makes twenty trips an hour, 
and as the Thrustor actuates the brake twice during each 
cycle it operates forty times an hour. When filled with 
coke the total weight of the skip is 25 cwt., and the rate 
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EXCAVATOR 


of the 950-B may be given when it is known that it has 
actually eighty times the dipper capacity of this small 
shovel. In operation the new giant, with its 30 cubic 
yard dipper, lifts 40 to 45 tons of material at each cut or 
eyele. Its size is reflected in the fact that it can dump 
its load of dirt further and higher than any other shovel 
in the world has ever been able to dump. The machine 
has a new type of boom 105ft..long, a tubular dipper 
arm 64ft. long, a maximum dumping height of 70ft., a 
cutting radius of 115ft., and a dumping radius of 106ft. 
It can dump over 200ft. from where it digs. The entire 
digging cycle takes less than one minute, so that an out- 
put of 2000 to 3000 tons per hour can be obtained. The 
machine, which weighs about 1100 tons, is electrically 
driven, and is under the control of one man. The operator 
sits in his control cab at the height of a three-storey 
building. At his finger tips are the controls for thirty-two 
different electric motors used in the various operations 
of travelling, levelling, digging. slewing, and dumping. 
These motors range in size from } h.p. to one of 1000 h.p. 
Four independently motor-driven caterpillar-type trucks 
support the machine, one at each corner of the base. 
Each truck is approximately 10ft. wide by 20ft. long, the 
caterpillar tracks being 3ft. wide. The loads from the 
base are transmitted to the trucks through hydraulic 
jacks, which are independently operated to enable the 
machine to be levelled when digging. The two forward 
and the two rear caterpillar trucks are connected in pairs, 





and each pair may be steered independently to facilitate 








CATERPILLAR TRUCKS OF EXCAVATOR 


of raising this load is 80ft. per minute. Successful opera- 
tion of the equipment therefore depends to a great extent 
upon the reliability of Thrustor. The hoist will be driven 
by a 15 h.p. motor to be mounted in the space shown 
on the left-hand side of the illustration. 








A Mammoth Excavator. 


TRE excavator, known as a 950-B, illustrated, was 
made by the Bucyrus-Erie Company of South Milwaukee, 





U.S.A., which is associated with Ruston-Bucyrus, Ltd., 


travelling. We are informed by Ruston-Bucyrus, Ltd.. 
to whom we are indebted for the particulars given in this 
article, that open-pit mining companies have been watch- 
ing the development of these great excavators with 
interest, and that the economic value of an excavating 
machine as large as the 950—B has been definitely estab- 
lished. Its dipper capacity, its great working range, and 
high speed cycle, make possible open-pit mining of much 
coal in America. which formerly ‘could not be mined and 
marketed economically. The 950—B is also available as 
a dragline, and is fuily convertible for use with either type 
of front end equipment. 
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The British Industries Fair at Birmingham. 


No. 


ITI. 


(Continued from page 214, February 21st.) 


R. A. ListeR AND Co., Lrp. 


IHREE Lister petrol-driven auto-trucks and a 
Lister rail truck are shown on the stand of R. A. 
Lister and Co., Ltd., of Dursley, Gloucestershire. 
One is the firm’s standard fixed-platform truck, 
which in common with all Lister auto-trucks, incor- 
porates a special power and steering unit. This is a 
specially sprung unit, designed for use where surface 
conditions and speed necessitate exceptionally resilient 
springing combined with rigid, substantial construc- 
tion to withstand the jolts and jars inevitable over 
uneven tracks.. The engine is a J.A.P., of 500 ¢.c., fan- 
cooled unit, with a detachable head and enclosed valves. 
The gear-box is designed to give two speeds forward, 





It is supplied in two types, to use 
petrol or paraffin fuel. Lubrication is by splash, 
circulation being assured by centrifugal action. 
Cooling is by thermo-syphon and pump assisted 
by a large fan. The fuel is’ supplied by 
gravity from an 8-gallon overhead tank protected 
by a steel hood. Ignition is by high-tension 
magneto direct driven from the cam shaft. The 
clutch is of the multiple-disc type running in oil. 
The gears are of the constant-mesh selective type, 
giving three speeds forward and one reverse. They 
are heat-treated alloy steel forgings, all shafts being 
earried on ball or roller bearings. The front axle 
is heat-treated high-carbon steel, of the semi-floating 
type, supported on roller bearings with a four-pinion 


the stroke din. 























FIG. 23—PETROL - DRIVEN AUTO - TRUCK—LISTER 


| to 1 and 2 to 1, and one in reverse, 2-6 to 1, these 
ratios permitting speeds up to 15 m.p.h. Steering 
can be effected through 360 deg. right or left, giving 
remarkable manceuvrability. In order further to assist 
speedy transport over difficult roads, the truck is 
fitted with large rear wheels of 17}in. diameter, 
allowing ample ground clearance, while three helical 
springs to each wheel act as shock absorbers and 
provide a perfect suspension. The platform is of 
chequered steel, and is fitted with cleats to accom- 
modate end and side boards. A coupling is pro- 
vided which enables the truck to be used with trailers. 
Another exhibit is an elevating platform truck, 
which is shown fitted with a swivelling, tipping, body 
stillage. The stillage is similar to the standard stillage 
made by the firm, with the exception that it carries 
a swivelling-tipping body, which will discharge its 
load on either side or at the rear. The model shown 
has a capacity of 2tons. The ordinary type of stillage, 
of course, can be used with this truck. The advan- 
tages of the stillage system, from the time-saving 
point of view alone, are clear. While the truck is 
transporting loaded stillages, others can be loaded or 
unloaded. Power for the lifting gear is provided 
by a hydraulic pump and ram. The platform has a 
din. lift and a full load can be raised in fifteen to 
twenty seconds, with only fifteen double strokes of 
25 Ib. pressure. This truck, we may add, is available 
in seven platform widths, from 20in. to 40in. 

Another model shown is an _ auto-truck—see 
Fig. 23—-which is similar to that mentioned above, 
and also is shown with a swivelling, tipping, body 
stillage. in this case of 1 ton capacity. The plat- 
form has a 5in. lift-and can be raised with the same 
speed and ease as the previous model. Should a 
sprung rear axle be desired, the maximum platform 
lift is reduced to 3}in. Six platform widths are avail- 
able, from 22in. to 42in. A still further exhibit is 
the Lister rail truck, designed for use with narrow 
gauge tracks of 16in. to 42in., and to facilitate the 
transportation of materials or goods in clay pits, 
quarries, excavations, and on farms, building sites, 
&c., and wherever it is impracticable to use surface- 
drawn vehicles. It is built to handle loads from half 
to 20 or 30 tons. In this truck a 980 c.c. J.A.P. twin 
engine is employed. A gear-box is fitted, giving two 
speeds, either forward or reverse, of 3 and 6 m.p.h. 
Centre buffers and couplings are fitted. With an 
engine speed of 1750 r.p.m., this truck is designed to 
haul 30 tons at 3 m.p.h. when on level ground. 


E. BoyDELL AND Co., Lip. 


The firm of E. Boydell and Co., Ltd., of Old Trafford, 
Manchester, is exhibiting the Muir Hill dumper, 
and the Muir Hill loading. shovel, both of which are 
illustrated in Fig. 24. The dumper has an engine 
of four cylinders, cast en bloc; the bore is 44in., 





differential, and driven by 17 to 1 worm and wheel. 
The rear axle is drop forged heat-treated steel. 
The steering is by hardened steel worm and sector 
operating ‘on the rear wheels. Two independently 
operated brakes are fitted, the foot brake of the 
multiple-plate type, operating on the transmission 
idler gear, the hand brake, of the internal expanding 
type, Ferodo lined, operating on 16in. diameter 
drums on the driving wheels. Cast disc-type wheels 
shod with special super low-pressure pneumatic 
tires (drivers, 11-25 for 24in.; steerers, 6-00 for 
19in.) enable the dumper to operate on either soft 
ground or hard road with equal facility. Heavy 
cleated steel tread wheels, or solid rubber-tired 


tional fitting is the ‘* kick out ”’ plate, a plate similar 
to a false bottom in the body, which can be released 
and remove all the contents without the necessity 
for hand scraping. 

The Muir Hill loading shovel is built on similar 
lines. It is constructed on a cantilever principle 
claimed to improve the balance of the machine. 
With the addition of a simple cutting blade attach- 
ment to the bucket, the machine has been used 
successfully to strip overburden. The design has 
been carried out on an assumed rate of loading of 
45 tons per hour. 


THe British OxyGEN Company, Lrp. 


The exhibit arranged by the British Oxygen Com- 
pany, Ltd., of Victoria Station House, Westminster, 
London, 8.W.1, is designed to draw attention to the 
advances which have recently been made in the 











FiG. 25—RESURFACING RAILWAY POINTS 
—BRITISH OXYGEN 


technique developed by the firm of building up and 
resurfacing worn parts by depositing metal by means 
of the oxy-acetylene blow pipe. Not only cau such 
treatment be applied to worn parts, but it may also, 
it is pointed out, be used during the course of manu- 
facture in order to prevent wear. Various patterns 
of blow pipes are on view, and a selection of rods and 
fluxes. These include the ‘: Alda” and “ Stellite ” 
steel rods, which give deposited metal having high 
wear-resisting properties. The ‘“ Alda” rod contains 
chromium and manganese, and the metal is applied 
with a sweating action, in which case the deposited 
metal tends to improve under frictional wear. 
Fig. 25 shows the resurfacing of railway points, and 
similarly successful results have been obtained in the 
attachment of traction and signal bonds. There is 








a wide selection of oxy-acetylene hand cutting 








Fic. 24—Muir HILL 


wheels, are available if required for special purposes. 
The frame is built of rolled steel: channel and secured 
to the engine frame at three points.;..The body is of 
2 cubic yards capacity, made of heavy steel plate, 
electrically welded and reinforced by ‘structural 
sections. It is of the gravity tipping type, and returns 
to the loading position automatically. The tipping 
angle is adjustable up to 90 deg. with the ground. 
Centre point suspension is adopted for the rear axle, 
which provides great flexibility. The body catches 
are controlled by a foot pedal which gives an instant- 
aneous tip. Heavily spring-loaded chains check the 
tipping action and “‘ throw ” the load out. An addi- 





LOADING SHOVEL AND DUMPER—BOYDELL 


machines, also oxy-coal gas and air acetylene equip- 
ment for lead burning, brazing, &c., while various 
patterns of oxygen cutting machines are on view. Onc 
group of exhibits draws attention to the use of oxy- 
acetylene welding in the brewing, chemical, and food- 
preparing industries, and examples of welds made with 
non-ferrous metals, such as copper, aluminium, 
bronze, stainless steels, and monel metal, are shown. 
In connection with this section, particulars are given 
of large vacuum stills and welded tanks, recently con- 
structed by G. J. Worssam and Son, Ltd., of London, 
in which copper plates of fin. up to jin. thickness are 
employed. A further section of the stand shows the 
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process of metal spraying by means of the spraying 
piston, while another section is devoted to the 
demonstration of portable acetylene lighting equip- 
ment for contractors’ or railway use. 


JamMES HOWDEN AnD Co. (LaAnp), Lrp. 


The exhibit arranged by James Howden and Co. 
(Land), Ltd., of Glasgow and London, is designed 

















FiG. 26—RELIEF VALVE—HOWDEN) 


to show typical productions of the firm’s valve and 
furnace departments. From the valve section we 
have chosen for illustration a full-lift relief valve and 
a relay operated reducing valve. The relief valve is 
of the latest Howden-Turnbull pattern, and is shown 

















FiG. 27—MULTI-JET BURNER FOR PULVERISED 
FUEL—HOWDEN 


in Fig. 26, while a section through it is reproduced 
to the right of Fig. 28. As the drawing indicates, it 
consists of an angle or globe type of chest enclosing 
a ported valve which moves in a vertical cylinder. 


through link gear give the equivalent of deadweight 
loading. When in the closed position the valve A 
rests on the seat B, as shown. Through a connection 
C, the bottom end F is subjected to the pressure in the 
steam main. When the setting pressure is reached, 
this upward force overcomes the spring load and the 
valve rises, uncovering inlet ports D and outlet ports 
E. Steam then passes through the valve and into the 
escape chamber G, which moves with the valve. From 
this chamber there are two opposed outlets through 
which the steam is discharged to the outlet of the 
chest. The relay-operated reducing valve, which is 
shown in section to the left of Fig. 28, is also of 
Howden-Turnbull design, and it comprises two moving 
parts, the main valve A and the relay valve B. 
When not in operation, the main valve rests on its 
seat C and the relay valve on its seat D, as shown in 
Fig. 28. When steam enters the valve the pressure 
on the bottom end E of the main valve causes it to 


L.P. main below the predetermined limit causes com- 
plete closure of the relay valve, which enables the 
pressure on bottom end E to start an upward opening 
movement on the main valve, restoring the pressure 
in the L.P. main to normal. 

A working exhibit on the furnace section of the 
stand is a thermo-statically controlled oil-fired semi- 
muffle heat treatment furnace for case-hardening and 
annealing, with oil firing on the Howden-Burdon 
principle. The Brackelsberg rotary furnace is shown 
by a model, and views of the latest form of 5-ton 
tipping furnace are reproduced in Fig. 29 herewith. 
During the past year this type of furnace has, we 
understand, found wide application, both in this 
country and in America, for the production of high- 
quality grey iron, malleable iron, steel and alloy 
irons. Typical castings are on view on the stand. 
A new feature of the latest design is a reversible 
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furnace barrel, which greatly increases the life of the 
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move upwards uncovering inlet ports F and outlet 
ports G, at H and J respectively. The steam then 
passes through the unit. The main spring K, which 
forces the relay valve down, is opposed by the up- 
thrust of steam from the L.P. main on diaphragm L. 
If the pressure in this main exceeds a predetermined 
limit, the force of the spring K is overcome and the 
relay valve opens allowing sufficient steam from the 
H.P. main down the annular space M into chamber P 
to start a downward closing movement of the main 
valve. This action continues until the diminished 
steam supply brings the L.P. main pressure back to 
normal. The spring K then forces the relay valve 
down again. The clearance between the main valve 
head and the cylinder is such that there is always a 
leakage from the chamber P down past the valve 
head rings. With a constant L.P. demand, there is 
therefore a weep of steam down through the relay 
valve, which compensates for this leakage and keeps 





Compensated springs acting on the valve head 






Connect to Main 
Supply Pipe 


FIG. 28—RELAY-OPERATED REDUCING VALVE AND SECTION THROUGH 





the main valve in balance. A fall in pressure in the 
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RELIEF VALVE—HOWDEN 


furnace lining. The conical ends of the furnace 
barrel are now made the same shape, so that by 
turning the barrel end to end, the effect of a local 
thinning of the lining at one end is obviated, and the 
life of the whole lining appreciably lengthened. 
This reversible principle has now been standardised 
on all Brackelsberg furnaces. Typical lay-outs of 
furnace installations with waste heat recovery plants 
are shown on the stand, and there is an example of 
the new Howden multi-jet burner for pulverised fuel, 
which has been developed for special use with the 
Brackelsberg furnace in collaboration with H.M. 
Fuel Research Station at Greenwich. We illustrate 
this burner in Fig. 27 herewith. The multi-jet con- 
struction is clearly shown. The object of the new 
design is to ensure a more uniform distribution of 
secondary air over the cross section of the flame, 
thereby giving a very short and hot flame, with a 
more accurate control of melting operations. This 
special burner gives a wide choice of fuels and it 























FIG. 29—FiVE-'TON 


BRACKELSBERG ROTARY TILTING FURNACE—HOWDEN 
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permits the use of highly preheated air from 300 deg. 
to 600 deg. Cent. With it, anthracite, highly bitu- 
minous coal and brown coal have all, we learn, been 
successfully used, and have shown low maintenance 
costs. The smaller Brackelsberg furnaces are built 
in standard sizes of 1, 14, and 2 tons, while large 
furnaces of 5 tons and upwards are supplied. 


CRAIG AND DoNaLD, Ltp. 


The flanging and bending press illustrated in 
Fig. 30 is one of the range of presses exhibited by 
Craig and Donald, Ltd., of Johnstone, Scotland, one 
of the oldest firms in the business, who have been 
under the same family management since 1815. The 
machine is operated by multiple vee belt drive from 
an eiectric motor to the clutch and brake shaft which 
operates the crankshaft through gearing. The press 


is of the double crank type operating in a steel frame. | 

















FiG. 30—FLANGING AND BENDING PRESS—CRAIG 
AND DONALD 


The tools are fitted in slots formed on the base or on 
the slide, which enables them to be removed by 
sliding them out at the side of the press after the 
clamping screws of the slots have been slacked off. 
This construction saves time when tools have to be 


changed. Tools for a wide variety of bends and 
folds can be fitted and dies from 4ft. to 15ft. long 
can be used. The 75 by 8} press illustrated | 


exerts 75 tons pressure over a length of 8ft. 6in. 
Sizes from 50 tons to 500 tons are available in this 
model. 
clutch and brake being applied by air pressure. In 
addition, the slide is counterbalanced by an air 
dashpot, which keeps it fully floating at all points in 
the stroke. The clutch is immersed in an oil bath and 
the slide is fitted with mechanical lubrication to the 
guide faces. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE 

Company, Lrp. 

Specimens of paper-insulated lead-covered and 
armoured cables are among the exhibits of the Tele- 
graph Construction and Maintenance Company, Ltd., 


of 38, Old Broad-street, E.C.2. The range includes 
representative types and sizes made to British 


specifications for working pressures up to and includ- | 


ing 11 kV. Among the telephone cables is a broad- 


The press is pneumatically operated, the | 


frequency generator. A transformer designed at the 
Post Office Radio Engineering Station for frequencies 
up to 2 megacycles has a Rhometal core. Pyromic 
| and Calomic elements employed in industrial electric 
| furnaces and domestic electrical appliances and high- 
| resistance wire down to 0-00lin. in diameter con- 
stitute other exhibits. The nickel-chromium alloys 
| of which these wires are composed are said to be 
| highly resistant to atmospheric corrosion at high 
| temperatures and have very high electrical resistivity. 





MrEcHANICAL COAL STOKERS, LTD. 


Automatic stokers in capacities ranging from 5 lb. 
per hour up to 7501b. per hour are represented by 
the exhibits on the stand of Mechanical Coal Stokers, 
Ltd., Victoria House, Southampton-row, London, 
W.C.1. The exhibits include a boiler fired auto- 
matically to 50 lb. per square inch pressure by the 
smallest machine. The method of stoking used is the 
well-known ‘* Underfeed ” system with forced draught. 
The coal is fed from the hopper to the retort through a 
steel pipe or duct, by means of the screw conveyor. 
| It is fed to the fire upwards, which means that gases 
| which are distilled from the coal as it approaches the 
fire pass upwards through it and are consumed 
smokelessly. Compared with hand firing, this gives 
much greater efficiency. . The machine is driven by a 
small electric motor connected to the main driving 
shaft which operates the gears, and on the end of 
which is a balanced multi-blade fan. The gears are 
of a high-grade alloy steel, accurately machine cut, 
supported on ball bearings and so arranged in a 
specially designed cast iron case as to be provided 
with a continuous flood of lubrication to all working 
parts while in operation. This is accomplished 
without the use of pumps, the operation of which may 
become faulty, resulting in a lack of lubrication and 
a@ consequent rapid wear. The gear cases are made on 
the continuous gear drive type instead of following the 
common principle of employing pawls and ratchet 
wheels which give an intermittent motion and have 
been found not to be as dependable as those employ- 
ing the continuous gear drive principle. The electric 
motors used are suited for stoker application. They 
may be either single or three-phase on the industrial 
size stoker—that is, from 100 lb. to 750 lb. of feed 
per hour—but are single-phase only on the domestic 
sizes—that is, 75 lb. of feed per hour or smaller. The 
coal conveyor screw is made of a special mixture of 
east steel, the duct or tube being of mild steel. The 
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FIG. 31—AUTOMATIC STOKER—MECHANICAL COAL 


cast relay cable of low capacity high insulation and | 


negligible cross talk ; also a low loss concentric and 
screened pair cable, a moisture-proof telephone cable, 
and a fiexible moisture-proof air-spaced concentric 
cable suitable for operation at frequencies up to 
5 or more megacycles with an effective dielectric 
constant not greatly above 1. It can be supplied in 
long continuous lengths. 

Exhibits designed to demonstrate industrial appli- 
cations of special metals include relays with a 
Mumetal magnetic circuit giving increased sensitivity 
and rapid action and a standard precision current 
transformer approved by the National Physical 
Laboratory. 

The value of Mumetal for protecting cathode ray 
tubes from external magnetic interference is demon- 
strated by a cathode ray oscillograph equipment 
loaned by A. C. Cossor, Ltd. One tube belonging to 
the equipment is shielded by a Mumetal screen, 
while the other is unprotected, and a source of mag- 
netic interference is placed equidistant in relation to 
the two tubes. In one case the recording beam is 
almost stationary, while in the other case there is a 
fluctuation of several inches. Other types of Mumetal 
screens are employed for reducing magnetic inter- 
ference in radio receiving sets, television sets, and 
amplifiers. A Radiometal polarised relay designed 


by the G.E.C, and Siemens Railway Signal Company 
is claimed to show considerable advantages over the 
older type with iron cores, especially as regards 
rapidity of action with similar exciting current. 
There are various forms of Rhometal stampings, 
including a stator stamping 3 mils thick for a high- 


conveyor screw is fitted with a shear pin, so that if 
overloading should occur the pin will be shorn and the 
whole of the mechanism will go out of action until 
the pin can be replaced. This entirely eliminates any 
possible chance of damaging the machine. A very 
few minutes will suffice for the replacement of the 
shear pin. The coal hopper is constructed of heavy 
mild steel plates with a holding capacity of ten hours’ 
fuel supply. The retort or fire pot is heavily con- 
structed of cast iron and fitted with sectional remov- 
able tuyere blocks. The domestic size stokers are of 
the single speed type—that is, when running they 
deliver coal at a given rate which is not variable. 
The period of operation of the stoker is, of course, 
variable, as it-is controlled entirely by the thermo- 
stats. On the industrial size of stokers the gear-box 
is made with two speeds, the lower speed being about 
60 per cent. of the high speed. This lower feed rate 
has been found to be about right in average installa- 
tions to take care of the heating or power require- 
ments during the major portion of the time, which 
reserves the high speed for extremes or maximum 
conditions. 

The control system used consists of automatic 
controls worked by the medium to be heated; that 
is to say, in the case of steam generation, by the steam 
pressure, and in the case of a hot water system by 
the water temperature, &c. In addition, a flue stoker 
control is fitted, which is placed in the main flue of 
the boiler and controls the stoker according to the 
temperature of the flue gases. Thus, when minimum 
setting is given to the room.thermostats or other con- 








trols the fire will be kept in by the operation of the 
flue control when the temperature of the flue gases 
reaches a predetermined low limit, and thus danger of 
the fire going out is avoided. A typical exhibit 
is illustrated in Fig. 31. The thermostats used 
are the products of the Excelsior Gauge Company, 
Ltd., of Tyburn-road, Erdington, Birmingham. They 
are of the Bourdon tube type and are adjustable over 
a wide range. When set they operate at temperatures 
3 deg. above or below the setting. 


GEORGE COHEN, SONS AND Co., Lip. 


Besides the Warsop road breaker, a magneto- 
operated road breaker and drill, which was fully 
described in THE ENa@IngEER B.I.F. Supplement, 
May 25th, 1935, George Cohen, Sons and Co., Ltd., of 
Wood-lane, Shepherds Bush, London, W.12, are 
exhibiting the Pumpmobil centrifugal self-priming 
pump. The unit consists of a 4h.p. two-stroke air- 
cooled engine fitted with a fan and aluminium 
cowling at one end of the shaft and coupled at the 
other end to a self-priming centrifugal pump. The 
pump has a stainless steel shaft, a bronze impeller. 
and renewable bronze liners. The output is given as 
from 500 to 15,500 gallons per hour against a maxi- 
mum total head of 115ft ; 3in. diameter suction and 
delivery orifices are used and fire brigade standard 
2}in. fittings can be supplied. The machine is fitted 
on @ carrier stretcher as a unit and as its weight is 
given as 160 Ib., it can easily be handled by two men, 
It can also be attached to a two-wheeled trolley fitted 
with L6in. by 4in. pneumatic tires on ball-bearing 
wheels, or it can be bolted down as a permanent 
installation. Twenty feet of semi-embedded suction 
hose fitted with a flanged spigot and special foot 
valve and strainer and 20ft. of 3in. canvas delivery 
hose with an instantaneous coupling are supplied 


with the unit. 
(T'o be continued.) 








LAUNCHES AND TRIAL TRIPS. 


WaLeru MESHLAUK, motor vessel ; built by the Netherland 
Shipbuilding Company, Ltd., to the order of the Russian 
Mercantile Marine, Moscow; dimensions, 92m. by 14-90 m.; 
to carry timber. Diesel engine, single-acting, two-cycle type ; 
constructed by Maschinenfabriek Gebr. Stork and Co., N.V.., 
Hengelo; launch, October 26th; trial trip, February 10th 
and I Ith. 

Sarmnt ANTHONY, motor vessel; built by Henry Robb, Ltd.; 
to the order of Messrs. Pedder and Mylchreest, Bombay ; 
dimensions, 180ft. by 32ft. by 9ft. 9in.; to carry passengers and 
coastal trade. Diesel engines, two, 500 h.p. Atlas Polar type. 
A speed of 15 knots was attained on trial trip, February 18th. 


Simn14, single-screw motor vessel; built by Harland and 
Wolff, Ltd., to the order of the Anglo-Saxon Petroleum Com- 
pany, Ltd.; dimensions, 425ft. by 54ft. 3in. by 31ft.; to carry 
petroleum in bulk. Oil engines, six-cylinder, four-cycle type ; 
constructed by the builders ; launch, February 20th. 

NorTHERN RANGER, single-screw steamer ; built by Fleming 
and Ferguson, of Paisley, to the order of the Crown Agents for 
the Colonies for the Newfoundland Railway and Steamship 
Department ; dimensions, 220ft. by 36ft. by 22ft.; to carry 
passengers and cargo. Steam engines, triple-expansion; pressure, 
200 Ib. per square inch ; constructed by the builders ; launch, 
February 22nd. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Tue L.N.E.R. has placed a contract with the Birmingham 
Railway Carriage and Wagon Ccmpany, Ltd., Smethwick, for 
thirty-five specially constructed flat wagons for the conveyance 
of containers. - 

Tanoyes, Ltd., Birmingham, report, among other recent 
orders, the receipt of one for oil engine generating sets for 
Malaya, and one for an oil-engine-driven pumping plant for 
Brixham Urban District Council, Devon. 

Kryn AND Lany (1928), Ltd., have received orders for about 
100 complete sets of davits for vessels in course of construction 
by various shipbuilders. These davits are being built of ‘‘ K.L. 
Stronger Steel,” and owing to the use of this metal the Board 
of Trade and Lloyds have passed the davits for a working load 
25 per cent. greater than normal. 

Tue British THomson-Houston Company, Ltd., has 
received substantial orders for Mazda lamps from the City of 
Portsmouth (for street lighting), Scott’s Shipbuilding and 
Engineering Company, Ltd., Lochgelly Iron and Coal Company, 
EO Anchor Line (1935), Ltd., of Glasgow, and from 
Lianelly and District Electric Supply Company, Ltd., and the 
Borough of Aberystwyth. 

Tue Enoiish Execrric Company has received a contract 
from the Northern Ireland Road Transport Board for the 
supply of thirty-six single-deck bus bodies, each having seating 
accommodation for thirty-six passengers. The bodies will be 
mounted on ‘“ A.E.C.” “ Regent’ type chassis. The English 
Electric Company has also received a repeat order from the 
Burnley, Colne, and Nelson Joint Transport Committee for the 
supply of eight single-deck bus bodies. 








Tue InstrruTION or AUTOMOBILE ENGINEERS.—The Joint 
Meeting of the Engineering Societies organised by the Institu- 
tion of Automobile Engineers, in which nine societies are 
this year participating, will be held in the Hall of the Royal 
Geographical Society, Exhibition-road, South Kensington, 
8.W.7, on Tuesday, March 3rd, 1936, at 7 p.m., when a Sym- 
posium of papers on Railcars will be presented as follows : 
(i) “* Diesel 5 art for Rail Traction,” by Mr. H. D. Bush ; 
(ii) “* Mechanical Transmission for Diesel-engined Railcars,” 
by Major W. G. Wilson ; (iii) “ Railears: Chassis and Body- 
work,” by Mr. C. J. Hyde-Trutch; (iv) “ Railears: Their 
Effect on Public Transport and Railway Operation,” by Mr. 
J. 8. Tritton. The chair will be taken by Sir Andrew Wilson, 
and the detailed time-table for the meeting will be as follows :— 
Introduction of papers and commencement of discussion, 
7 p.m. to 8.15 p.m.; interval ; continuation of discussion and 
authors’ replies, 8.45 p.m. to 10.15 p.m. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 


Disturbing Market Factors. 


Some of the features which have developed 
lately in the iron and steel markets are causing concern. 
On the one hand producers are expressing anxiety at 
the scarcity of some raw materials, whilst the inclination 
of manufacturers to advance their prices has not unnatur- 
ally created alarm amongst the consuming trades. The 
scarcity of the kind of scrap chiefly in demand has been 
a feature of the market for some time, but in the absence 
of any reliable statistics it is difficult to gauge the position 
accurately. In normal times a scarcity of scrap and the 
resulting rise in prices in one market drew supplies from 
many parts of the world, but to-day there are restrictions 
in several countries upon the free movement of supplies, 
and the foreign iron and steel makers seem to be as nervous 
regarding the shortage as the British. In this country 
importations of scrap from the United States have acted 
as a check upon the movement of prices, although there 
has been an appreciable advance during the last few 
months. Pig iron producers also report a shortage of 
blast-furnace coke to which is due, they say, the delay 
in putting fresh furnaces into operation to relieve the 
stringency in the iron market. Since the beginning of 
the year the price of coke has risen by about Is. per ton 
on the North-East Coast, and to a similar extent in other 
districts, and has a tendency to continue to rise. Coal, 
also, is dearer as a result of the settlement of the wages 
dispute with the miners. It cagmot be denied, therefore, 
that there has been an increase in the cost of producing 
steel; but it is doubtful if the market was prepared for 
so sharp an advance as that which recently occurred in 
the price of billets when the quotation was raised by 
7s. 6d. Under the Federation arrangements the makers 
of small bars and strip are entitled to raise their prices 
3s. for each 2s. 6d. advance in the quotation for billets, 
so that the former materials jumped 9s. per ton. Other 
descriptions of bars such as bolt and fencing quality 
and ferro-concrete bars have been similarly advanced to 
£8 5s. and £8 Ys. respectively. These increases so reduced 
the accepted margin between steel bars and iron bars 
that no surprise was occasioned when the makers of 
the latter announced an upward movement of 10s. per 
ton. Contrary to expectations, no increase has been 
rade in the quotation for structural material, but the 
manufacturers are expressing dissatisfaction with current 
quotations. On the other hand, consumers fear that there 
is a danger of prices running away, and doubts are 
expressed whether the control exercised by the Federation 
will be strong enough to check the movement. Another 
disturbing element in the situation is that complaints 
are made by steel makers that delays in deliveries are 
occasioned by the shortage of railway wagons to transport 
material from the works to the consumer. ~ 


The Pig Iron Market. 


The situation in the pig iron market is still 
rather confused. New business in practically all depart- 
ments has been held up partly owing to uncertainty 
regarding current prices and because of the expectation 
that quotations will be raised. At the same time the 
position is complicated by a scarcity of foundry and basic. 
The producers of Cleveland iron are practically out of the 
market so far as new business is concerned and find it 
difficult to meet their commitments against current con- 
tracts. Expectations that another furnace would be put 
into operation upon foundry iron in this district have been 
disappointed, and it is now reported that it will be three 
weeks or a month before the furnace will be ready to 
start production. The makers are rationing their outputs 
amongst customers, but this does not allay the dissatis- 
faction felt by consumers at the difficulty in obtaining 
supplies. On the other hand, the recent rise in hematite 
quotations has made the producers of foundry iron dis- 
contented with their current selling rates. For some time 
they have felt that the situation has warranted an 
increase and the market thinks it probable that an upward 
movement will occur before long. It is suggested that the 
Federation is against an advance, and for the time being 
the makers have to be content with raising their quotations 
on business for delivery after the end of June. In the 
Midlands the position is much the same. The quotations 
which have ruled for some months have not been altered, 
although the market would not be surprised if an increase 
took place at any moment. The demand for foundry iron 
in Scotland is in excess of the available supplies and the 
producers are reluctant to accept new business. A feature 
common to all districts is the discontent felt by producers 
at the price position, and it is said that supplies are now 
likely to be placed freely on the market until the move- 
ment which makers and consumers believe is at hand is 
announced. This position also exists in the market for 
basic iron, in which short supplies from India have 
added to the difficulties. It is known that the manu- 
facturers are pressing for an increase in prices, and resent- 
ment is expressed that permission has not yet been given. 
It is pointed out that the delay tends to accentuate the 
shortage as makers are naturally inclined to hold back, 
until the new price position can be determined. No 
announcement has been made of an official recognition 
of the recent advance in the hematite quotations, but, 
practically all makers are now quoting the higher range. 
New business in this market has been quiet and most con- 
sumers have covered their requirements for a long time 
ahead. 


The North-East Coast and Yorkshire. 


The activity which has ruled at the steel works 
on this coast during the past month or two seems to be 
developing fresh strength ; whilst all the works have suffi- 
cient orders in hand to maintain the present rate of 
employment for many months. New business lately has 
been limited compared with the last two months of 1935, 


but this is due rather to the reluctance of sellers to take 
on fresh commitments than to a decline in consumers’ 
requirements. The steel makers continue to complain 
of the shortage of scrap and are not finding it easy to make 
good the scarcity by increased supplies of pig iron, since 
only restricted quantities of basic and hematite seem to be 
available. The demand for constructional steel is one of 
the strongest features of the market and deliveries are on a 
heavy scale. The expectation that prices will be advanced 
has been strengthened by the increase in the price of 
billets of 7s. 6d. per ton, and surprise is expressed that 
this has not been passed on in the prices of joists and 
sections. The authorities, however, are understood to be 
keeping a tight hold upon this branch of production. 
The quotation for steel bars, of course, was raised 9s., 
making the price £9 ls. d/d provinces. The quotations 
for iron bars have also been advanced 10s. for all 
descriptions. The home demand for black sheets has 
been maintained, but export business has been poor. 
Overseas markets, after taking good quantities of black 
sheets in the first few weeks of this year, have latterly 
shown less interest and with some important markets 
trading has been almost dead. Prices were advanced not 
long ago, and although the quotations for sheet bars has 
been raised 5s. to £5 15s., there seems little expectation 
that an attempt will be made to pass on this increase to 
the manufactured article. The position in the Yorkshire 
steel market continues to improve so far as the volume of 
available business is concerned, but the fact that some 
works are booked for a long time ahead and that others 
are experiencing a scarcity of some raw materials has held 
up a certain amount of business. An increase in the prices 
of basic billets has not checked the demand. Quotations 
for acid carbon billets remain unaltered, excepting that 
the price of £6 15s. ruling for rivet forgers’ quality has 
been abolished and the-quotations now range from £7 10s. 
(0-025 per cent. C) for re-rolling quality and £8 for 
forging, to £10 7s. 6d. (over 0-99 per cent. to 1-5 per cent. C) 
for re-rolling and £10 17s. 6d. for forging quality. The 
re-rollers in Sheffield are employed practically at capacity 
and the demand for nearly all the special steels appears to 
be increasing. 


The Midlands and South Wales. 


Satisfactory conditions rule in the iron and steel 
markets in the Midlands. Production is on a record scale, 
but new business is held in check to a certain extent by the 
difficulties of placing orders for reasonably near delivery 
at current rates. Specifications against contracts for 
structural steel have not been coming to hand in the 
volume noticeable at the end of last year, but this may be 
attributed to the effect of the bad weather upon outdoor 
work. The constructional engineering firms in the Mid- 
lands are well employed and it is believed that they have 
considerable work in hand which has not yet been reflected 
in orders to the steel works. There is also a large amount 
of work in prospect for this branch of the industry. The 
recent increase in the price of billets by 7s. 6d. has not 
greatly affected conditions, nor has it brought out any 
fresh supplies, since the producers are so well booked that 
they are not in a position to accept much new business. 
The market for small steel bars and strip is becoming 
difficult and delivery dates have been extended by several 
works. As a result of the rise in the price of billets the 
quotations for small bars and strip were raised to £9 Is. 
and £9 16s. respectively. This movement caused some 
surprise, since, although an increase was known to be 
imminent, the extent of the advance exceeded expecta- 
tions. Plates have not been affected by the price changes, 
but business has been rather quiet. As there was con- 
siderable buying only a few weeks ago, and many con- 
sumers covered their prospective requirements until the 
third or fourth quarters of the year, it is not surprising, 
however, that the volume of new business is restricted. In 
South Wales the iron and steel works are in a satisfactory 
position as regards the orders on their books. The tin- 
plate manufacturers also have improved their position and 
the latest returns show that they were operating at 
61-15 per cent. of the allotted capacity and that the sales 
were higher than the production. The producers of tin- 
plate and sheet bars are experiencing a strong demand 
and their quotations show an advancing tendency. The 
quotations for this material are now on the level of £5 10s. 
for prompt and £5 15s. to £6 for forward, according to 
period of delivery. The demand for structural steel shows 
no signs of declining and makers do not seem inclined to 
book far forward, as the majority have sold their output 
for some time ahead. 


Current Business. 


Tenders have been invited for the execution of 
works in connection with the reconstruction of Quetta. 
The whole of the works are to be completed within three 
years, and certain items within a shorter period. The 
London and North-Eastern Railway Company have 
placed further contracts for fittings and equipment, 
including orders for pressed steel wagon ends, and gal- 
vanised ventilator covers, with the Metropolitan Cammell 
Carriage and Wagon Company, Ltd., and train lighting 
dynamos with the Vickers Train Lighting Company, Ltd., 
and J. Stone and Co., Ltd. An order for a universal 
bending and flanging machine, capable of bending 36-ton 
tensile plates, 40ft. long and 2in. thick, has been placed 
with Hugh Smith and Co., Ltd., Glasgow, by Chantiers 
de la Loire. The Skinningrove Iron Company, Ltd., has 
decided to erect a new blast-furnace to replace an old unit 
recently dismantled. The contract has been placed with 
Ashmore, Benson, Pease and Co., Ltd., of Stockton-on- 
Tees. Bartram and Sons, Ltd., Sunderland, have booked 
an order for a vessel of 9300 tons d.w. An order for a 
cargo motor ship of 9200 tons d.w. has been placed with 








Barclay, Curle and Co., Ltd., Whiteinch. J. G. Kincaid 





Export quotations are 


and Co., Ltd., Greenock, will supply Diesel engines for two 
14,000 tons oil tankers, to be built by Swan, Hunter and 
Wigham Richardson, Ltd. The West Australian Govern- 
ment Railways Administration has placed an order with 
Sir W. G. Armstrong, Whitworth and Co. (Engineers), 
Ltd., Newcastle, for six 140-160 b.h.p., 3ft. 6in. gauge 
light railcars. Geo. Clark, Ltd., Sunderland, have decided 
to reopen their boiler shops as a result of securing orders 
for seven marine engines for ships to be built on Wearside. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Egyptian 
Ministry of Public Works, Mechanical and Electrical 
Department: Construction of cold rooms, refrigerating 
and ice-making plant (Cairo, March 18th) ; Tanzim Depart- 
ment: Supply of solder, bronze, lead, lead pipes and 
galvanised iron pipes (Cairo, March 31st). Indian Stores 
Department: Railway wheels and axles (New Delhi. 
March 10th); I.R. fittings for railway carriages (New 
Delhi, March 30th). South African Railways and Harbours 
Administration: One new steam locomotive fitted with 
steel fire-box (Johannesburg, March 23rd). City of Cape 
Town Electricity Department: Supply of 50 cast iron 
pole bases and 900 steel tubular electric light poles (South 
Africa; March 25th). Bloemfontein City Council : Boiler- 
house equipment, including two stoker fire boiler units 
complete with mechanical draught plant, dust extraction 
plants, ash handling plants, piping and valves and a steel- 
framed building (Bloemfontein, April 6th). 


Copper and Tin. 


Business in electrolytic copper has been more 
active than at any time this year, and prices have sharply 
responded to the greater interest shown by consumers. 
The market takes the view that values had been for a 
long time too cheap compared with other non-ferrous 
metals, and that the rise resulting as it did from steady 
buying from all the chief consuming countries was 
essentially a healthy movement. In America consumers 
bought freely at the official domestic price of 94¢. Some 
doubt was expressed as to the wisdom of increasing the 
price whilst it was above European parity, the more 
so as the quotation c.i.f. Europe showed a strong tendency 
to advance. American producers, however, have long 
desired to raise their prices and took the opportunity 
whilst the buying was in full swing. The demand from 
European countries, particularly from Central Europe, 
expanded, and the price advanced to about 9c., equivalent 
to £40 10s. American statistics. as had been anticipated. 
showed an increase in the world’s stocks of refined copper 
at the end of January of about 4600 tons to 489,900 tons. 
Of these stocks 232,800 tons were in the United States. 
The world’s production of refined copper in January 
totalled 131,400 tons, compared with 141,700 tons in 
December. Business in the London standard market 
has been active over the week, and there has been a fair 
amount of speculative buying. Apparently those operators 
who had sold as prices receded a week or two ago have 
re-entered the market, and a fair sized bull account has 
been built up. Most of this buying appears to have come 
from the Continent, and it is said that a good proportion 
is on account of French interests.... The chief feature 
in the tin market over the week has been the decision 
of the International Tin Committee to cut the quota from 
90 per cent. to 85 per cent. for the second quarter of this 
year. Although some dealers professed to anticipate a 
reduction, the market generally was surprised at the news, 
since the tightness in the position had been little relieved 
by the increase to 90 per cent. It is pointed out that the 
90 per cent. quota had only been in operation for three 
months, which would barely give the mines time to arrange 
for an increased output, and the Committee’s action im 
reducing it so quickly would be likely to have a disturbing 
effect upon the industry, since producers naturally looked 
forward to a period of steady conditions. 


Lead and Spelter. 


Although prices in the lead market have not 
maintained the firmness which characterised the position 
last week, the demand for the metal has improved con- 
siderably. On the other hand, there have been substantial 
arrivals and the producers have continued their policy 
of selling with some freedom. It is generally believed 
in the market that the improvement in the demand is 
to some extent the result of the policy of rearmament 
in this and other countries; but the general resumption 
of building operations following the better weather has 
also accounted in part for the expansion in industrial 
requirements. Relief has been afforded by the news that 
the strike of Australian seamen has been settled, and 
that a possible hold up of lead shipments from that 
country has been averted. In America the demand is 
reported to be rather quieter, and it is estimated that 
the deliveries during January totalled 38,000 short tons, 
or 4000 tons less than for December. The lull in this 
market, however, may be largely due to the fact that 
consumers have covered themselves for a long period 
ahead. ... The spelter market has shared in the improve- 
ment in most non-ferrous metal markets. Actually no 
change in the fundamental conditions of the market has 
taken place, and the upward movement has been largely 
based upon sentimental considerations. The industrial 
demand for spelter in all countries seems rather quiet, 
excepting in America, where it has been maintained at 
a high rate. An indication of the position there is given 
by the fact that the stocks have been reduced to the 
lowest level since January, 1930. Some importations of 
foreign spelter have reached this country and have gone 
into bonded warehouse. The supplies from Empire 
sources, however, have been normal. These have gone 
for the most part direct into consumption, but it is 





suggested that this month some Empire metal may be 
placed in warehouse. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : 


joists, 22s. 6d. ; 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E, Coast— £ 3. 6. £ s.)a. 
Hematite Mixed Nos. .. 316 6.. 3 2 0 
No. 1 Post pe fem | ees 3 3 6 

Cleveland— (D/d Teesside Area) 
No. 1 ar =~ 312 6.. 3.4 0 
No. 3 G.M. B.. S Oe <. 3 1 6 
No. 4 Forge a 8 3.0 6 
Basic (Less 5/- rales 310 0 _— 
MIpLaNDsS— 
Staffs — (Delivered to Black Country Station 
North Staffs. Foundry 315 0.. _ 
” » Forge ie eS. — 
Basic (Less 5/- rebate)... 315 0.. ~- 
Northampton— 
Foundry No. 3 312 6. —- 
Forge .. o-2h. _— 
Derbyshire— 
No. 3 Foundry 315 0. _— 
i eC Nee ae _ 
ScoTLanp— 
Hematite, f.o.t.furnaces 317 0. _ 
No. 1 Foundry, ditto .. 316 6. —_ 
No. 3 Foundry, ditto .. 314 0. —_— 
Basic, d/d (Less 5/-rebate) 310 0 .. _— 

N.W. Coast— 3.17 0d/d Glasgow 

Hematite Mixed Nos. .. 14 2 6 ,, Sheffield 
4 8 6 ,, Birmingham 


Home. 
Lancs.— £ s. d. 
Crown Bars 10° 2 6. 
Best Bars - 30°38: ©. 
8. Yorxs.— 
Crown Bars ..2..6.- 
Best Bars 10 12 6. 
Mmtanps— 
Crown Bars 912 6. 
Marked Bars (Staffs. ea 1210 0. 
No. 3 quality. . S$ 7 €. 
No. pee! 0 ots 900. 
ScoTLanp— 
Crown Bars 10 2 6. 
Best.. . 1012 6. 
N.E. Coast— 
Common Bars 1: 2. 
Best Bars ae) be 10 12 6. 
Double Best Bars a$i Br. @:. 
STEEL. 
LONDON AND THE SouTH— Home. 
£ s. d. 
Angles 810 0. 
Tees... 910 0. 
Joists S276’. 
Channels. . $15 0. 
Rounds, 3in. and up 916 0. 
é under 3in. > a. @« 
Flats, 5in. and under 9.8.6: 
Plates, Zin. (basis) 900. 
» fein. .. se . 
a din. .. 910 0. 
ra fein. .. 915 0. 
* ss he ll 
Norru-East Coast— £ 06:4 
Angles BS. FB; 
Tees.. Sos’. 
Joists 815 0. 
Channels. . 812 6 
Rounds, gin. and up 976. 
os under 3in. S23 @.. 
Plates, Zin. .. 815 0. 
f° gen 9009. 
” din. .. 7's @. 
a fein. .. 910 0. 
o tin. . S85. 2 i. 
Boiler Plates, ls 9; 6..0... 
MIDLANDS, AND LEEDS AND DistRICT— 
..*. &. 
Angles a, a me 
ee ae ee B, F. +@:. 
Joists 815 0. 
Channels. ‘ © $12 6. 
Rounds, Sin. and up e'd''-6 
pa under 3in. ee ok 
Flats, 5in. and under a ow 
Plates, jin. (basis) 817 6. 
9» fein. .. 5 9.12.6. 
pa tin. .. 0 7-- Gi 
x fein. .. i! ibe aes 
- gin. . aA » eo. 
Boiler Plates, jin. OSs Ss ia 
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STEEL (continued). 


Home. Export. 
Guascow anp Districtr— £s. d. or er 
Angles .. Pe a *7 10 0 
Tees.. .. 9: 3: B. 810 0 
Joists 8.15 0. *7 10 0 
Channels. . 812 6.. *7 15 0 
Rounds, 3in. pr up $5 3°@ *8 10 0 
fa under 3in. a re. 710 0 
Flats, 5in. and under 9 10 817 6 
Plates, jin. suns 815 0.. 715 0 
so rsa 900. 8 0 0 
* tin. .. 9560. 8 5 0 
» fin. .. 910 0. 810 0 
a tin. .. 96 0. 9 00 
Boiler Plates .. >, 2, _ 
Sourn Wates AREA-— £ s. d. £ s. d. 
Angles O29) Bi, *7 10 0 
Tees. . 9 6. *8 10 0 
Joists e166: 2 *7 10 0 
Channels. . <3 ..52 6.5. *7 15 0 
Rounds, 3in. and up i del Ee *8 10 0 
- under 3in. FM: we 710 0 
Flats, 5in. and under a ee 817 6 
Plates, in. (basis) SyEet 715 0 
a. a. ws . 2 es 8 0 0 
ie fin. .. S. 7 €., 8 5 0 
eT ct Eee 912 6. 810 0 
oi tin. .. 910 0.. 9 00 
TrRELAND— BELFAST. Rest or IRELAND. 
£ ae. d. 36. 2. 
Angles 2) a 815 0 
NNN a ctveru cis $A inary was Cts 915 0 
Joists 9 00. 9 2 6 
Channels. . S37 26 e 0.6 
Rounds, 3in. and up 9:12. -6)... 915 0 
‘os under 3in. of B38 9 4 6 
Plates, jin. (basis) v.¢ 0 % 9 2 6 
ina ee ee OS si 9 7 6 
os jin. .. 910 0. 912 6 
5 RL 915 0. 917 6 
ee 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. £ se. d. £s6.d 
10-G. to 13-G., f.o.r. 9 15>0@.. 9 00 
14-G. to 20-G., d/d wa ee ee 910 O 
21-G. to 24-G., d/d . ee ee. 915 0 
25-G. to 27-G., d/d nS: Sy oe ie 10 7 6 


The above home trade prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24 


Home. ss. d. 
4-ton lots and up .. - 1310 0 
2-ton to 4-ton lots «Beatie 
Under 2 tons wi - 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
£11 15s. Od., f.o.b. other markets. 
Scandinavia: £10 10s. Od. to £10 15s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 15s. Od. 


Billets. S «a. 
Basic (0-:33% to 0-41%C.)  ... 

» Medium (0-42% to0- 60% C.).. 
Hard (0-61% to 0-85% C.) 
(086% to 0-99% C.) 
(1%C.and up).. .. 


” ” 


oemos 
= 
— 


” ” 


Soft (up to 0-25% C.), 500 tons and up 5 17 6 
100 to 250tons 6 5 0 
Rails, Heavy, 500-ton lots, f.o.t. - 810 0 
» Light, f.o.t... ws oF I0° 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per Ib. 
: Per Ton. Per Unit. 
Ferro Chrome,4p.c.to6p.c.carbon £21 15 0 i/- 
” ” 6 p.c. to 8 p.c. oe £21.0 0 T/- 
‘ ” 8p.c.tol0pc. .. £21 0 0 7/- 
as ‘ Specially Refined .. 
* Max. 2 p.c. carbon £33 10 0 taij- 
” 9 » 1 p.c. carbon £36 5 0 11/- 
” ” » 0-50p.c.carbon £37 5 0 12/~- 
»» carbon free .. 9$d.perlb. 
Metallic Giooinge. 2/5 per lb. 


£10 15 0 home 


Ferro Manganese (loose), 76 | pc... 
£12 15 Oscale 5/-p.u. 


Silicon, 45 p.c. to 50 p.c. 


a » T5p.c. £17 17 6 scale 6/- p.u. 
>» Vanadium 12/8 per Ib. 
» Molybdenum , 4/6 per Ib. 
Titanium (carbon free) 9d. per Ib. 
Niokel (per ton) -» £200 to £205 
Cobalt. ..co oc 2 cc: -s+ es, -S/3 per ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, February 26th. 


CorPER— 

Cash .. £35 15 Oto £35 17 6 
Three months .. £36 2 6to £36 3 9 
Electrolytic £40 0 Oto £40 10 0 
Best Selected Ingots, d/d Bir- 

BMG ne cd ne £40 5 O 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 103d. 10}d. 

»  Brazed (basis) 10$d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 113d. 

Trx— 

Cash.. .. r - £209 15 Oto £210 0 0 
Three months .. . £201 10 Oto £201 15 0 

Leap : as, eo Sie Bt Ole te 

SPELTER : ve £15 15 Oto £16 0 0 

Aluminium Ingots (British) .. £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unsereened 16/- to 16/6 
een tee a a era ree 20/- to 21/- 
Splints “ea 21/- to 22;- 

AYRSHIRE— 

(f.0.b. Ports)—Steam 15/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . ° 15/- 
Unscreened Sesiention 15/- to 15/6 

Lora1ans— 

(f.0.b. Leith)—Hartley Prime 15/9 to 16/- 
Secondary Steam .. oe 14/9 to 15/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.8.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 17/6 

NoRTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/6 to 16/- 
»  Second.. 14/6 to 15/- 
» Best Small .. 11/6 

Unscreened 13/6 to 15/- 

DurHAmM— 

Best Gas. . 14/8 to 15/- 
Foundry Coke 20/- to 23/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 25/-to29/- -- 
South Yorkshire Best .. . 23/-to 25/- — 
South Yorkshire Seconds .. 20/—to 21/- — 
Rough Slacks 11/—to 12/- — 
Nutty Slecks 10/—to 11/- ~- 
CaRDIFF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds 19/- to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Bunker Smalls 12/6 to 13/6 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts ° 22/— to 27/6 
Foundry Coke 27/- to 40/- 
Furnace Coke 19/— to 22/6 
Patent Fuel 21/- 

SwaNsEA— 

Anthracite Coals : 
Best Large ‘ a 36/- to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts 40/— to 48/6 
Beans 25/- to 35/- 
Peas esnnnite 19/- to 23/- 
Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Yarge Ordinary... s+ ee, os 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Per Gallon. 
3}d. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 en. eae ee we 
Diesel Oi} Sry aatine tea mn 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Quota Difficulties. 


Some shipbuilders complain that they have 
failed to secure foreign orders for small war vessels because 
it was found impossible to offer inducements to the 
countries concerned by increasing import quotas. This is 
one example of the difficulties encountered in negotiating 
business under a’rigid quota system, for there is hardly 
any foreign State which is able or willing to place orders 
abroad except under conditions that will allow of at 
least a part of the purchase value being paid in national 
products. It is a kind of reciprocity that can only be 
accepted by countries capable of absorbing products 
offered in exchange for manufactured goods. With such 
countries the system has of late been extending. In 
France quotas are fixed in accordance with the demands 
of particular industries which look closely to their own 
interests without regard to the general welfare, and it 
is now seen that too many important industries are 
sacrificed to the protection of classes of producers who 
do not occupy so necessary a place in the national economy. 
In one case, a foreign State was willing to place orders 
with foreign shipbuilders on condition that it obtained an 
increased quota for coal imports into this country. It 
is deing the same thing with other Continental countries, 
but the French quota system is not sufficiently flexible 
for such operations, and manufacturers, who complain 
that they are unable to obtain foreign orders, object to 
an excessive restriction of coal imports which they regard 
as a serious obstacle to foreign trade. 


Ocean Air Services. 


Until suitable arrangements are made to ensure 
the safety of passengers in case of accident on the South 
Atlantic air route, it is not likely that plans for passenger 
traffic will be pushed forward with haste. Confidence in 
the safety of seaplanes appeared to be justified by the 
regularity and freedom from serious accidents with which 
the mail services had been carried on, and preparations 
were being made for the transport of passengers by the 
construction of new machines, the first of which were the 
** Ville-de-Buenos-Ayres’”’ and the “ Ville-de-Janeiro.” 
The latter machine completed its return flight satisfac- 
torily, but the ‘‘ Ville-de-Buenos-Ayres”’ disappeared while 
on its way from Brazil to Dakar. The catastrophe 
weakened confidence, and was accentuated by the 
impossibility of ascertaining its cause. Unless the exact 
cause is known there is always a feeling of uncertainty 
as to whether it will not be repeated. Other large passenger 
carrying machines have been built or are under con- 
struction, but the service will hardly attract passengers 
unless they are sure of being promptly located and rescued 
in the event of a machine being foreed down on the sea. 
In the present stage of ocean air travel the bases from which 
fast boats operate are too far removed from possible 
scenes of disaster, and for the South Atlantic route 
practical means must be found to reduce the range of 
rescue operations to within practical limits. It was hoped 
that the air liner ‘“ Lieutenant-de-Vaisseau-Paris ’’ would 
have marked a new stage in seaworthy aircraft construc- 
tion that would have dispensed with such elaborate pre- 
cautions. The wreckage of that giant seaplane has now 
been returned to this country and is being examined with 
a view, to its possible reconstruction. 


Electrical Production. 

While there is no prospect of new hydro-electric 
schemes being put in hand until the economic situation 
becomes more favourable than it is now, the electrical 
production continues to increase with the completion of 
installations in the Massif Central and the Dordogne. 
During 1935 the new plants had a capacity of 300,000 kVA, | 
which brought the total up to something like 10,400,000 | 
kVA. For the first time hydro-electric production 
exceeded production by steam, which amounted to 
7500 million kWh, while the hydraulic installations 
supplied 7900 million kWh. The combined total was 
the highest reached in any year. Nevertheless, the 
situation of electricity companies is not satisfactory, 
for the reason that the industrial consumption has declined 
heavily, and the 10 per cent. reduction in price imposed 
by the national emergency decree has had a notable 
effect upon the financial results obtained by electricity 
producers and distributors. There is a continued rapid 
increase in domestic consumption, but the rural supply | 
has always been unprofitable on account of State efforts 
to favour rural consumers who can only be induced to 
use electricity by the offer of specially low rates. Railway 
electrification provides an increasing consumption which 
is offset partly by the suppression of tramways. Elec- 
trical production is largely in excess of present needs, but 
it is regarded as fairly certain that an economic revival 
will absorb all the energy produced by existing plants and 
that further activity in hydro-electric construction will 
necessarily ensue. 


Suction Gas Railcars. 


The potentialities of home-produced substitutes 
for petrol have been investigated with sufficient thorough- 
ness to reveal their limitations in normal times on account 
of cost, although in cases of emergency the use of such 
substitutes would extend in a surprising manner. For 
the moment, charcoal suction gas is the only fuel that can 
compete economically with imported oils for internal 
combustion engines. Its small cost encourages the use of 
charcoal in circumstances where it is readily available, 
and improvements to plants continue to be made with a 
view to eliminating their drawbacks. For many years 
one of the oldest motor car firms has been building lorries 
with suction gas equipment, and last week official tests 
were made between Paris and Chartres with a railcar 
fitted with this suction gas plant and a twelve-cylinder 
sleeve-valve engine of 210h.p. Carrying eighty passengers, 
the car had a consumption of 75 kilos. of charcoal per 
100 kiloms., and the cost of running that distance was 
22-5f., or approximately 6s. In other words, the fuel 


eost for the entire journey was ]4c. per h.p.hr., as com- 
pared with 52c. for petrol. The maximum speed attained 


| phase windings are short circuited through one or more resist- 


British Patent Specifications. 


When an i te ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
le. each. 

The date first given ts the date of application ; the second date, 
ut the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 

441,512. November 26th, 1934.—ImPpROVEMENTS TO FUEL 

Suppty Systems oF INTERNAL CoMBUSTION ENGINES 

oF THE Sotip Fue. Insection Compression IGNITION 

Tyre, Sulzer Fréres Société Anonyme, of Winterthur, 
Switzerland. 

This invention relates to internal combustion engines of the 
solid fuel injection compression ignition type, wherein the fuel 
is heated prior to its injection into the working chember of the 
engine. An internal combustion engine, according to the 
invention, is furnished with preheating apparatus supplied with 
heat from the exhaust gases flowing from the engine, through 
which preheating apparatus the liquid fuel passes on its 
way to the fuel injection pump under pressure applied by 
a@ pump or other medium, so that during preheating the 
fuel is subjected to a pressure which is not less than the 
evaporation pressure at the preheating temperature of the most 
volatile ingredient in the fuel, the rate of flow of the fuel through 
the preheating apparatus while fuel is being supplied therefrcm 
to the fuel injection pump being approximately equal to the 
rate at which fuel is delivered by the fuel injection pump. The 
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degree of preheating of the fuel will thus remain substantially 
constant at all loads on the engine. The mechanism provides 
a fuel supply maintained under air pressure—air from the 
starting system being brought in at E—which is pumped to 
the injection pump of the engine through alternatively one, 
two, or three heating elements B located in the exhaust system, 
heating of the fuel tank itself being provided by water taken 
from the cylinder cooling system of the engine, vid the cock C. 
The arrangement also provides for jacketing the injection pump 
of the engine D with some of the preheated oil and for an 
alternative fuel supply system to provide light fuel for starting 
purposes from the tank A. The fuel is supplied to the pressure 
tank by the pump F and maintained in circulation by the 
pump H, alternative paths through the heaters being arranged 
by the cocks K. Until the correct temperature is reached, 
the fuel may be by-passed by the cocks L, either through the 
injection pump jacket or not, as desired. When one or more | 
of the heater units are not required, they may be emptied of oil | 
by an air “ blow-down ” drawn from the starting air supply 
through the pipe M, the cocks N being arranged to provide air | 
to the correct heaters.—January 21st, 1936. 


DYNAMOS AND MOTORS. 


441,717. September 22nd, 1934.—MerTHops or DtRect- 
CURRENT BRAKING FOR THREE-PHASE Motors, The British 
Thomson-Houston Company, Ltd., of Crown House, 
Aldwych, London, W.C.2. 

Systems of connections are known for braking a three-phase 

motor by direct current, in which a rectifier in series with a 

resistance is permanently connected between a supply lead and 

its connection to a stator phase winding and is shunted by the 
closing of a switch in the normal running connections. Accord- 
ing to the invention, when braking, two or more of the primary 
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ances, and a rectified current is fed to the terminals and the 
short-circuited windings, preferably through a choke coil, the 
rectified current being obtajned through a rectifier of the static 
contact type. For braking ‘the three primary phases A, B, and 
C of the motor are disconnected from the supply and short 
circuited through the resistances D H F, so that the voltages 
produced in the stator winding by the residual field of the rotor 
can generate short-circuit currents in these windings, which 
rapidly cause the rotor field to die away. The rectifier K 
connected to the network through a transformer, only needs to 
be dimensioned for the small braking voltage, and is not liable 








is said to have been 68 miles an hour. 





to be damaged.—_January 24th, 1936. 


TRANSMISSION OF POWER. 
441,480. July 16th, 1934.—-Drarr Covptincs with PowzR 
TRANSMISSION MEaNs, John Fowler and Co. (Leeds), 


Ltd., of Steam Plough and Locomotive Works, Leeds, 
Yorkshire, and Norman Choate Storey, of 13, Leathley- 
road, Hunslet, Leeds, Yorkshire. 

The invention consists in a draft coupling associated with 
power transmission means between a drawing vehicle and a 
drawn vehicle, combining a hinging member and a swivelling 
member held in relation to each other by interengaging teeth 
and link connections. The illustration shows a plan view partly 
in section of the draft coupling with power transmission 
means, the rear part of the tractor and the front portion of 
the drawn machine being shown in chain lines. A repre- 
sents the outline of the rear part of a conventional tractor 
having a splined power take-off B. C represents the outline 
of the forward end of a drawn machine having a splined shaft 
D, adapted to be driven by the tractor’s motor power through 
a connection for driving machinery carried by the drawn 
machine. Extending from the rear of the tractor are two arms, 
the rear ends of which are provided with jaws respectively to 
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receive a gimbal ring E which is secured thereto by horizontal 
hinge pins to permit a vertical hinging movement. Pivotally 
secured on the upper and lower sides of the ring E by vertical 
pins are links F, H, the other ends of the links being pivotally 
connected by vertical pins to a draft connection. The upper 
and lower sides of the ring E are formed or provided with teeth 
K, L respectively, the teeth being arranged in an arc of a 
circle concentric with the axis of the vertical link pins and 
engage similar teeth M, formed or provided on the draft 
eonnection, the teeth M, being arranged in an arc of a circle 
coneentric with the axis of the vertical link pins of the draft 
connection. By this arrangement the total horizontal swinging 
movement is equally divided between the two universal joints 
of the power transmission. The draft connection has a tubular 
rearward extension mounted in horizontal bearings of the 
drawn machine, and held against longitudinal movement by 
a collar engaging in a groove in the tubular member and imping- 
ing on a bearing, but permitted to rotate in its bearings, thereby 
permitting a torsional movement between the tractor A and the 
drawn machine C.—January 16th, 1936. 


PUMPING AND BLOWING MACHINERY. 


441,497. July 20th, 1934.—MeEcuanicaL Power TRANSMITTING 
Devices For Use witH Pumps, Joseph Coblentz Groff, of 
111, North Fourth-street, Allentown, Pennsylvania, 
U.S.A., and Oliver Walter Johnson, of 62, East Market- 
street, Bethlehem, Pennsylvania, U.S.A. 

The invention relates to mechanical power transmitting 
devices for use with pumps for 
receiving drive from a rotating 
prime mover and transforming 
it into back-and-forth driving 
movements to be imparted to 
the reciprocating driving’ mem- 
bers of the pump. For any given 
fixed speed of rotation of the 
prime mover drive, there may 
be effected adjustable variation 
in the stroke of the back-and- 
forth movement imparted to 
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a driven member, ranging from 
zero movement to some desired 
and predetermined maximum 
amplitude of movement. In the 
illustration the link A corre- 
sponds to the pump connecting- 
rod. It is connected by a pin B 
to another link operated by the 
erank C, which, in turn, is driven 
through gearing by the prime 
mover The pin B carries 
rollers which travel along an 
adjustable guide plate E, which 
has the form of an are of the 
circle drawn with radius equal 
to the length of the link A. 
The guide plate E is adjustable 
as to angle by hydraulic or 
similar means so that the centre 
of the circle along which pin B 
travels varies from coincidence 
with the gudgeon pin F, in which 
ease the link A merely rocks about the gudgeon pin, to such a 
position as will give gudgeon pin F maximum vertical dis- 
placement, say, point H. The tilt of the guide plate provides the 
variation of stroke.—January 20th, 1936. 









LIGHTING AND HEATING. 


441,000. August 18th, 1934.—Vapour Exectric DiscHARGE 
Devices, The British Thomson-Houston Company, Ltd., 

of Crown House, Aldwych, London, W.C.2. 
The device shown is adapted for use as a glow discharge lamp, 


| and comprises a tubular glass envelope with electrodes A axially 


arranged in its opposite ends, and supported by current lead 
wires. The electrodes A are of the discharge heated type, com- 
prising tubular nickel bases externally coated with electron- 
emissive material, such as barium oxide. The envelope contains 
a charge of the working substance, such as sodium or other 


N°4 41,000 





pans 
a! 











alkali metal, and may also contain a small amount of 
easily ionised gas like neon, argon, &c. The device may be 
operated with such usual sodium lamp accessories as an enclos- 
ing vacuum jacket to conserve heat; a ballast to control the 
current rise as the device heats up after starting; a com- 
pensating resistance, reactor, or transformer, to allow the 
device to be used on ordinary A.C. lighting circuits of 110-120 
volts. Preferably, each lead is provided with heat-radiating 
means between its electrode A and the tube, as by coiling the 
lead wire at B.— January 9th, 1936. 
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MISCELLANEOUS. 


441,095. September 14th, 1934.—GritEp TuBEs For HEart- 
Excuance Apparatus, H. and T. Danks (Netherton), 
Ltd., of Crown Boiler Works, Halesowen-road, Netherton, 
Dudley, and Robert Gower Reid, of the same address. 

The tube intended to be fitted with gills has a plain outside 
surface. The gills are tapped on the inside at A, and the bore 
measured to the crest of the threads is such that the gills will 
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just slip on the tube. After assembly of the required number 
of gills on the tube, the latter is expanded by drawing a mandrel 
through it. The result is a very intimate contact between 
tube and gill, ensuring good transfer of heat and great mecha- 
nical strength. Instead of drawing a mandrel through the 
tube, the latter could be expanded by rolling a mandrel inside 
it or by using hydraulic pressure, although the method described 

is preferable.—January 13th, 1936. 

441,751. June 12th, 1935.—-Cuoxe Cos, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C.2. 

A choke coil with variable inductance is described in this 
specification. The core element A is of oval section, and is 
rotatable with the shaft. It is enclosed in the middle of an iron 
body and rotates between the limbs C, carrying the windings B. 
The rotation is effected, for example, by a worm gear through 
90 deg. For the purpose of varying the air gap, the part C 
may be shifted between the yokes along the surfaces shown 
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dotted. After adjustment of the desired air gap the parts are 
pressed together by suitable tightening devices, and thereby 
secured from further shifting. The arrangement allows the 
inductance, and thus the current taken up by the choke coil, 
to be changed within certain limits during working, without 
any switching process, the iron saturation remaining constant. 

This is particularly important for the working of earthing choke 

coils, for which it is desirable to work as far as possible in the 

neighbourhood of the bend of the magnetisation curve.— 

January 24th, 1936. 

441,817. July 5th, 1935.—Macnetron TUBE ARRANGEMENTS, 
Telefunken Gesellschaft fur drahtlose Telegraphie m.b.H., 
of 12/13, Hallesches Ufer, Berlin, Germany. 

The object of this invention is to reduce the air gap in a 
magnetron tube arrangement to a very small amount. A is the 
evacuated envelope of a magnetron tube, having the usual 
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rectilinear filament B and two approximately semi-cylindrical 
anode members C and D, arranged concentrically with respect 
to the filament, which is held under tension and is electrically 
connected at its ends to two contact pieces E and F on the 
outside of the envelope. The leads G and H for the two anode 
members extend perpendicularly to the plane of the drawing, 








The necessary magnetic field is produced by an electro-magnet. 
with an approximately U-shaped iron core, subdivided elec- 
trically in the middle by a thin interposed insulating fibre 
disc H. The magnet winding is wound on the two limbs 
of the core. The filament is heated from another suitable 
source.——January 27th, 1936. 


441,784. August 16th, 1934.—A Process ror LwpPROVEMENT 
or QUALITY oF CoKE IN CoKE Ovens, Simon-Carves, Ltd., 
Bird Hall-lane, Cheadle Heath, Stockport ; and J. Elring- 
ton Preston. 

When certain coals, particularly those of high volatile content, 
are carbonised in coke ovens the charge tends to froth and 
results in the formation of a light spongy coke on the top of the 
charge. The object of this invention is to eliminate this 
spongy material. Accordingly a relatively inert pulverulent 
material is admixed with the top layer of the charge. A suit- 
able pulverulent material, acting as an absorber, is the fine coke 
dust known as coke breeze, but the invention is not limited to 
the use of this material, though the inventors prefer the use of 
carbonaceous materials. Coal is charged into the oven chamber 
in the usual manner through one or more charging holes in the 
oven tops, the charge being then levelled off by a leveller bar 
through an opening in one of the oven doors, so that a clear 
space exists between the top of the charge and the top of the 
oven chamber. Coke breeze is then introduced into the coking 
chamber through the charge holes and levelled off by the leveller 
bar so that the top of the coal charge is admixed with the 
breeze. The amount of the breeze may be that which would 
correspond with a layer 2in. or more deep, but may be varied in 
accordance with the frothing tendency of the coal in the 
chamber. The oven is then sealed up and carbonisation proceeds 
in the ordinary way. The action of the breeze is to absorb the 
tarry matter which would otherwise form froth and spongy coke, 
and the coke at the top of the charge is consequently free from 
sponge and is of substantially equal quality to the rest of the 


eoke mass.—-January 27th, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of tts insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME an 
PLACE at which the meeting is to be held should be clearly stated. 








To-Day. 

British Inpustries Farr.—Castle Bromwich, Birmingham, 
daily. London, daily. 

DieseEt ENGINE Users Assoon.—At Caxton Hall, Caxton- 
street, S.W.1. Discussion, ‘‘The Report of the Committee on 
Heavy-oil Engine Working Costs (1934-35).”” 5.30 p.m. 

Inst. oF Civm ENGINEERS: BIRMINGHAM AND DistTRIcT 
Assoc.—Visit to British Industries Fair, Castle Bromwich. 
Luncheen in Bradford Dining Room. 1 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Informal lecture, ‘‘ Gears for Automobiles,’ Mr. R. O. Baird. 
7.30 p.m. 

Inst. oF ELEcTRICAL ENGINEERS : N.-EasTERN STUDENTS.— 
Joint meeting with Graduate Section of N.E. Coast Inst. of 
Engineers and Shipbuilders. ‘“‘ The Development of Steam 
Turbines,” Mr. P. Richardson. 7 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Manchester. ‘‘ Manufacture and Application of Modern Cast 
Trons,” Mr. J. W. Gardom. 7.15 p.m. 

N. East Coast Inst. oF ENGINEERS AND SHIPBUILDERS : 
Grapvuates.—Joint meeting with Inst. of Electrical Engineers. 
Armstrong College, Neweastle-upon-Tyne. ‘‘ Developments in 
Steam Turbines,” Mr. F. Richardson. 7.15 p.m. 

Royat Inst. or Great Brirarn.—21, Albemarle-street, W.1. 
Discourse, “‘ World Air Transport,” The Lord Sempill. 9 p.m. 


SaTuRDAY, Fes. 297TH. 


Enetanp Inst. oF MINING AND MECHANICAL 
“Accident Risks and 


p-m. 


NortTu or 
ENGINEERS.—Newcastle-upon-Tyne. 
Repairs,” Captain 8S. Walton-Brown. 2.30 

Monpay, Marcu 2np. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
“The Organisation of a Modern Factory Producing Precision 
Tools,’ Mr. J. H. Barber. 7.30 p.m. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
8.W.1. Discussion introduced by Mr. E. P. Weller. 6.30 p.m. 

Inst. of TRANSPORT.—Joint meeting with British Section of 
Soc. des Ingénieurs Civils de France. At Inst. of Electrical Engi- 
neers, Victoria Embankment, W.C.2. ‘‘ Mechanical Traction on 


French Waterways,” Monsieur L. P. Alvin. Discussion. 
5.30 for 6 p.m. 
YorKsHIRE TELEVISION Assoc.—-Victory Hotel, Leeds. 


First annual dinner. 7.15 p.m. 


Turespay, Marcu 3rp. 

Inst. or AUTOMOBILE ENGINEERS.—Joint meeting of Engi- 
neering Societies, in the Hall of the Royal Geographical Soc., 
Kensington Gore, 8.W.7. Symposium of short papers on 
“‘Railcars.”” 7 p.m. For Provisional Programme see page 242. 

Inst. oF CrviL ENGINEERS.—Great George-street, S.W.1. 
** Road Engineering Problems: Judging the Slippery Road,” 
Mr. R. G. C. Batson, Mr. G. Bird, and Dr. R. E. Stradling. 
6 p.m. 

Inst. oF ELEcTRICAL ENGINEERS : NortTH MIDLAND CENTRE. 
—Hotel Metropole, Leeds. ‘‘ Routine Over-voltage Testing 
of High-voltage Cables,” Mr. C. Kibblewhite. 7 p.m. 

WEDNESDAY, Marcu 4TH. 

Inst. oF Exvecrricat Enerneers: N. Eastern CENTRE.— 
At Literary and Philosophical Soc., Westgate-road, Newcastle- 
upon-Tyne. Faraday Lecture, ‘“ Television—An Outline,” 
Dr. E. Mallett. 7 p.m. 

Inst. oF ELEcTRICAL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Fluorescent Screens for Cathode-ray 
Tubes for Television and other Purposes,” Dr. L. Levy and 
Mr. D. W. West; ‘“‘ The Comparative Performance of Gas- 
focused and Electron-lens-focused Oscillographs at very High 
Frequencies,” Mr. L. 8. Piggott. 5.30 for 6 p.m. 

Soc. or Grass TecHNOLOGyY: Lonpon SEctTion.—Visit to 
Osram-G.E.C. Glass Works, N. Wembley. Paper, “‘ Glassware 
Finishing Machinery, with Special Reference to Table Ware,” 
Mr. E. Venis. 7 p.m. 

THurspay, Marcon 5TH. 

Inst. OF ELECTRICAL ag sin png Si- 4 % ; W.C.2. 
‘“* The High-pressure Mercury Vapour Lamp in Public Lighting,”’ 
Mr. G. H. Wilson, Lieut.-Commander E. L. Damant, and Mr. 
J.M. Waldram. 5.30 for 6 p.m. 

Inst. or Etecrrica, Enetnerrs: Lonpon STUDENTS’ 
SEor1on.—Pinoli’s Restaurant, 17, Wardour-street, London, 
W.1. Twenty-ninth annual dinner. 7.15 for 7.30 p.m. 

Fripay, Marcu 6TH. 

Inst. or CoEMICAL ENGINEERS.—Hotel Victoria, Northumber- 
land-avenue, W.C.2. Fourteenth annual meeting. 11 a.m. 
Presidential address, “The Grant of Trading nopolies— 


Then and Now,” Dr. Herbert Levinstein, 11.45 a.m.; informal 
luncheon, 12.45 p.m.; paper, ‘‘ The Dead Sea—A Storehouse of 
Chemicals,” Mr. M. Novomeysky, 2.15 p.m. 'The annual dinner 
is postponed, 

Inst. oF ELecrricaL ENGINEERS : N. EASTERN STUDEN'S.- 
County Hotel, Neville-street, Newcastle-upon-Tyne. Annual 
dinner. 7.30 p.m. 

Inst. or EteorricAL ENGINEERS: N. Mipianp CENTRE. 
Hotel Metropole, Leeds. Annual dinner. 7 for 7.30 p.m. 

Inst. OF Marine Ene@rngers.—At Mackworth Hotel, High- 
street, Swansea. ‘‘ The Coal-fired Marine Boiler,” Engineer 
Rear-Admiral W. M. Whayman. 6 p.m. 

Inst. oF MEcHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, 8.W.1. Informal meeting. ‘‘ The Importance 
in Practice of the Lower Yield Point in Mild Steel,’’ introduced 


by Professor B. P. Haigh. 7 p.m. 

Inst. or Sanitary EnNGIneers.—Caxton Hall, 8S.W.1. 
“‘ Specifications—-The Engineer’s Point of View,” Mr. K. C. 
lliffe. 6.30 p.m, 

Inst. or StRucTURAL ENGINEERS: WESTERN COUNTIES 
BrancH.—Merchant Venturers’ Technical College, Bristol. 
“Some Bridge Foundation Problems,’’ Mr. Leslie Turner. 


7.15 p.m. 

Junior Inst. oF ENGIneERS,—39, Victoria-street, S.W.1. 
Informal lecture, ‘‘ Mono Pumps,” Mr. J. Armes. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.--Manchester Limite: 
Restaurant. Annual dinner and dance. 7 for 7.30 p.m. 

N. East Coast Inst. or ENGINEERS AND SHIPBULLDERS.-—At 
Mining Inst., Mavonsne Upp: ta". ‘“New Cargo Steamers : 
Efficiency Problems,’’ Mr. J. Leslie Batey. 6 p.m. 

Royat Iystr. or Great Brirain.——21, Albemarle-street, W.1. 
Discourse, ‘‘ Electric Properties of Crystals,” Sir William Bragg. 
9 p.m. 

Monpay, Marca 97H. 

Inst. oF SrructurRAL ENGINEERS: LONDON JUNIORS. 
10, Upper Belgrave-street, S.W.1. ‘“ The Testing of Structures,” 
Mr. B. G. R. Holloway. 7 p.m. 

Tuespay, Marcu 10ra. 

Inst. or Civiz ENGINEERS.-Great George-street, 8.W.1. 
“ The Construction of the Mersey Tunnel,’’ Mr. David Anderson. 
6 p.m. 


Inst. oF ELECTRICAL ENGINEERS : N. MIDLAND STUDENTS. 
Hotel Metropole, Leeds. ‘‘ Wireless Communication,” Mr. 
J. F.M. Mellor. 7.15 p.m. 

Inst. oF MARINE ENGINEERS.—-85, 88, The Minories, E.C.3. 


“* Observations on Modern Combustion Technique,”’ Mr. C. P 
Parry. 6 p.m. 
Turgspay to THurspay, Marcu 10rs to 12Ta. 

Inst. OF Merats.—Annual meeting. For programme sec 
page 160, February 7th. 

WEDNEspDay, Marcu IIrn. 

Inst. OF STRUCTURAL ENGINEERS: LANCASHIRE AND 
Cuesuire Branon.—College of Technology, Manchester. 
* Insulated Construction in Buildings,” Mr. C. W. Glover. 7 p.m 

Tuurspay, Marcu 12tu. 

Inst. oy AUTOMOBILE ENGINEERS.—At Merchant Venturers’ 
Technical College, Bristol. “‘ ty ES Bench Testing of 
Petrol Vehicle Engines,”” Mr. C.O. Beale. 7 p.m. 

Inst. of MecHANICAL ENGINEERS.—HOtel Metropole, Leeds, 
“Hardening and Tempering of Steel,’’ Mr. W. H. Dearden. 
7.30 p.m. 

Inst. or SrrucruraL ENGINEERS.—10, Upper Belgrave- 
street, S.W.1. ‘‘ Experiments on Stress Distribution in Rein- 
forced Concrete Beams,” Mr. R. H. Evans. 6.30 p.m. 

Ramway Cius.—In Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ The Western Section of the Former Great Central 
Railway,’’ Mr. E. B. Woodruffe-Peacock. 7.30 p.m. 

Fripay, Maron 13run. 

AssocraTion ory Ex-Sremens’ Men.—-At Gatti’s Restaurant, 
King William-street, W.C.2. Smoking concert. Tickets and 

rticulars from R. R. Griffin, o/o The Union Cable Company, 

td., Dagenham Dock, Essex. 

Inst. oF ExLectricaAL ENGINEERS: LONDON STUDENTS. 
Savoy-place, W.C.2. ‘‘ Electrical Aspects of Water Supply 
Engineering,”’ Mr. W. H. Austin. 6.30 for 7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Sm Wi11aM Ray, owing to ill-health, has resigned his position 
as Executive Director of the British Electrical Development 
Association. 

Tos. W. Warp, Ltd., Sheffield, has been appointed sole 
agent for the United Kingdom and Ireland for the “ Reid" 
precision surface grinders. 

Burrers Bros. anp Co., crane makers, Glasgow, and of 
3, Dunecannon-street, Charing Cross, London, have now com- 
pleted their new London works and are in a position to supply 
any spare parts for their cranes from their London stock. € 
new works are situated at Power-road, Chiswick, London. 


WEBSTER AND Bennett, Ltd., Coventry, inform us that Mr. 
Frederick H. Holland, of London, consulting production engi- 
neer, is to join their board of directors on April Ist. Mr. Holland 
will become a permanent member of the company’s staff from 
that date, and will be the director responsible for planning and 
production. 

Dr. W. R. CHAPMAN has accepted an appointment with the 
Kailan Mining Administration and is proceeding to China to 
advise on problems concerning the cleaning and treatment of 
coals in relation to existing and potential markets. The pro- 
duction of the mines under the Administration is at present 
5,000,000 tons per annum, much of which is suitable for the 
‘manufacture of metallurgical coke, low-temperature coke, or 
other manufactured fuel. 








Wortp Power ConFERENCE AND INTERNATIONAL CONGRESS 
on Lance Dams.—The Third World Power Conference and the 
Second Congress—International Commission on Large Dams of 
the World Power Conference—are to be held in Washington 
concurrently between September 7th and 12th, 1936. _The 
Executive of the British National Ccmmittee has appointed 
two Papers Committees dealing respectively with electrical and 
general engineering subjects and with fuel questions. Arrange- 
ments are in course of completion for the preparation of a 
thoroughly authoritative collection of British papers, while the 
British Committee on Large Dams has arranged for the pre- 
paration of several papers for presentation at the Second 
International Congress. The Conference and Congress will be 
both preceded and followed by “ Study Tours,” an essential 
feature of which will be ‘‘ Round-table Discussions,” which 
will be linked up with the places of technical interest visited. 
There will also be a post-Conference Transcontinental tour of 
about three weeks’ duration. Intending participants in the 
Conference or Congress are requested to apply as soon as 
possible for full particulars to the office of the British National 
Committee of the World Power Conference, 36, Kingsway 








London, W.C.2. 
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A Seven-Day Journal 


The South-East England Electricity | 


Scheme. 
| 


THE Central Electricity Board has received from 
the Electricity Commissioners a scheme entitled 
the South-East England (Alteration and Extension) 
Scheme, 1936. Its object is to amend the original 
scheme adopted by the Board in February, 1928, 
so as to provide for the generating station of the Cor- 
poration of Watford becoming a selected station, 
and for the alteration of the routes of certain main 
transmission lines and the location of certain sub- 
stations. Under the original scheme the Watford 
generating station was scheduled as a station to be 
worked under temporary arrangements between the 
owners and the Board, but the economy of operation 
during recent years has improved to such an extent 
as to warrant selection and extension for dealing with 
increasing loads at Watford and in the northern 
part of the area. Alterations in respect of transmis- 
sion lines and sub-stations are necessary as the result 
of the systems of authorised undertakers in certain 
parts of the area having developed on lines different 
from those originally contemplated, and also as a 
result of railway electrification development in the 
area. 


Safety in Mines. 


LN his evidence given before the Royal Commission 
on Safety in Coal Mines on Tuesday, February 25th, 
Mr. J. R. Felton, Divisional Inspector of Mines in 
the North Midland Division, announced that, accord- 
ing to his annual report, there had been an increase 
in underground accidents owing to the use of elec- 
tricity, which he considered to be not so safe as com- 
pressed air. Other causes of accidents revealed by 
the report were short-time working and mechanisa- 
tion. His report revealed that 1935 had been the 
safest year for the last five years in his district. There 
had been twenty-three fewer fatal accidents than in 
1934. In his opinion, the present period in mining 
was one of transition from the hand methods used for 
the extraction of coal a few years ago to the machine 
methods in general use to-day, and the change- 
over had been too rapid. Mr. Felton further desired 
to see the Act dealing with supports at the coal mine 
face amended. He considered that supports were 
required wherever three or more tubs were coupled 
together, wherever tubs were loaded by gate end or 
conveyor loaders, and on all mechanised haulage or 
conveyor roads 9ft. or more in width within 100 yards 
of the coal face. The travelling roads section should 
be altered, Mr. Felton considered, so that onevery seam 
opened after the amendment at least three airways for 
each ventilating district would be provided to afford 
a separate and ready means of entry to the workings. 
One of them should not be used for coal haulage. 





The Midland Counties Electric Supply 
Company. 


SPEAKING at the twenty-third ordinary general 
meeting of the Midiand Counties Electric Supply 
Company, Ltd., held in London on Monday, March 
2nd, the chairman, Mr. George Balfour, explained 
that the company’s generating stations continued to 
operate under the direction of the Central Electricity 
Board, which precluded full development of efficiency 
at the Avon station. As pointed out at the preceding 
meeting, under the 1926 Act selected station owners 
were promised benefits and not burdens to pass on 
to the consumers. He continued to hope that the 
Act would soon be amended to give effect to the 
definite assurances which induced Parliament to pass 
the Bill into law. At present the Act operated in a 


I 
f 


I 


| and traders who operate fleets of vehicles in connec- 


|to all Watt historians. 


made by members of the Faculty of Commerce in the 
have been left at the Birmingham Assay Office. 
| assay of gold and silver had been procured by Matthew 


papers relating to Boulton and Watt in the Birming- 
| ham Public Library. They have brought to light the 
fact that Watt took a great part in the financial side 
of the business—more than has been ascribed to him 
in most of the biographies. 
result of these investigations will be published in a 
volume early next autumn, and will show it was not 
the engineering business of Boulton and Watt that 
was unsuccessful, but the business of Boulton and 
Fothergill in the other factory—the Soho Factory, 


Watt took a share. 


partner, to be pledged for the benefit of the other 


tion of conditions of employment within itself, thus 
making further Government regulation redundant. 
The Commercial Motor Users Association is a body 
constituted in the early days of public service motor 
vehicles. It is largely composed of manufacturers 


tion with their transport departments, of omnibus 
and coach operators, and a fair number of haulage 
contractors. The Associated Road Operators was 
formed last year by a merger between the Road 
Haulage Association and the Motor Hirers’ and Coach 
Services’ Association. 


More Electrification on the Southern. 


THE suburban electrification on the Portsmouth 
main line diverges at Hampton Court Junction, 
and there has been none thence on the main line in 
the Portsmouth direction. Part of the big scheme of 
electrification to be carried out on the Southern with 
the Government assistance is to convert the main 
line from Hampton Court Junction throughout to 
Portsmouth, together with the minor main line from 
Woking, through Basingstoke and Aldershot to 
Alton. There is also to be a subsidiary electrification 
in what is essentially the suburban area—that is, 
from Staines to Weybridge. Rapid progress is being 
made with all the foregoing work on the Portsmouth 
line. The whole scheme is estimated to cost nearly 
£3,000,000 ; it involves the electrification of nearly 
95 route miles, corresponding to about 242 single 
track miles, and is expected to be completed by 
July, 1937. The run from London to Portsmouth 
will cover 74 route miles, and will be one of the 
longest electrified stretches in the country; the 
present longest stretch is London to Eastbourne, 
Hastings and Ore section opened in July last. Forty- 
eight new four-coach motor units, nineteen of which 
will be provided with a kitchen car—a new feature 
in the Southern electrical services—are being con- 
structed at Eastleigh to operate the new service. 
Another new feature is the provision of lavatory 
accommodation on the new stock for the stopping 
trains. The additional clectrical power will be 
obtained from the Central Electricity Board’s sub- 
stations at Woking and Portsmouth, and the railway 
company’s own power-house at Dunsford-road, 
Wimbledon, which is being extended. 


Watt Bicentenary. 


THE conclusion of the Watt Bicentenary celebra- 
tions took place in Handsworth Parish Church on 
Sunday last, where, speaking from the pulpit, Pro- 
fessor Martineau, vice-chairman of W. and T. Avery, 
Ltd., Soho Works, made a revelation of great interest 
‘** Biographies,” he said, 
“have hardly done sufficient justice to Watt as a 
business man. Recently investigations have been 


University of Birmingham into the archives that 
Incidentally, the granting of an Assay Office for the 


Boulton. They have also investigated the mass of 


I understand that the 


10t the Soho Foundry. It caused Boulton great 
inancial trouble and anxiety, and in these anxieties 
He generously allowed the 
‘esources of Boulton and Watt, in which he was a 


yusiness—Boulton and Fothergill—and also gave 


Duties Advisory Committee and the Government, to 
develop the production of the iron and steel industry 
in this country to the maximum possible extent.” 
The closing of the Rutherglen Works was due to the 
growing intensity of world competition. To meet this, 
the company bad erected new works at Corby. This 
development had been greatly helped by the resolute 
tariff policy and had led to a material increase in 
national employment, resulting from the growth of 
the company’s export trade and from the manufac- 
ture in this country of basic Bessemer steel formerly 
obtainable only from the Continent. It was pointed 
out that the Phenix Works were not geographically 
suited to receive supplies of raw material from Corby. 


Rating of Empty Premises. 


THE House of Commons on Wednesday, February 
26th, rejected the London Rating Bill by a majority 
of 254 to 125. The Bill was promoted by the London 
County Council to enable rates to be collected from 
the owner of unoccupied property up to 25 per cent. 
of the normal rateable value. At the second reading 
of the Bill, the Minister of Health, Sir Kingsley Wood, 
advised the House to reject it on the grounds that a 
fundamental change in the principle of English rating 
by local legislation was being proposed, and that such 
a change should be a matter for the country as a whole 
and not for a single County Council to put forward. 
He said that it was not the intention of the Govern- 
ment to take any action of that kind. In favour of 
the Bill, Mr. G. R. Strauss contended that such a 
measure was merely a simple method of reducing the 
rating system of London to terms of ordinary social 
justice. Mr. Lansbury said that it was an appeal 
for aid from the poorer boroughs to the richer areas 
which had already given help in the past; Mr. 
Morrison, the Leader of the London County Council, 
pointed out that the money to be levied would not go 
to the County Council, but to the Borough Councils, 
that the majority of people in London were in favour 
of the Bill, and that the vested interests were seeking 
to evade their proper share of the public burdens. 


Ministry of Transport Definitions. 


THE Royal Automobile Club has recently sent a 
memorandum to the Ministry of Transport protesting 
against the method of definition used in the proposed 
new regulations governing the use of lights on road 
vehicles. The definitions make use of certain fixed 
measurements, whereas the Club expressed the 
opinion that “dazzle” should be considered solely 
from the point of view of the danger caused and not 
from any theoretical disposition of the beam of light 
emitted by the lamp. The main advantages claimed 
for the Club’s definition were that such words as 
** beam of light ” and “ dazzle,’ which had no precise 
meaning whatever in the mind of the layman, were 
avoided. They would be replaced by such phrases 
as ‘‘ the danger caused,”’ which, the Club claimed, the 
motorist was capable of judging for himself. That he 


was capable was already assumed in the Road Traffic 


Act, in which it was an offence to drive in a reckless 
or dangerous manner. The alternative wording pro- 


posed by the Club was “ that no lamp showing a light 
to the front shall be used on any vehicle unless the 
light from such a lamp is either permanently or can 
be temporarily so dipped, deflected, adjusted, or 
adapted as not to cause danger to other users of the 
highway.” 


The Electricity Commissioners’ Report. 


Tue fifteenth annual report of the Electricity 


Commissioners covering the year April Ist, 1934, to 
March 3lst, 1935, shows another expansion of the 
public supply of electricity. 
authorised undertakers amounted to 15,890 million, 
representing an increase of 1715 million on the 
output of the preceding year. 


The units generated by 


This is the largest 


pecuniary guarantees to his partner to help him. 


manner very different from the assurances given when 
the Bill was passed. Instead of producing ecgnomies 
and benefiting the owners of all selected stations, 
events proved that it benefited those who lagged 
behind and penalised those who were efficient. No 
doubt the Central Electricity Board was aware of 
the injustice, but it appeared to be under the neces- 
sity of adopting such measures in order to earn a 


I 


Watt was more of a business man than his biographers 


vave perhaps given him credit for.” 


Stewarts and Lloyds and Steel Imports. 


A STATEMENT was issued from the Glasgow office 
of Stewarts and Lloyds, Ltd., last week to the effect 








balance which, wholly or in part, should be received 


by certain selected station owners. 


Road Transport Merger. 


THE principles of a complete merger have been 
finally agreed upon between the Associated Road 
Operators and the Commercial Motor Users Associa- 
Negotiations have been in progress for the last 
eighteen months, but until now no method had been 
devised by which the interests of the ancillary user 
and those of the haulier could be equally served with- 
The constitution as now 
devised will allow each of the bodies concerned to have 
its own machinery and headquarters in each traffic 
area, as well as its own central headquarters, but all 
three interests will form part of a National Council 
to be constituted. The Council will be in a position 
to present a united front to any attack on the industry 
Tt will also be able to deal with such 
matters as the stabilisation of rates and the regula- 


tion. 


out prejudice to either. 


as a whole. 


that the company would have “to curtail manu- 
facture at the Phoenix Works, Rutherglen. This 
plant depended essentially for its raw material upon 
imported Continental Bessemer steel, and, its pro- 
duction was mainly sold on the export market. The 
restrictions now in force on the import of Continental 
Bessemer steel make it economically impossible to 
continue the present state of manufacture, particu- 
larly as the bulk of the production must be sold against 
world competition on the export market.” The 
statement went on to say that a further contributory 
cause is that Australia, to which over 30 per cent. of 
the output of the Rutherglen works was shipped, is 
now practically self-sufficient in tube manufacture. 
A few days ago a second announcement was made 
by Stewarts and Lloyds, Ltd., in which it was ex- 
plained that the previous statement had given rise 
to the impression that the company “is not in com- 
plete accord with the policy steadfastly pursued for 
the last four years by the British Iron and Steel 
Federation, with the firm support of the Import 








actual increase recorded in any year, but it is 
expected that there will be a great increase in the 
present consumption per head of population before 
any question arises as to the saturation point of 
economical development having been reached. Much 
scope for economy in distribution by technical and 
other improvements still exists. Inclusive of the 
Central Electricity Board and allowing for two 
companies with undertakings in England and also in 
Scotland, the number of separate undertakers at 
March 31st, 1935, was 630, a net decrease of four 
on the number holding supply powers at the end 
of the previous year. The effect of the progressive 
improvements in steam power station practice which 
have taken place in the stations of authorised under- 
takers during the past four years alone, is shown by 
the fact that the average number of units generated 
per ton of coal and coke consumed has increased 
from 1200 in 1930 to 1425 in 1934, i.e., by over 18 per 
cent. The number of stations dealt with in the 
returns was nineteen less than in 1933-34, the differ- 
ence being accounted for by the closing down of 
twenty-nine stations before January Ist, 1934, by 
the putting into service of three new stations (includ- 
ing the new section of the Barking station and one 
standby station), and by the inclusion in the returns 
of six other existing stations which had previously 
been operated on a non-statutory basis, but became 








part of authorised undertakings during the year. 
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Recent Practice in Hydro-Electtric 
Power Development. 


By 
No. 
(Continued from page 


C.—DvRaTION CURVES AND Economic 
CONSIDERATIONS. 

N addition to studying the effect of storage by 
hydrographs, it is of great assistance also to prepare 

a duration curve of the discharge. In the diagram Fig. 
24a the fine line gives the average duration of flow 
under natural conditions, and the heavy line the 
duration after regulation, of lake Sommen, pre- 
viously referred to. The hatched area represents the 
volume of water which on a yearly average is reserved 
during high water periods for use during times of low 
water, in this particular case 48 million cubic metres. 


B. HELLSTROM, 





It will be seen that by means of regulation the dura- 
tion of 13 cubic metres per second has been increased 
from 6-3 to 10-3 months. The hatched area can in 
a general way be taken as a measure of the effect of 
regulation, whilst from an economic point of view it 
expresses a relative value only. When the economic 
value of the regulation is to be estimated, it is neces- 






Flow 


20 Regulated Flow 


48 million cub. metres 
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durations. For the purpose of comparison the dotted | 
straight line gives the value per kW for different | 
durations at a constant value per kWh of 0-178d. | 
per kWh, corresponding to 130s. at 12 months’ 
duration. The dash and dotted lines show another 
method of valuation of power based on the opinion 
that power definitely available monthly during 
twelve months is worth about 20 per cent. more than 
power actually available during the whole year. 

It would be a mistake to conclude that the value 
of the regulation could be computed as the product 
of the output, represented by the additional volume 
of water gained (48 million cubic metres), and an 
average value per kWh estimated from the figures 
given in Table [V-——for instance, 0- 15d. per kWh at a | 
load factor of 1-0. This method would be correct | 
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Fic. 25—Valuation of Damage to Cultivated Land. 


only for values of power represented by the straight 
line, i.e., for a constant value per kWh. 

So that due regard may be paid to the increase in 
quantity as well as in quality of the power, the dura- 
tion curve is divided into horizontal segments, in 
Fig. 244, at an interval of 1 cubic metre per second, 
corresponding to a power generation of about 8 kW 
at a head of lm. Before storage was provided power 
generated at a discharge varying between 12 and 13 
cubic metres per second had an average duration of 
6-5 months and a value of 25s. per kW per annum, as 
shown by the continuous curve in Fig. 248, This 
corresponds to 8 x 25=200s. per annum per metre 
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lation. regulation. Load 
Load factor 1-0. Load factor 1-0. factor 1-0. 
8. 8. £ s. d. 
8x 25 = 200 8x 82-50= 660 23 0 0 
8x 31 = 252 8x 90 720 23 8 #O 
8x 38-50= 308 8x 105-50= 828 26 0 0 
8x 48-50=— 388 8x 108 = 864 23 16 O 
8x 61 = 488 8x 115 = 920 2112 0 
8x 81-50= 652 8x 118 = 944 1412 0 
8x 100-50= 804 8x 124-50= 996 912 0 
8x 115-50= 924 8 x 130 = 1040 516 0 
8 x 125-50= 1004 8 x 130 = 1040 116 0 
8 x 128-50= 1028 8x 130 = 1040 012 0 
8x 130 = 1040 8 x 130 - 1040 ao 
8x 130 = 1040 8 x 130 = 1040 
8x 130 = 1040 8x 130 = 1040 - 
£458 8s. £608 12s. £150 4 0O 
Difference at load factor 0-50 ..£300 8 0 
C. TABULATED VALUES 


Fic. 24—Valuation of Regulation. 


sary to take the change in duration of the total 
amount of water utilised into account. A method of 
such valuation is illustrated in Fig. 248. 

Let it be assumed that the sale value of power is 
as given in Table IV :— 
TABLE Iv. 








Dura- | Value | Load factor, 1-0. | Load factor, 0-5. 
tion per kW | } 
in | per | kWh Value | kWh Value 
months. | annum.t from per | from | r 
1kW. | kWh. | 1kw. | k Wh 
= 
| 8. 
12 130 8760 | 0-178 | 4380 | 0-356 
10 75 7300 | 0-123 3650 | 0-246 
6 20 4380 | 0-055 2190 0-110 





"+The values are in this example assumed to be independent 
of the load factor. 

A curve is now prepared based on these values of 
power, as shown by the continuous curve in Fig. 248, 
giving the value per annum of 1 kW for different 
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ber 6th, 8th, 11th, and 14th, 1935. 


head. After storage has been provided, power corre- 
sponding to the same segment attains a duration of 
10-3 months and a value of 82-5s. per kW per 
annum, corresponding to 8 x 82-5=660s. per annum. 
The difference is 660—200=—460s., or £23, as shown 
in the table in Fig. 24c. In a similar way the values 
of power corresponding to other discharge figures are 
computed. Whilst, with natural flow, the total value 
of power generated per metre head is found to be 
£458, storage has increased this value to £608, the 
difference being £150 per annum at a load factor of 
1-0. At @ load factor of 0-5 with pondage at the 
power station and assuming, for the sake of sim- 
plicity, that the value of power per kW per annum is 
taken as independent of the load factor, the difference 
becomes £300. The former figure corresponds to a 
value of 0-34d. per kWh, if calculated on the total 
additional output corresponding to 48 million cubic 
metres per annum of 107,000 kWh per annum per 
metre head, and is much higher than 0-178d. per 
kWh corresponding to 130s. per kW previously 
mentioned. 

To ascertain whether storage is economical, a 
comparison should be made between the cost of 


regulation and the cost of generating additional power 
in an auxiliary station by means of steam or oil. The 
cost of regulation must, of course, not exceed the 
cost of generation by an auxiliary station. 


D.—VALUATION OF LAND AND PROPERTY. 


The raising or lowering of the natural water levels 
in lakes often entails damage to land and property. 
Damage to land is often of very great economic 
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FIGS. 26 AND 27—-Valuation of Quay Walls and Jetties. 


importance, but the effect on boat traffic, fishing, 
timber logging, quay walls, jetties, industries, bridges, 
wells, &c., may also be considerable. 

Damage caused to land under cultivation by raising 
the water level during the period of growth can be 
estimated graphically by the following method, 
illustrated in Fig. 25 :—A-B-C-D is a cross section of 
the shore. The natural mean water level during the 
period of growth is marked by A, whilst B gives the 
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Lines in Sweden. 


raised water level during the same period. Under 
natural conditions the ground is more or less water- 
logged from Ato C. After regulation the ground from 
A-B is flooded and the ground from B-D becomes 
more or less waterlogged. Let it be assumed that the 
soil is the same for the whole distance A to D. Under 
natural conditions the value of the land between A 
and C depends upon the elevation above the water 
level at A, and may be expressed as a percentage of 
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the value of the land unaffected by water. The lower 
curve gives the value of the waterlogged land varying 
from zero at elevation A to full value (100 per cent.) 
at elevation C. The upper curve gives the value per 
cent. after the water level has been raised to the 
height B, when damage occurs on land between 
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different heights above water level should be the 
value of the crop and the cost of cultivation. 

(iv) For each height above water level that form 
of cultivation should be chosen which gives the 
highest possible value to the land. 

The heights above the water level during the period 
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Fic. 29-——Plan of 


points A and D. The reduction of value caused by 
raising the water level is then represented by the 
horizontal lines in the diagram between the two 
valuation curves. 

In addition to the damage thus estimated there 
may also be indirect damage caused by reduction of 
the area of land belonging to one and the same owner, 
on account of which parts of buildings and existing 
agricultural machinery and tools, &c., may be rendered 
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2. Future canal at Huvudnas Fall. 
Power station. 
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3. Dredging in river at Nyebro. 
6. Regulation dam. 


Vargon Power Plant. 


of growth at which the land was found unaffected by 
water are as follows :— 


Cultivated land (wheat, rye, oats)— 


Clay or clayey soil ; 4it. 

Sand or ordinary soil .. 3ft. 4in. 
Meadows— 

Clay or clayey soil, maximum 2ft. 4in. 

Sand or ordinary soil, maximum 2ft. 





An extensive investigation of damage to forests, 


GOTA 





the raised water level, and an increase in the rate of 
growth takes place at lft. 4in. to lft. 8in. above 
water level. No difference has been found between 
elay and sandy soil. 

From the iraffie point of view, the value of a quay 
wall or a jetty may be considered as dependent upon 
the height of the top surface of the structure above 
the water level. If the water level is situated at the 
same height as the top surface, the structure may be 
considered valueless. The usefulness and the value 
of the structure increase as the water level is lowered 
below the top surface, and attain their full value for 
a water level at which loading and unloading are 
conveniently carried out. If the water level is lowered 
further, the structure retains its full value until a 
water level is reached at which it begins to be difficult 
to load or unload, because of the increased height or 
because the depth of water becomes inconveniently 
small. If the water level is lowered still further, the 
value is gradually reduced to zero at the level where 
the depth of water is insufficient even for small boats. 
A diagram showing the variation of the value: is 
shown in Fig. 26 by the curve A-B-C-D. 

By using the duration curve of the water level 
during the traffic period under natural conditions 
and after regulation, the relative value before and 
after regulation can be estimated. It is then possible 
to estimate the change in the structure necessary to 
compensate for the altered water level. 

If we assume that the value at a certain water level 
is proportional to the duration of the water level, the 
estimate can be made in the following way. 

The duration curves for the water level before and 
after regulation are computed, as shown in Fig. 26, 
where also the valuation diagram has been given for 
@ quay wall, the top surface of which is at height A. 
A diagram showing the value per cent. of the full 
value is then drawn, as shown in Fig. 27, by taking 
the sum of the elements which are obtained by multi- 
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valueless and for which compensation must be paid. 

Generally the natural variations are such that it is 
possible to assume with reasonable accuracy a definite 
mean water level during the period of growth. 

When storage is provided in lakes it is often con- 
sidered desirable to obtain the right to keep the water 
level at its maximum height at any time of the year. 
This height will then be the water level on which the 
valuation of the damage has to be based. 

If it is economically justifiable to provide part of 
the storage by lowering the outlet of the lake by 
excavation or dredging, it may be possible to lower 
the natural high water level to the advantage of the 
landowners round the lake. If this is taken into 
account, it may often considerably reduce the damage 
caused by raising the water level during the period 
of growth. 

Where storage can be obtained by lowering the 
natural water levels of the lake it may be to the 
advantage of the landowners to take part in the cost 
of the works. 

Different opinions have been expressed as to the 
correct shape of the valuation curve shown in Fig. 25. 
Some years ago, in Sweden, the same valuation curve 
was used for cultivated ground independent of the 
quality of the soil. For cultivated ground the full 
value was generally allotted to land 4ft. above the 
water level during the period of growth, whilst the 
corresponding figure for meadows was 2ft. to 3ft. 

For the regulation of Lake Vanern (Sweden) a 
committee of different experts was appointed, which 
carried out extensive research work to investigate 
these questions. The main findings of this committee 
can be summarised as follows :— 

(i) The basic value of the land should be the sale 
value of the land unaffected by the water level to 
a reasonable and wise purchaser. 

(ii) The minimum height above water level of 
land unaffected by water varies with the quality of 
the soil. 

(iii) The bases of the valuation of land at 








Fic. 30—Sector Gate in the Main Outlet at Vargon. 


due to raising the water level, has also recently been 
carried out in Sweden. The damage to be taken into 
consideration is (i) damage due to a decrease of the 
rate of growth of the existing trees, and (ii) damage due 
to @ permanent reduction in the yield of the ground. 

The result showed that no decrease in the rate 
of growth of trees takes place at lft. to lft. 4in. above 








Fic. 31—Falls, Canale and Power Plant at Trollhatian 
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sponding value. As in the example quoted, the natural 
low water level is not lowered by regulation, no reduc- 
tion in value at low water levels occurs. The relative 
value expressed as a percentage of the full value is 
thus obtained, and is shown in Fig. 27. Point A on 
the continuous curve for natural conditions represents 
the relative value at a certain crest level before 
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regulation. By trial it is then possible to find the 
height of the top surface at which the relative value 
after regulation is the same as the value under 
natural conditions. This height is marked by point B. 
The distance A-B then gives the height by which the 
top surface has to be raised so that no decrease in 
value takes place. 

The same method of valuation can also be used to 
estimate the height necessary for raising roads, 
depsts, &e. 

E.—REGULATION OF LAKE VANERN. 

As an example of a storage scheme a short descrip- 
tion of the regulation now being carried out at Lake 
Vanern will be given. As previously mentioned, the 
area of the lake is no less than 2150 square miles, 
Vanern being the third largest lake in Europe, and 
the catchment area is 18,800 square miles. The 
position of the lake is shown in Fig. 28, where also 
some of the main transmission lines in Sweden are 
shown. When the lines now under construction are 
completed there will be an unbroken chain of trans- 
mission lines from the south to the north of well over 
1000 miles. 

Owing to the extensive electrification of the 
country and to the linking up of transmission lines, 





the storage in Vanern will be used, not only for regu- 





17,500 cusecs, whilst after regulation they can be | 
enlarged to utilise a flow up to about 32,000 cusecs. | 


TasBiLe V. | 


Distance 


In | from the Head in Installed | 
operation) lake, in feet. capacity, | 
since miles. | kW. 
Vargon.. ..| 1934 At the Min. 10, | 20,000 
outlet | alter regu- 
lation 16. | 
Trollhattan. . 1910 7 105 140,000 
Lilla Edet 1926 20 21 26,000 


The works carried out, or to be carried out for the 
regulation, are shown in Fig. 29 and consist of : 
(a) A canal at Sjoboda. 
(6) Another canal at Huvudnasfallet. 
(c) Dredging in the river at Nyebro. 
(d) Dredging in the lake outlet. 
(e) Erection of a weir across one of the two river 
estuaries. 

The measures described under (d) have to be under- 
taken to ensure full discharge at simultaneous low 
water level, bottom ice, and the effect of wind when 
blowing from the outlet. The weir mentioned under 
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FiG. 32——The Power 


lating the water for the Government power stations 
in the Gota River below the lake, but also for other 
Government, municipal or privately owned power 
stations. When there is a local scarcity of water 
these stations will be supplied with power from the 
station below Vanern, and when locally there is 
pienty of water they deliver their surplus power to 
the Government lines, effecting a saving of water 
in Vanern. The storage will thus be a “ clearing 
house ” for the purpose of equalising the variation of 
flow for a great number of stations all over the 
country. 

The difference between the upper and the lower 
storage level will be about 5-5ft. and the storage will 
contain 330,000,000,000 cubic feet, corresponding to 
an output of no less than 850,000,000 kWh. Only 
part of this storage is required to ensure a satisfactory 
equalisation of the flow of the water during different 
months of the year for the stations below the lake 
and other stations linked up with the State lines, and 
the surplus will be available for storing water during 
a year or a number of years of high inflow, to be used 
in @ year or a number of years of low inflow. 

By lowering Vanern about a foot as much power is 
obtained as would require something like 100,000 
tons of coal if produced by steam power. , 

Some data about the water power stations below 
the lake are given in Table V. 





These power stations are at present utilising about 


Station at Lilla Edet } 


(e) is to prevent salt water from entering the river at 
low discharge, as otherwise the water supply to the 
city of Goteborg would have been seriously affected 
by the reduction of flow during certain periods. 

The regulation weir is constructed in conjunction 
with the Vargon power station and consists of three 
sector gates of the type shown in Fig. 30 and a roller | 
sluice gate. As the discharge from the lake has to be | 
carefully measured, elaborate model tests were carried | 
out to find the discharge through these gates at | 
different water levels and with different gate openings. | 
One of the sector gates, about 42-5ft. in width, is | 
designed for discharge under the gate and also as an | 
overflow weir. The other two sector gates are of the 
same width and designed for discharge under the gate 
only. The roller sluice gate is about 33ft. wide. 

The regulation involved extensive studies of many 
different problems in connection with agriculture, 
fishing, navigation, utilisation of the storage, &c. 
The capital value of the increased power output 
obtained by the regulation has been estimated at 
minimum £1,700,000, the cost of construction at 
maximum £275,000, and compensation in respect of 
damage at between one-third and one-half of 
maximum £600,000. 

Fig. 31 shows an aerial view of Trollhattan power 
plant, and Fig. 32 gives a view of Lilla Edet power 
station. 





(To be continued.) 
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COVENTRY MacHutne Toot Works, Lrp. 


N automatic screw slotting machine, which can be 
i used on the various types of head in general use, 
was being exhibited by the Coventry Machine Tool 
Works, Ltd., of St. George’s-road, Coventry. It is 
ot the inclined type, which allows the finished blanks 
to fall clear by gravity after they have been slotted. 
All the motions are cam operated. The blanks are 
thrown into a hopper fitted with a vertical recipro- 
cating slide, which lifts several at each stroke and 
feeds them between two inclined slide rails down to a 


After the sawing operation has been completed the 
clamping system unlocks, the carrier plate again 
indexes, and the blank is thrown clear. 


is fitted with a vertical reciprocating slide, which at 
each stroke carries a quantity of blanks to the hopper 
rails. A clearing wheel ensures that each blank passes 
down the rails in its correct position and throws back 





carrier plate. This plate is provided with an indexing 


into the hopper any which are misplaced, 


242, February 28th.) 


mechanism, which rotates it intermittently and 
carries the blanks successively underneath the slotting 
saw. The saw is then fed down to the blank, during 
which time the carrier plate remains stationary and 
the blank is rigidly held by a clamping arrangement. 


The hopper 





Adjust- 


| mechanism previously mentioned. 


| street, Wolverhampton. 


| 


|} are housed in an external box on the headstock and 
|}a change can be effected in two minutes. 


ment in two directions is provided. The carrier dial 
consists of a circular. plate with notches round the 
circumference and is revolved by the indexing 
As each notch 
comes opposite the end of the rails a screw blank 


| slides into it, and is carried round until it comes under 


the slotting saw. The arrangement is such that when 
one blank comes under the saw an empty notch 
always comes opposite the end of the rails. The 
burring cutter is used to remove burrs produced by 
the saw. It is actuated by a cam and is timed to 
operate during the interval between the finish of the 
sawing operation and the commencement of the next 
movement of the carrier plate. The saw frame 
carrying the saw is hinged so that it can be swung back 
clear of the work table for convenience whilst changing 
the saws. To guard against the danger of the spindle 
beginning to revolve whilst the saw is being changed 
a sliding pin is provided which locks it securely. This 
pin is spring loaded and is clear of the spindle when 
the machine is in operation. The drive to the saw 
spindle is by duplex roller chain and slip gears, the 
gears being interchangeable to give two speeds. <A 
tly-wheel used to serve as a balance, and a 
buffer spring arrangement steadies the cut and pre 
vents chatter. The motion of the saw frame for 
bringing down the saw on the head of the screw is 
transmitted through a rod connected to a rocker 
frame. The latter is actuated positively by a cam 
during the time of the actual sawing operation and is 


is 


|then spring returned to its original position. 


TURNER MANUFACTURING COMPANY. 


The capstan lathe illustrated in Fig. 32 was exhi- 
hited by the Turner Manufacturing Company, the 
machine tool department of Turner’s Motor Manufac- 


| turing Company, Ltd., of Wulfruna Works, Lever- 


Built for bar work as a repe- 
tition machine, the capstan has been designed so that 
all movements are accessible from a point central 
with the front of the machine. The motor is con- 
trolled by push button starter situated on the head 
stock. Forward and reverse are operated by lever 
and four changes of speed are obtained by two levers, 
all mounted on the headstock. Pick-off gears to 
provide a variation of speed over the four changes 


The stock 
to be machined is fed through a stationary collet 
which is closed and opened by a suitable lever ; 
fresh stock is fed forward automatically when the 
operator depresses a foot lever. The length of scrap 
at the end of each bar is negligible and there is no 
necessity to push short bars through by hand. Both 
cross slide and turret hand wheels are fitted with 
dial indicators. Power feed is provided to the turret 


* 

















FIG. 32—CAPSTAN LATHE—TURNER 


and has a range of four speeds. Engagement is by 
lever on the front of the apron. Disengagement is by 
a second lever and the trip can be adjusted at a dead 
stop or slightly before the dead stop to enable the 
feed to be finished by hand. Six stops are fitted out 
of the way of swarf and oil. Motor drive is by a motor 
contained in a cabinet through a reduction gear and 
thence by V belt drive to the headstock and an adjust- 
ment is provided for belt tensioning. The headstock 
spindle is of hardened and ground nickel steel and 
runs in large-diameter taper roller bearings; all 
other shafts run in ball bearings. The driving pulley. 
when fitted, is fully floating and runs on wide ball 
bearings of special construction. The drive is then 
taken through a number of flexible buffers, the driving 
shaft being unaffected by pulley wobble or belt 
vibration. The forward and reverse movement is 
obtained through internal expanding clutches 
operated by lever. A conveniently placed housing 
contains pick-off gears and alternative spindle speeds 
can be obtained by variation in pick-off gears fitted. 
The stationary collet is closed by toggle action and 
the design ensures that the stock is pressed against 
the stop as the collet closes. Stock feeds through the 
spindle by means of a feed finger, which in turn is 
connected to a weight: which is loaded once in every 
cycle by the operator pressing a foot pedal. The 
removal of collet or feed mechanism is simple; all 
headstock gears are of heat-treated steel and run in 
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oil. Local lighting is provided as an extra. Th 
spindle speeds are given as first range, 50, 107, 23¢ 


192 r.p.m.; second range, 129, 276, 590, 1265 r.p.m. 
Additional ranges can be accommodated by substi- 


tuting different ratios of pick-off gear. Feeds of th 


turret are 50, 66, 100, and 200 cuts per revolution, 


with driving pulley speed of 450 r.p.m. The moto 
speed is then 1400-1450 r.p.m. 

The grinder illustrated in Fig. 33 has 
designed to simplify the maintenance of all types o 
tools and cutters, The headstock is driven by 


+ h.p. 

















FiG. 33-TOOL AND CUTTER GRINDER—TURNER 


push button operated. A second motor drives the 


chuck. The machine is 17in. between centres, has a 
19in. traverse of the slide, and a 6in. cross feed. It 


will grind up to 9in. diameter cutters on centres and 
Llin. on holders. The vice jaws open 2}in. and the 
chuck capacity is 4in. The main spindle rotates at 
2850 r.p.m. and the internal spindle at 11,000 r.p.m. 
- LTD. 

The stand of Babcock and Wilcox, Ltd., of London 
and Renfrew, which was one of the largest in the 
Engineering Section, was mainly devoted to showing 


BascocK AND WILCOX, 


been 


a 
electric motor with a direct starting switch 


e|exhibits included the firm’s ‘“ Sealweld”’ 


valves. 
e 
support, a view of which is shown in Fig. 35. 
r 


f 
500 Ib. to 7500 1b. and a 2in. 
travels of 3in., 4in. 
at a somewhat reduced range of loads. 


of about plus and minus 20 per cent. 























FiG. 35—Pipe SUPPORT—BABCOCK 


line, an adjustable damper can be supplied. 

Other exhibits included examples of heavy forged 
and pressed drum heads, and typical applications 
of resistance welding and oxy-acetylene welding. 

Various calorised annealing and heat-treatment 
pots were shown, as were vessels made in Calmet 
alloy. The Clarkson Thimble Tube Boiler Company, 
Ltd., of Australia House, an associated firm, exhibited 
a typical section through a composite boiler designed 
for oil fuel or other fuel burning and waste heat 
recovery from exhaust or flue gases. Edwin Danks and 
Co. (Oldbury), Ltd., showed alongside a slaking plant 
and a digester, an improved form of economic boiler, 
illustrated in Fig. 34. This boiler, which was exhibited 
in a modified form last year, was, in the first instance, 
designed for the purpose of improving the water 
circulation. 








FiG. 34—DANKS ECONO 


the various welding processes now used in the firm’s 
works. Fusion welding was exemplified by a half 
boiler drum, and special radiographs of the circum- 
ferential seam were on view, while a full range of 


test pieces used in the works routine tests was also 
exhibited. Various types of flash welding for super- 
heater tubes, &c., were also shown. 


The pipework 





Mic BOILER—BABCOCK 


thoroughly scoured by the six connections from the | 
shell to the combustion chamber circulating system, 


metal 
joint for high temperatures and pressures, and a 
number of hand and electrically operated Babcock 


A new exhibit was the Babcock Genspring constant 
This 
device has been designed to compensate for variations 
in spring tension, so that its supporting effort is 
substantially constant regardless of pipe movement. 
These supports can be supplied for any loads from 
vertical travel, while 
and 6in. can be provided for 
Adjusting 
bolts give a variation in the capacity of each support 
For cases where 


there are possible vibrations transmitted to the pipe offers distinct advantage. 


It has recently been found from boilers | 
in commission that the bottom of the boiler is more | 


| 


equivalent to the temperature at the working level 
This, it is claimed, guarantees an equal temperature 
over the tube plates, thus eliminating stresses caused 
by uneven expansion, which, in the past, have often 
been the direct cause of tube leakages. 

Another point in favour of this special construction 
is the additional heating surface which is thereby 
introduced into the combustion chamber and which 
materially assists in increasing the evaporation. 
The boiler has shown, it is stated, under normal 
conditions, an evaporation of 25 per cent. more than 
an ordinary economic boiler os equal size. It may be 
further noted that whereas in previous designs the 
combustion chamber was lined with water tubes, in 
the improved arrangement which was exhibited the 
gases sweep through a tube bank, thereby making the 
tubular heating surface more effective as a heat- 
absorbing medium. A dash-plate fitted in the shell 
of the boiler prevents undue disturbance at the 
top and also serves to eliminate priming. 


EVERSHED AND VIGNOLES, LTD. 


A typical control panel in the centre of the stand 
of Evershed and Vignoles, Ltd., of Acton-lane Works, 
Chiswick, W.4, carried indicating and _ recording 
instruments operated by various methods of distant 
| indication, including the Midworth distant repeater, 
the C. and §. non-contact system, and the new 
Evershed-Midworth telemeter system. All these 
schemes have heen described in our columns at 
different times, and the last mentioned as recently 
as January 1l0th—see THe ENcInerr, page 43. 
The choice of the system to be employed depends 
on the nature of the problem involved. The Evershed- 
Midworth distant repeater is used for the repetition 
of electrical quantities, steam pressures, steam and 
water flow, and of any angular movement with a 
weak operating force. For the indication of water 
levels and valve positions, especially under conditions 
such as those met with in connection with sewage 
schemes or at docks, the C. and 8. system, with no 
| moving contacts, is particularly suitable. It requires, 
| however, three pilot wires between the transmitter 
| and receiver, and for long runs or when it is desired 
bs use Post Office lines, the Evershed-Midworth 
Telemeter system, requiring only two pilot wires, 
Another point in favour 
|of the system is that the electrical supply can be 
fed in either at the transmitter, the receivers, or at 
any intermediate point. 

Most, if not all, of the firm’s other exhibits are 
also well known. There was an automatic plumb 
bob level indicator for indicating or recording the 
level of water in deep wells or bore-holes electrically, 
and capable of showing the depth of water to within 
an inch or two irrespective of the bore-hole depth. 
Various patterns of the Dionic electric water purity 
meter or Salinometer, speed indicators for indicating 
or recording the speed of machines at a distance, 
megger insulation and resistance measuring sets, the 
latest megger circuit tester, the megger capacity 
meter, and a high sensitivity recorder constituted other 
| exhibits. 











JAMES GORDON AND Co., Lip. 


| 
| Various types of relays, regulators, &c., used in 
connection with the Hagan system of automatic 
boiler control, *‘ Simplex” and ‘ Duplex” mono- 
combustion recorders, and the Igema distance boiler 
water level indicator, were exhibited by James Gordon 
and Co., Ltd., of Regent House, Kingsway, W.C.2 
The “‘ Duplex.” Mono combustion recorder registers 
unburnt combustion gases in addition to the CO,, 
and thus provides a guide to the combustion 
conditions. When a CO, record is required alone, 
however, the ‘‘ Simplex ” mono recorder is supplied. 
The Igema distance water level indicator is probably 
| well known, for it is said to have been installed in 
many leading power stations and industrial estab- 
|lishments throughout Europe and in the United 
Kingdom. It consists of a U tube in the lower end 
of which is a column of red indicating liquid repre- 
senting the water level in the gauge glass. The water 
\level in the one leg maintained at a definite 
| height by a condenser, while the level in the other 
leg varies as the level in the boiler drum. The 





is 


| indicating liquid has a density higher than that of 


water. While the device is subject to pressure. 
|the indicator itself is not exposed to heat, and 
| breakages due to high temperatures are eliminated. 
The water level in the indicator is shown Dy 


'a column of red liquid illuminated from behind 
| by a@ strip light. 


Taps and baffles in the system 
ensure that the regulator does not lose its effective- 
ness by dirt getting into it. 

Lrp. 


British Rema MANUFACTURING COMPANY, 


A number of machines from the firm’s range of 
crushing, pulverising, classifying, and mixing plant 
were displayed by the British Rema Manufacturing 
Company, Ltd., of Halifax, most of the machines 
being in operation. Prominent among them were the 
ball mill, shown in Fig. 36, and the heavy duty 
exhauster fan, which form part of the grinding. 


whereas in the ordinary economic boiler there is| vacuum, drying, and classifying plant used for pre- 


only one blow-off connection to the shell. 

Tests of temperature of the water in the boiler 
have been taken, which show that the temperature | 
of the water in the bottom of the boiler is practically 





‘is most efficient in the larger sizes, 


| paring pulverised fuel. The system is explained by the 
drawing, Fig. 37, which illustrates a typical lay-out, 
The system is particularly suited for large outputs and 
exceeding + tons 
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per hour capacity. As with all other pulverisers, 
output is increased and power consumption lowered if 
means are provided to extract the fine powder from 
the machine as soon as produced. With this object 
in view, the system of sweeping the mill with air has 
been adopted by many makers and has given satis- 
factory service for grinding dry material where a 
limited range of fineness is all that is required. The 
great disadvantage of the simple windswept ball mill 
is the inability successfully to dry and grind material 
simultaneously. When handling wet raw material 
it is necessary to provide about 4 Ib. of air per pound 





classifier, and is lifted by the air stream into the lower 
portion of the classifier, the fine powder going through 
the classifier to the fan, the raw coal and oversize 
being discharged down a chute K to the mill inlet vid 
a rotary valve which prevents air short-circuiting 
between the mill inlet piece and the classifier. The 
fine coal is aspirated out of the mill by the air stream 
and carried forward to the classifier, where any 
oversize is rejected back to the mill inlet and only 
fines allowed to pass forward to the fan. As the raw 
coal is delivered by the feeder through the rotary 





valve L it falls down chute M and enters the rising 
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Fic. 36—AIR 


of material in order to have a sufficient volume of air 
to absorb the moisture. It is, however, impossible 
to employ so much air on the simple windswept ball 
mill, as the resulting velocity would extract very 
coarse particles and prevent the desired fineness of 
product being obtained. The British Rema wind- 
swept ball mill is fitted with a patented system of 
classification and drying, originally developed for 
firing rotary cement kilns and boilers on the unit or 
direct firing system of pulverised coal firing, but it is 
equally suitable for grinding many other materials 
and delivering the ground product to storage bins. As 





























Sweet BALL MILL—BRITISH REMA 


air stream in pipe D. The coal is arrested and 
accelerated up to the speed of the air. This action is 
not, however, instantaneous, and during the time the 
coal is being arrested in its downward path, reversed 
and accelerated up to the speed of the rising air 
column, every piece or particle is separated from its 
neighbour and subjected to a scrubbing action by the 
high velocity stream of hot air, each particle being 
given a spinning motion during the process. Since 
only a portion of the total air passes through the mill, 
@ sufficiently high quantity of air can be drawn up 
pipe D and through the classifier to absorb all the 
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Fic. 37—PULVERISING 


shown in Fig. 37 hot airis drawn through the system by 
exhauster fan A. The hot air enters the system vid 
hot air pipe B to breeches piece C. At this point the 
air divides, a proportion going direct to classifier vid 
pipe D, the remaining air being shunted along pipe E 
through the mill F and vid outlet piece G, to join up 
with pipe D. The proportion of air shunted through 
the mill may be regulated by a suitable valve. It 


will be seen that all the air finally passes along pipe D 
through the classifier to the fan A, where it is dis- 
charged vid the delivery pipe H to the burner on the 
kiln. The raw coal enters the system at a point J 
just above the bend on the vertical pipe under the 























PLANT—BRITISH REMA 


moisture when handling the wettest coals. Further, 
as the classifier controls the fineness definitely, rela- 
tively high air volume and velocity may be employed 
for sweeping the mill, thus enabling every particle 
of fine powder to be extracted as quickly as produced. 
It is immaterial if some oversize is taken over at the 
same time as such oversize particles are rejected back 
to the mill by the classifier. A cold air mixing or 
temperature valve N is fitted to the hot air pipe near 
the source of hot air, and a thermometer fitted to the 
fan delivery pipe. As long as the temperature valve 
is set to give a reading between 200 deg. Fah. and 





220 deg. Fah. at the fan delivery the correct tempera- 





ture conditions inside the system are satisfied and 
the operator does not need to know the temperature 
of the hot incoming air. 

The mill bearings are water cooled with dust-tight 
glands, the gearing is totally enclosed and runs in oil. 
The inlet and outlet pieces are specially designed td 
prevent any accumulation of powder. Two manholes 
are provided on the mill casing to give separate access 
to each compartment. The rotary valves have auto- 
matic spring loaded clutch drives, which interrupt 
the feed without damage, in the event of a large piece 
of foreign material entering and jamming the feeder 
or valves. The fan is designed with exceptionally 
thick scroll plates and impeller blades, thus ensuring 
a run of three months non-stop on dirty coal. The 
impeller can be changed in about thirty minutes and the 
complete bearing assembly taken out and changed for 
a spare in about forty-five minutes. The whole system 
is automatic in operation, the raw coal being fed from 
the raw coal bunker and dried, ground, classified, and 
delivered in one operation to the burner or burners 
or powdered material bin in the case of storage system. 


JoserH Lucas, Lrp. 


Exhibits of considerable interest to motorists were 
to be found on the stand of Joseph Lucas, Ltd., of 
Great King-street, Birmingham. Among them was 
the Lucas foglamp and anti-dazzle passlight. Its 
chief feature is a special split reflector and shielded 
bulb, which give a penetrating flat-topped beam with- 
out back glare, and the use of an amber front is 
unnecessary. The lamp was mounted at the side of a 
conventional amber-fronted lamp, while some distance 
in front of the lamp was a cycle rear mudguard with a 
reflector, and in the intervening space two thick 
gauge screens to simulate fog. When the amber- 
fronted lamp was switched on there was considerable 
back glare, and the cycle mudguard could hardly be 
discerned, whereas with the other lamp the mud- 
guard could be seen without difficulty. The type of 
apparatus used in the Lucas factory to ensure that 
bulbs will foeus with lamps was also on view. Every 
bulb is tested with this apparatus before it leaves 
the works. An enlarged image of the bulb filament 
is thrown on to a sereen on which there are carefully 
calibrated tolerance marks, and bulbs which will 
not focus are instantly detected. Much trouble 
can be caused by lamps with filaments out of focus 
or filaments which rapidly sag in service, for they 
produce a poor beam which is a constant source of 
dazzle to other road users. 

Another exhibit was designed to show the advantages 
of compensated voltage dynamo control, as compared 
with third brush control. The two dynamos were 
driven at the same speed, and various instruments 
indicated how the compensated voltage control 
equipment automatically takes care of output 
requirements under all load’ conditions and state of 
the battery charge. A high-speed ignition demon- 
stration equipment showed how absolutely regular 
sparking can be obtained up to engine speeds of 
10,000 r.p.m., which, needless to say, greatly 
exceeds practical requirements. In the cycle section 
a demonstration was designed to show that the Lucas 
cycle dynamo can provide current to give an excellent 
light at all running speeds. 


ASHWELL AND Nesprirt, Lrp. 


The “ Iron Fireman” automatic stoker was on view 
on the stand of Ashwell and Nesbitt, Ltd., of Barkby- 
lane, Leicester. The machine consists of coal hopper 
and screw conveyor worm in a mild steel tube, which 
is coupled to a cast iron retort, and self-contained 
plenum chamber. The screw conveyor is rotated 
from a gear-box which is driven by an electric motor 
mounted above. The motor is mounted on insulated 
rubber bushes, and the drive is by means of flexible 
“VY” ropes, thus ensuring comparative silence in 

i From the same motor a centrifugal multi- 
bladed fan is driven to supply the air nécessary for 
combustion, which is delivered along a separate 
ducting to the plenum chamber, and is then discharged 
through small air ports to mix with the coal. So 
long as the machine is running, coal is fed continuously 
by the worm to the retort, and air is constantly mixed 
with it. As the coal approaches the fire the heat 
liberates the volatile gases from the coal, and they 
are mixed with the air. The gas thus produced 
must pass through the incandescent bed and so become 
ignited before being liberated in the furnace. The 
carbon in the fuel then continues to rise owing to 
the pressure exerted by the green coal behind it, 
and the carbon becomes ignited and forms the incan- 
descent layer of fire. It will be seen that practically 
the whole of the heat value in the fuel is utilised 
and, at the same time, smoke is reduced. The stoker 
is automatically controlled electrically by means of 
a water thermostat to prevent overheating of the 
water in the boiler, and a room thermostat to control 
the temperature of the building. When the stoker is 
applied to a steam installation an automatic steam 
pressure control can be fitted instead of the hot water 
control. 

When the room thermostat or boiler controller 
reaches a predetermined setting, the stoker is auto- 
matically cut out. It is cut in again as soon as more 
heat is required. If these controls keep the stoker 
cut out for very long periods an electrically driven 
time switch runs the stoker for a few minutes every 
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hour, thus preventing the fire from going out. In 
the control circuit a switch is incorporated whereby 
the stoker can be controlled from the time switch 
only, which is very useful for night times and week 
ends. 
Metprums Lp. 
The firm of Meldrums Ltd., of Timperley, was 
exhibiting the “‘ Koker’’ mechanical stoker—Fig. 38. 
The stoker exhibited was arranged to suit a Lancashire 
or an Economic type boiler. The fuel from the hoppers 
passes into the stokér feed box. In this box is a 
sector, the travel of which is controllable over a wide 
range, which determines the rate of feed of the fuel. 
The fuel then passes in measured quantities on to the 
coking plate. The coking plate has a certain amount 
of air passing through it, sufficient to coke the fuel, 
but not to obtain a very great rate of combustion. 
The fuel is then moved by the bars on to the grate 
proper, where the combustion is at its greatest. As 
it travels to the end of the grate the air spaces are 
reduced, and as the fire thins the combustion rate is 
decreased, the clinker passing over into the ashpit. 
The stoker exhibited is arranged for natural draught 
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Fic. 38—** KOKER ** MECHANICAL STOKER—MELDRUMS 


but it is equally suitable for forced draught working 
by either fan or steam jet. When the stoker is 
directly driven from a motor a slipping clutch is pro- 
vided so that in the event of any stone or metal being 
thrown in with the fuel too large to pass the ram no 
injury is done to the mechanism. The moving bars 
are of the box bar type, consisting of frames in two 
pieces bolted together. The bars consist of small bars 
interlocked with each other. They are easily renew- 
able and the frames themselves are not in contact 
with the fire. The bars are operated by the cam shaft 
upon which are mounted a set of interlocking cams, 
which are chilled on the working faces and also on the 
renewable nibs on the bar ends. All the bars travel 
towards the end of the grate together, carrying the 
fuel bed with them, and the bars are brought back 
again alternately and moved under the fuel bed. The 
gear-box consists of worm and worm wheels mounted 


the rapid oscillation of a short brake or folding head. 
Flanging is accomplished by hand feeding the work 
under a hold-down tool and lightly pressing the 
work against an are-shaped guide. This guide is 
an integral part of the hold-down tool, the are radius 
being equal to the height of the flange to be performed. 
In addition to its guide function, the hold-down 
tool clamps the work to the anvil during the working 
stroke of the bending head and releases during the 
up or idle stroke. Also, the face of the tool provides 
the forming surface against which the flange is shaped 
and finished. On the No. 2 machine a three-speed 
gear-box is provided, and has been designed to 
facilitate easy and quick changing. The gears are 
hardened, the teeth rounded, and the shafts are 
hardened and ground. Speeds of 440, 330, and 250 
strokes per minute are produced, controlled by a 
handle at the front of the machine. The gearing 
and the simple link drive is below the table and 
fully enclosed. The hand wheel and the flanging 
head are the only exposed parts. A self-contained 
electric motor is fitted for any voltage, and the 
push-button starter is conveniently placed for ready 
control. A stop for the hand wheel to prevent the 
flange being turned beyond the 90 deg. is provided 
for by a cam. Adjustment of this cam is given by a 
handle at the side of the machine so that it is to hand 
when setting the tools. A handle puts the clamping 
movement of the flanging head out of action. A 
knob at the rear of the machine actuates a quick 
release on the hold-down dog, allowing the throat 
of the head mechanism to be lifted to release the work. 


SWEENEY AND BLocksIDGE (POWER PrREssEs), LTD. 


The press illustrated in Fig. 39 was on view on 
the stand of Sweeney and Blocksidge (Power Presses), 
Ltd., of Sonia Works, Parkfield-road, Saltley, Bir- 
mingham, 8. It is the firm’s No. 9 rigid geared power 
press, and it provides a reduction gear of 5: 1 between 








duced from’ the firm’s steels, while Padley and 
Venables, Ltd., of Suprex Works, Northwood-street, 
Birmingham, 3, displayed stainless steel raw materials. 
A selection of drop forgings was shown by the Carron 
Company, of Carron, Falkirk, while Arthur Lee and 
Sons, Ltd., of Crown Steel and Wire Mills, Bessemer- 
road, Sheffield, displayed samples of hot rolled strip 
and ‘“‘ Singleequench ”’ steel. Henry Wiggin and Co., 
Ltd., of Thames House, Millbank, Westminster, 
exhibited Monel metal in various finished products ; 
Enfield Rolling Mills, Ltd., of Wenlock-road, London, 
N.1, exhibited copper, brass, and zinc in various forms, 
while the Britannia Tube Company, Ltd., of Glover- 
street, Birmingham, 9, displayed both mild steel and 
stainless steel tubes and sections. Castings were dis- 
played by Thomas G. Hale (Tipton), Ltd., of Dudley 
Port, Tipton, Staffs. Turning to the uses to which 
these raw materials are put, a display of bolts, 
nuts, and small parts made in production quantities 
for various industries to close limits of accuracy, 
was made by M.C.L. and Repetition, Ltd., of Pool- 
lane, Langley, Birmingham. Another display of 
bolts and nuts was shown by Charles Richards and 
Sons, Ltd., of Imperial Bolt and Nut Works, Darlas- 
ton, South Staffs., while the Steel Nut and Joseph 
Hampton, Ltd., of Woden Works, Wednesbury, 
had a similar display. Tubes formed the basis of 
the stand of Accles and Pollock, Ltd., of Oldbury, 
Birmingham, as well as of the Reynolds Tube Com- 
pany, Ltd., of Hay Hall Works, Tyseley, Birmingham, 
while the Birmingham Battery and Metal Company, 
Ltd., also showed a range of tubes im © brass, 
copper, and steel. Langley London, Ltd., of 161, 
Borough High-street, London, 8.E.1, displayed the 
Steleon Anchor steel plates for flooring, &c., while the 
Chesterfield Tube Company, Ltd., had on view cold- 
drawn weldless steel pipes, cylinders, &e. Non-metallic 
raw material in the shape of mica in various forms was 
to be seen on the stand of Mayfield and Co., of 15, 
Prince of Wales-road, Norwich, while General Refrac- 

tories, Ltd., of Genefax House, Sheffield, 10, displayed 
various well-known products. John G. Stein and Co.., 
Ltd., of Bonnybridge, Scotland, showed refractory 

bricks. 

Belting, hoses, roller coverings, and anti-corrosion 

rubber formed the basis of the display on the stand of 
the Dunlop Rubber Company, Lid., of St. James’s 
House, St. James’s-street, London, S.W.1, while 

electric cables were displayed by the Cable Makers’ 

Association, Sardinia House, Sardinia-street, Kings- 

way, London, W.C.2. ‘ Grooved Roxo ”’ belting and 

similar products were on view on the stand of Small 

and Parkes, Ltd., Hindham Vale Works, Manchester, 

9. Balata belting and driving rope was displayed 

by R. and J. Dick, Ltd., of Greenhead Works, 

Glasgow, S.E. Chemicals of the range known as 

“ Judex’”” were shown by the General Chemical 

and Pharmaceutical Company, Ltd., of Judex Works, 

Sudbury. Fletcher Miller, Ltd., of Alma Mills, 

Dukinfield, Manchester, was exhibiting the “ Cool- 

edge’ range of lubricants, while the Bowran paint 





on ball bearings. 
JoHN THOMPSON (WOLVERHAMPTON), LTD. 


The firm of John Thompson (Wolverhampton), 
Ltd., of Ettingshall Engineering Works, Wolverhamp- 
ton, was exhibiting a fusion welded boiler drum, 
26ft. long and of 3ft. 9in. inside diameter. The 
shell is 1 in. thick, and the ends 1}in. thick. It 
was designed for a working pressure of 350 lb. per 
square inch, and a test pressure of 530 lb. per square 
inch. The drum is one of five for a Thompson 
‘“* Beta ” water-tube boiler built for the Pinkston 
power station of the City of Glasgow Corporation. 
Also on view on the stand was. the “ Dejector,”’ an 
apparatus patented by the Kennicott Water Softener 
Company, an allied concern, which is a simple method 
of keeping a boiler free from scale. The operation 
of the ‘“ Dejector”’ is as follows :—A connection is 
made to the bottom of the boiler where the maximum 
deposit takes place. A circulating pipe is taken from 
this point to the top of the boiler through a steam 
jacket, which forms the hot leg of the circulating 
system, then down to the inlet of the ‘‘ Dejector.” 
The water from the boiler, carrying with it the 
precipitated hardening salts, then passes through 
the ‘‘ Dejector,” where the hardening salts are 
retained in the form of mud, and the water freed from 
suspended matter is returned from the “ Dejector ” 
back again to the boiler. As the water leaves the 
‘* Dejector *” on its return to the boiler, a definite 
quantity of soda ash in solution is added, in sufficient 
quantity, to precipitate the permanent hardness 
contained in the water being fed to the boiler. . The 
sludge retained by the ‘‘ Dejector ” is blown down to 
drain at intervals. 


Sexson Macuine Toot Company, Lp. 

The flanging machines exhibited by the Selson 
Machine Tool Company, Ltd., of Abbey House, 
Victoria-street, Westminster, are designed to perform 
flanging operations using the contour of the material 
as a guide, a system which enables irregular shapes 
to be flanged. The method of fianging is through 








direct belt drive. 


shaft. 


clutch used. 
wheel runs in an oil bath. 
is of cast steel and has a phosphor bronze liner. The 
stroke is variable from lin. to 3in., while the slide 
can be adjusted over a 2in. range. 
and is secured to the connecting-rod by «@ ball con- 
nection having hardened joints. 
press is a rigid one-piece forging. Lubrication, except 
for the gearing, is by Stauffer grease cups. The press 
will blank out without shearing in steel 9in. diameter 
of yin. thickness, or 3in. diameter of {,in. thickness, 
or 2in. square of 0-120in. thickness. 
pressure of 20 tons and weighs 37 cwt. 


steels. 














FiG. 39—POWER PRESS—SWEENEY 


the 2U0in. diameter driving pulley and the crankshaft, 
enabling an electric motor to drive the press by 
The first motion shaft carries a 
barring wheel and the belt pulley on opposite ends, 
an arrangement which gives,even fly-wheel effect. 
The shaft runs in phosphor bronze bushes. It carries 
the gear pinion consisting of a forged steel blank 
with machine-cut teeth, which meshes with the cast 
steel gear wheel on the forged high-carbon steel 
A cast iron guard encases the gearing. On 
the gear wheel is fitted a hardened steel ring provided 
with three clutch-locking points for the automatic 
A phosphor bronze bush on the gea: 
The connecting-rod 


OTHER EXHIBITS. 


A number of firms exhibited raw materials at the 
British Industries Fair. Prominent among them was 
Firth-Vickers Stainless Steels, Ltd., of Staybrite Works, 
Sheffield, with exhibits of non-corrodible and heat- 
resisting steels for all purposes. British Rolling Mills, 
Ltd., of Brymill Steel Works, Tipton, were also showing 
Thos. Firth and John Brown, Ltd., of Atlas 
and Norfolk Works, Sheffield, displayed tools pro- 


The slide is long 


The frame of the 


It exerts a 


products'were shown by Robert Bowran and Co. (1934). 
Ltd., of Commercial Union Buildings, Newcastle-upon- 
Tyne. The well-known products of Metal Processes. 
Ltd., of 48, Frederick-street, Birmingham, were also 
displayed. The Vacuum Oil Company, Ltd., of Caxton 
House, Westminster, exhibited a range of lubricants. 
Tecalemit, Ltd., of Great West-road, Brentford, 
Middlesex, displayed various lubricating devices. The 
Bromax Pneumatic Paint Brush, Ltd., of 38, King 
William-street, London, E.C.4, demonstrated a pneu- 
matic paint brush, and a range of pneumatic machines 
made by B.E.N. Patents, Ltd., Gorst-road, Park 
Royal, London, N.W.10, was also on view. The pro- 
ducts of Wellworthy, Ltd., of Stanford-road, Lyming- 
ton, consisted of piston rings of various sizes and 


types. Charles Taylor (Birmingham), Ltd., of 
Bartholomew-street, Birmingham, 5, exhibited 
chucks, collets, tools, and toolholders, while a 


similar exhibit was on view at the stand of 
H. W. Ward and Co., Ltd., of Dale-road, Selly 
Oak, Birmingham. The Horstmann Gear Com- 
pany, Ltd., had on view various Newbridge devices 
for use with gas appliances, while taps, unions, 
&c., were shown by Rotherham and Sons, Ltd.. 
of Coventry. The Mastabar Belt Fastener Company. 
Avenue-parade, Accrington, Lancs., was displaying 
its product, which has been described in THE 
ENGINEER in full, as has been the Pegson power 
rammer demonstrated by Pegson, Ltd., Coalville, 
Leicestershire. J. Stone and Co., Ltd., of Deptford, 
London, 8.E.14, were exhibiting the P-TV infinitely 
variable gear and the H-R reduction gear, both of 
which have been fully described in THE ENGINEER. 
The Sinuflo boiler was exhibited in a form sub- 
stantially unchanged from last year on the stand of 
Cochran and Co., Annan, Ltd., which also exhibited 
the coal-fired boiler on permanent loan to the 
Exhibition for heating. and hot water services. 
J. Colbo and Sons, Ltd., of 42-43, Regent-square, 
Gray’s Inn-road, London, W.C.1, exhibited a range 
of hydraulically operated elevating platform factory 
trucks, and an interesting stacker or lift staging for 
warehouse use. J. Rhodes and Sons, Ltd., of Grove 
Iron Works, Wakefield, had on view a series of presses 
for metal stamping. Woodworking machinery, 
including the “‘ Zyto ” universal machine, was shown 
by 8S. Tyzack and Sons, Ltd., 341, Old-street, London, 
E.C.1. Dennis Brothers, Ltd., Guildford, exhibited 





a range of motor-driven lawn mowers. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


PAPERS AND DISCUSSIONS, 

Srr,—May I suggest that the fault with many papers | 
published in the ‘* Proceedings” of the Institution of 
Mechanical Engineers is that they are based more on 
learning than on genuine scientific knowledge ? The dis- 
tinction may not be immediately apparent. It is, never- 
theless, a distinction of real importance. 

A paper may be replete with evidences of learning, 
liberally sprinkled with abstruse technical terms, reinforced 
with the higher mathematics, illustrated with complex 
charts and statistics, and provided with a high-sounding 
title, as, for example, “The Nomenclature of Funda- 
mental Concepts in the Design of Metallic Incubators *-— 
it may exhibit all such characteristics and still reveal 
scarcely a trace of real scientific knowledge. 

‘* Learning,” says Hazlitt, in an essay on “ The Ignor- 
ance of the Learned.” “is the knowledge of that which is 
not generally known to others, and which we can only 
derive at second-hand from books or other artificial 
sources. The knowledge of that which is before us, or 
about us, which appears to our experience, passions, and | 
pursuits, to the bosoms and businesses of men, is not 
learning.... He is the most learned man who knows the 
most of what is farthest removed from common life and 
actual observation, that is of the least practical utility, | 
and least liable to be brought to the test of experience.” 

But Hazlitt, it may be said, knew nothing of science or 
engineering. Let us then turn to the late Professor T. H. | 
Huxley, a giant among men of science in the nineteenth | 
century : “* In the world of letters, learning and knowledge | 
are one, and books are the source of both; whereas in | 
science, as im life, learning and knowledge are distinct, 
and the study of things, and not of books, is the source of | 
the latter.” 

Again and again Huxley emphasises the vital necessity | 
of basing scientific work on practical experience rather | 
than on booklore. For example: ‘“ The great benefit 
which a scientific education bestows, whether as training 
or as knowledge, is dependent upon the extent to which the 
mind of the student is brought into immediate contact 
with facts.” And again, addressmg an audience of 
teachers: ‘‘ Mere book learning in physical science is a 
sham and a delusion—what you teach, unless you wish to 
be imposters, that you must first know; and real know- 
ledge in science means personal acquaintance with the facts, 
be they few or many ”’ (my italics). 

Thus it will be seen that to plead for more papers of a | 
practical nature—i.e., technological in the sense of dis- | 
cussing the facts of practical engineering experience-—is, | 
according to Huxley, really to ask that a greater proportion 
of papers shall be more truly scientific rather than less so ; | 
that they shall in fact get down to the bed-rock realities 
on which basie principles are themselves based. 

Harescombe, February 27th. Hues P. Vow ns. 





MACHINERY AND THE NATION. 


Sre,—-Thoughtful people will agree with the conclusion 
in your leading article on February 28th, ‘* Machinery and | 
the Nation,” that the aim of national self-sufficiency is 
best justified by the need for security in war time. The 
people as a whole are only permitted to use a fraction of | 
the possibilities of present-day industrial efficiency so that 
the size of the fraction is probably far more important m 
its effects on the standard of living than a comparatively 
small joss of efficiency due to manufacturmg under con- 
ditions short of the best. 

[t is surely most important to stress the cause of war, 
whether economic or armed. These causes must be | 
apparent to anyone who realises the significance of the | 
so-called ‘‘ favourable trade balance,” a factor which | 
falsifies the conception of international trade as the 
exchange of commodities of equal value. 

Put as a simple mathematical proposition, it is obviously | 
impossible for A. to export goods to the value of to B.—in | 
excess of goods of equal value taken in exchange—and at 
the same time for B. to export a similar excess y to A. 
And yet that is exactly what we are all trying to do, and 
A. and B. are bound to be in that state of stress illustrated 
by the query as to what would happen if an irresistible | 
force met an immovable object. 

It is commonly accepted that if and when Italy conquers 
Abyssinia she will impose an “ unfavourable ”’ balance so 
that her own may be “ favourable,” and the Italian finan- 
cial system will work reasonably well while that state of 
affairs can be maintained, Although the average Italian 
is no more likely to realise it than the average Briton in 
the next war, he is fighting for the right to dump his 
wealth in commodities on the Abyssinians. 

By ignoring this main cause of war and using the possi- 
bility of war to justify economic war we are in the illogical 
position of a man who starves and ill-treats a dog and then, 
because the dog is savage, says he must starve and ill- 
treat it to keep it tame. 

The same issue contains a letter by Mr. C. H. Allen, in 
which he poimts to the only logical solution when he 
writes: “‘ Each country must distribute sufficient tokens 
to its own people to buy the totality of products available ” 
and “some form of consumer credit money is a definite 
P. R. Masson. 





necessity.” 
Birmingham, February 29th. 





The Steamship ‘ Hopestar.” 


UILT by Swan, Hunter and Wigham Richardson, for 
the Wallsend Shipping Company, Ltd,, the steamship 
** Hopestar,”’ of the shelter deck type, with raked stem 
and cruiser stern, ran successful trials on Wednesday, 
February 26th. With a length between perpendiculars of 
410ft., a breadth moulded of 57ft. 3in., a depth of 38ft., 
a draught of 26ft., and deadweight of 9800 tons, the ship 
has been constructed to Lloyd’s 100A 1 class. It has 
clear holds for carrying large machinery, and is also 
designed for carrying grain. On many parts of the 
structure electric welding was adopted, with the object 
of saving weight. Bulkheads, machinery casings, deck- 
houses, bunkers, auxiliary engine seats, &c., are com- 
pletely welded, whilst the tank top and decks have welded 
seams and butts, which give reduced weight without loss 
of strength. 
Model tests were carried out at the National Physical 
Laboratory to obtain the most efficient form of hull 
possible for the required carrying capacity and other 


two berths in a single tier and separate mess-rooims are 
provided for seamen and firemen. Steam heating and 
electric lighting are fitted throughout the accommodation, 
and there is a refrigerated store chamber for ship’s use. 
As regards the main machinery, it will be recailed that 
some months ago the Parsons Marine Steam Turbine Com- 
pany constructed a demonstration geared turbine set, 
considered to be particularly suitable for the propulsion 
of cargo vessels of about 2000 h.p. Exhaustive trials 
carried out independently led to satisfactory and encourag- 
ing results, This set of machinery has been installed 
in the ‘* Hopestar,” which is proceeding on service to 
demonstrate the further possibilities of the turbine, 
It, is considered that the new design will prove 
attractive to owners of pure cargo class tonnage who are 
searching for the most economical form of propulsion. 
Although cargo vessels of low horse-power have not been 
fitted with turbines on an extensive scale, this latest 
propelling unit, which is not really revolutionary or new 





items such as a streamlined rudder with special fairing 
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A.—H.P. turbine. 
B.—L.P. turbine. 
C.—Gearing. ~ 
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D.—Main condenser. M 

E,—-Chain drive. pump. 
F.—Auxiliary unit. N.—Evaporator. 
G.—Thermal engine. O.—Feed heaters. 


H.-—Air pump. 
I,-—Feed pump (main). 


ARRANGEMENT 


plates to reduce resistance and assist high propulsive 
efficiency. Seven water-tight bulkheads divide the hull 
into five large holds, and one deep tank, situated imme- 
diately aft the engine-room. Large hatches served by the 
latest type of steam windlass and derricks provide for the 
rapid handling of cargo. With the exception of the 
feed water tank, all the double bottom tanks are arranged 
for water ballast ; also the fore and aft peaks and deep 
tank. Bunkers are constructed for carrying coal, and 
there is a reserve bunker in the No. 2a hold; also in the 
*tween decks abreast of the machinery casings. 
Accommodation for the captain and officers is pro- 
vided in steel deck-houses forward of amidships, whilst 
engineers’ accommodation is in deck-houses abreast of 
the machinery casings on the shelter deck. The crew’s 
accommodation, situated aft, conforms with the latest 
Board of Trade regulations. It is divided into two groups 





-Feed pump (harbour). 
K.—General service pump. 
L.-—Ballast pump. 

~—Auxiliary condenser circulating 


P.—Auxiliary condenser. 


in principle, is expected to have a wide field of applica- 
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Q.--12-kW dynamo. 

R.-—-5-kW dynamo. 
S.—-Refrigerating machinery. 
T,.—-Stand-by fabricating oil pump. 
U.--Lubricating oil cooler. 
V.—Lubricating oil purifier. 
W.—~Auxiliary condenser drain tank. 
X.—Lubricating oil tank. 


OF MACHINERY 


tion. Although it is a simplified unit, it has the inherent 
characteristics of the marine turbine used in the develop- 
ment of over 6,000,000 h.p. of the world’s mercantile 
tonnage. Simple construction and operation, high effi- 
ciency, low upkeep, reduced weight, and low fuel con- 
sumption are claimed for the equipment. , 
While first cost has hitherto been an obstacle against 
the turbine’s adoption on cargo vessels, the cost of this 
simplified unit has been brought well within the region. of 
that of good-class reciprocating machinery, The “ Hope- 
star” unit comprises one high-pressure and one low- 
pressure turbine working in series and connected by 
flexible couplings to the opposite ends of a single high- 
speed ‘pinion, For astern running, high and low-pressure 
turbines are incorporated in the casings of the respective 
high and low-pressure ahead turbines. The high-speed 
pinion gears with a primary wheel mounted on the 





of cabins for seamen and firemen. There are cabins with 


secondary pinion shaft, which gears in turn with the 
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secondary wheel keyed to the main gear wheel shaft. All 
gearing is of the single helical type, and to take up the 
unbalanced load due to the axial thrust of the gearing 
thrust blocks are provided for each pinion. The main 
thrust shaft is formed by an extension of the gear wheel 
shaft, the thrust block housing being incorporated in the 
gear case base, thus providing a very rigid attachment. 
The turbines and main condenser are mounted on the 
gear case, thus allowing the alignment of the entire unit 
to be carried out in a single operation. 

Manufactured by the Wallsend Slipway and Engineering 
Company, Ltd., the steam generating plant consists of 
two main multitubular Scotch type boilers, with an outside 
diameter of 14ft. 6in. and a mean length of 12ft. 3in., the 
total heating surface of both boilers amounting to 4306ft. 
Three “‘ Deighton” corrugated section furnaces with 
withdrawable back ends on the Gourley-Stephen principle 
are fitted to each boiler, each giving a total grate area of 
118 square feet. The working boiler pressure is 285 lb. 
per square inch. Combustion type superheaters, made 
by the North-Eastern Marine Engineering Company, raise 
the steam temperature to 750 deg. Fah., an unusual 
feature of the superheaters being that the elements are 
fitted in all three combustion chambers, a scheme made 
possible by arranging a circulating connection to the super- 








MAIN PROPELLING MACHINERY OF S5S.S. 


heater elements from the donkey boiler steam range for 
use when lighting up the main boilers. Under stand-by 
conditions or when the steam is on the main boilers only 
and none is being supplied to the turbine unit, the steam 
from the superheater outlet is led to a de-superheater 
made by the Superheater Company, and having its elements 
suspended between the nests of smoke tubes. After de- 
superheating the steam is led to the auxiliary range or 
to the auxiliary condenser. 

Forced draught equipment for the main boilers was 
supplied by James Howden and Co. Each boiler smoke- 
box outlet leads into a tubular type preheater, arranged 
for three air passes. The forced draught fan is a James 
Howden double inlet high-efficiency unit, driven by an 
engine. Collins improved fire-bars, having a length of 
5ft. 6in. and giving a total grate area of 118 square feet, 
are provided in the main boiler furnaces. A Diamond soot 
blower in the back of each combustion chamber is arranged 
so that both the superheater elements and smoke tubes 
are cleaned in one operation. 

The auxiliary boiler supplying steam for harbour use, 
auxiliary purposes and to the main boiler superheaters 
when lighting up works at a pressure of 120 lb. per square 
inch, and supplies saturated steam only. Its outside 
diameter is 12ft. 6inv, and its mean length l0ft. 9in. It is 
fitted with two corrugated furnaces. The total heating 
surface is 1495 square feet, and the grate aréa 394 square 
feet. The boiler is placed abreast of the main boilers, 
and is arranged for working with forced draught, the 
tubular air preheater being of the single-flow type. A 
Crompton self-tipping ash hoist is installed in the stoke- 
hold. 

The auxiliary machinery in the engine-room consists 
of a Drysdale auxiliary unit comprising a main circulating 
pump, forced lubrication pump, bilge pump, sanitary 
pump, and oil cooler circulating pump. The unit is 
operated by a chain and friction clutch drive from the 
main turbine unit or, alternatively, by a high-speed 
reciprocating steam engine and friction clutch, which are 
only used. when working in or out of port or when steaming 
during foggy or stormy weather. There is also a monotype 
air pump with a vacuum augmenter, a pair of independent 
feed pumps, a stand-by forced lubrication pump, a primary 
and secondary feed-water heater, and an evaporator 
capable of producing 20 tons of fresh water per twenty-four 
hours. These units were manufactured by G. and J. 
Weir, Ltd. The general service pump, ballast pump, 
harbour feed pump, auxiliary condenser circulating pump, 
and gravity feed filter are of Carruthers’ manufacture. 
For reconditioning the lubricating oil there is a motor- 

driven. Vickcen oil purifier with a capacity of 90 gallons 
per hour. In the auxiliary exhaust range there is a 
Holden and Brooke “‘ dual” oil separator. 

The steam generating plant and its installation has been 
under the supervision of Wilson and Burletson, of New- 
castle-on-Tyne, and it fully complies with Lloyd’s rules 





Empire Defence. 


in a White Paper issued on Tuesday last, March 3rd, 
a statement was made by H.M. Government on the subject 
of Empire Defence. 

THE Navy, 

With regard to the naval policy the announcement is 
made that to render the Navy capable in all circumstances 
of fulfilling specified requirements it will be necessary 
not only to proceed with new construction at a more rapid 
rate than in recent years, but also to make good existing 
deficiencies in ammunition and stores of all kinds. Until 
the end of 1936 the strengths of all the principal Naval 
Powers are regulated by treaty. What will remain of 
this limitation after the conclusion of the present Naval 
Conference is not yet certain, but it would seem likely 
that agreement will not extend beyond advance notifica- 
tion of annual programmes, exchange of information, and 
certain measures of qualitative limitation on the sizes 
of ships and their guns. The London Naval Treaty 
prohibits the building of new capital ships so long as it 
remains in force, i.e., till December 3lst, 1936, but the 





** HOPESTAR"’ 


process of replacement cannot be delayed beyond that 
date, and it is intended to make a beginning early in the 
calendar year 1937, when two new capital ships will be 
laid down. The modernisation of certain of our existing 
battleships will be continued. In cruisers the aim is to 
increase the total number to seventy, of which sixty 
would be under age and ten over age. Five cruisers will 
be included in the 1936 programme, A steady replace- 
ment programme for destroyers and submarines is con- 
templated, while in the case of sloops and small craft 
generally the present rate of construction will be con- 
tinued. A new aircraft carrier, of a smaller type, will 
be laid down at an early date. The growing naval import- 
ance of the Fleet Air Arm will necessitate a considerable 
expansion of its present strength. Finally, it will be 
necessary also to increase the personnel of the Navy to 
man the new vessels and to make good existing deficiencies. 
The increase must. be a gradual process in order to ensure 
efficiency, and by March 31st, 1937, the number is expected 
to rise by about 6000 men. 
Tue Arm Force. 

The programme of the Royal Air Force approved by 
the House of Commons last year was designed to bring 
up the strength of the Force at home to a total of 123 
squadrons with approximately 1500 first-line aircraft. 
The defence of Imperial air routes is a function: of the 
Royal Air Force. The Government proposes an inerease 
amounting to approximately twelve squadrons for this 

ose. Mention has already been made in the programme 
of the Royal Air Foree of the four new auxiliary squadrons 
which will form a nucleus for co-operation with the 
Territorial Army. The five regular squadrons at present 
allotted for co-operation with the Regular Army will be 
reorganised to provide seven squadrons, each of twelve 
aircraft, The new programme will inerease the first line 
strength in this country to approximately 1750 aireraft, 
exclusive of the Fleet Air Arm, and of the machines in 
the 12 new squadrons for Imperial defence. 


Tue Army. 


With regard to the Army, the medernisation of coast 
defences at defended ports at home and abroad will be 
proceeded with at an accelerated rate, and the reorganisa- 
tion of anti-aircraft defences in the South-East of England 
which has already been authorised will be extended with 
a view to covermg the important industrial districts in 
the centre and north of the country. The Government 
also considers it essential. ta. take immediate steps to 
improve the housing conditions of the Army, which are 
at present unsatisfactory, amd progress in this matter 
will be made as rapidly as possible during the next few 
years. 

Our present sources of supply munitions are the Govern- 
ment factories and the normal Government contractors, 
who, in peace, manufacture various types of armament. 





specialised kind of output which is generally non-existent 
elsewhere. This includes the production of explosives 
and propellants, the filling of shells and cartridges, and 
the manufacture of fuses, bombs, mines, and torpedoes. 
To meet present requirements in these categories it will 
be necessary to extend or duplicate existing Government 
factories, and both vulnerability of site and the needs 
of the Special Areas will receive consideration. . 

[It will be recalled that in a debate on Special Areas 
on March 2nd, 1936, Mr. Macdonald stated: “... there 
appears to be an opportunity for locating an air station 
in South Wales which should attract a considerable 
quantity of civilian labour, and steps have already been 
taken to investigate possible sites with this end in view. 
Further, the Government have come to a definite decision 
that a new Government factory which will be required in 
the carrying out of the rearmament programme will be 
located also in South Wales. I am able to say that the 
site has already been decided upon.’’] 

GENERAL. 

The normal Government contractors supply warships, 
aircraft, artillery, machine guns, tanks, lorries, and 
miscellaneous stores of every description. They also 
supply a great variety of articles for export and home 
consumption, and for both purposes they sub-contract 
for materials, fittings, and stores. To some extent it 
will be possible for them to contribute to the increased 
output required by extending their plant or workshops. 
But in the course of investigation it soon became apparent 
that, even for the purpose of the peace-time programme, 
the field would have to be extended to other firms not 
normally engaged in armament work, and at the same 
time it was clear that this extension would to some 
extent assist in the establishment of the organisation 
necessary to ensure rapid expansion of production in time 
of war. 

In connection with the approved programme for the 
Royal Air Force, steps are already being taken to extend 
the field of production by placing orders with firms who 
do not ordinarily manufacture for the Force or for civil 
aviation. This process of extension will have to be 
further enlarged to meet the programmes for the Navy 
and Army, but even so something more will be required. 

In order satisfactorily to provide for our needs both 
in peace and war, his Majesty’s Government has decided 
to create a reserve source of supply which would be avail- 
able in case of emergency. The method of procedure con- 
templated is to select a number of firms which do not 
normally make warlike stores, but which are suitable for 
the purpose by reason of their experience and their 
possession of a skilled staff of engineers and workmen. 
Arrangements would then be made with these firms for 
the laying down of the necessary plant and machinery 
for a given output of selected articles, and sufficient orders 
in peace time would be guaranteed to allow of the requisite 
training in the work of production. The particular 
circumstances will vary in connection with every firm 
and with different types of product. Wide elasticity 
of arrangements must therefore be provided for, but the 
underlying principle is that each selected firm, while 
maintaining and developing its normal civil trade, will 
agree to use its organisation and commercial structure 
to set up spme measure of munition production and thus 
create the reserve source of supply. As regards the 
prineipal contractors, contact will be made with them 
by the Service Departments, while in the case of sub- 
contractors in secondary or ancillary sections of organised 
industry, it is intended that communications shall pass 
through small committees to be appointed by the trade 
organisations themselves. Control to prevent excessive 
profits will be effectively exercised by inspection of books, 
adequate technical costings, audits on behalf of the 
State, and arbitration m cases of dispute. The Govern- 
ment is satisfied that this can be done without impairing 
the confidence and enterprise of contractors undertaking 
novel and difficult tasks. 








SPECIAL STEELS IN AMERICAN BRIDGES. 


A MARKED increase in the use of special and alloy 
steels characterises recent bridge work in the United 
States, and it is stated that since the first use of structural 
steel in the 720ft. span of the Metropolis Bridge over the 
Ohio River in 1915, the only long-span bridge built 
exclusively of ordimary carbon steel is that of the New 
York Central Railroad over the Hudson River at Castleton. 
The steel specified for the Delaware River highway 
bridge, a few years ago, contained 0-40 per cent. carbon. 
0-45 silicon, and 1-0 manganese. This is fairly typical 
of present practice, and it is notable that in recent years 
there has been a decided trend toward a higher manganese 
and lower silicon content, with more manganese than 
silicon. Nickel steel, with about 3-25 per cent. nickel, has 
been used in a number of bridges. This alloy has less 
tendeney to harden the steel than some other alloys, but 
its cost has outweighed this advantage. In comparing 
the Ohio River bridge at Louisville, built five years ago, 
with the Golden Gate bridge now under eonstruction 
at San Franciseo, there appears a decrease im carbon 
from 0-345 to 0-27 per cent.; a decrease in silicon from 
0-27 to 0-25 per cent., and an increase im manganese from 
0-77 to 1:25 per cent. The steel for the Golden Gate 
bridge has 88,000 Ib. ultimate strength, 55,800 Ib. yield 
point, and 22 per cent. elongation in 8m., with 48 per 
cent. reduction of area. A series of studies of alloy steels 
may result in changes in design. These studies include 
high-strength steels with such alloys as copper, chromium, 
manganese, nickel, molybdenum, silicon and vanadium. 
Many complex steels use chromium, molybdenum, and 
vanadium, but it remains to develop their posstbilities 
and practical use. This development is likely to take place 
with revived activity in the construction of large bridges, 
which activity will be largely in the line of highway 
bridges as links in new routes. Both strength and cost 
will have to be considered in the design of bridges with 
alloy steels. 
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. 
Pipe Flanges.* 
(Continued from page 229, February 28th.) 
Tests at ATMOSPHERIC TEMPERATURE TO DETERMINE 
THE Exastic FLExiIpmity oF FLANGES RELATIVE 
To Botts. 


In view of the differing types of bolted flanges and 
methods of attachment which it is proposed to use in the 
present research, it was decided to make experimental 
determinations of the flexibility of these flanges and of the 
bolts themselves. Up to the present such tests have been 
made on two pairs of bolted flanges, with the results 
described below. 

Flexibility Tests on Stud Bolts—The stud bolts used 
were 12in. overall length, Ijin. in diameter, reduced 
between the threaded portions to the core diameter 
except for a central length of lin.; the nuts were B.S.W. 
general size, screwed B.S.F. thread. The bolts were of 
alloy steel, the nuts being of high-tensile carbon steel ; 
mild steel washers of jin. thickness were used. 

The tests were carried out in a 10-ton capacity tensile 
machine, the load being applied to the bolt assembly 
(bolt, two nuts, and two washers) through shackles bearing 


welded-on flanges, while the screwed and welded flanges 
were also probably slightly overstrained. A possible 
explanation of the fact that linear relations were not 
obtained is that with increasing deflection of the flanges 
the nuts tend to bear on the inner side, thus leading to a 
less effective leverage. Fig. 6 includes a curve showing 
the stiffness of the flanges as calculated from the Waters 
and Taylor formula.t It will be seen that the experimental 
and calculated deflections do not give satisfactory agree- 
ment. The estimated value of stiffness is lower than that 
of the actual flanges used in the experiments. 


Trsts TO DETERMINE THE Errect at High TEMPERATURES 
or CERTAIN ACTIONS WHICH PROBABLY OCCUR IN A 
BouTep FLANGE JOINT. 


Much information is available concerning the creep 
resistance, under simple static tensile straining, of various 
materials which are commonly employed for the bolted 
connections of high-temperature steam plant. It is 
extremely difficult, if not impossible, however, to estimate 
the behaviour of such a bolted connection, as a whole, 
from such creep data. It was therefore decided that creep 
tests should be made on complete bolt assemblies. This 
information would not only be useful in present practice, 
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Fic. 6—Results of Flexibility Tests o7 


on the under surfaces of the washers, which were about 
7}in. apart. 

Loading was applied in increments up to a total of 
10 tons. Changes in total length of the bolt were deter- 
mined by measurements made on the ends, using a calliper 
micrometer. Tests were made on a new bolt, also on a 
used bolt removed from the full-size bolted flange steam 
test apparatus after tests at 1000 deg. Fah. and 900 deg. 
Fah. In addition, similar measurements were made on 
two new bolts loaded in parallel. The load extension 
diagrams obtained gave very good straight lines, from 
which the results in Table II were deduced. 


Tase Il.—Flezxibility Tests on l}in. Stud Bolts at Air 
Temperature. 


Gauge length be- Load for 0-00lin. 








History of bolt. tween faces of extension, 
nuts, inches. tons.t 
New (one bolt)... .. .- 7-57 2-52 
Used (one bolt) Sr nee 7-56 2-46 
New (two bolts tested ix 
parallel; average re- 
sults) pss ee poe 7 55 2-44 
t Accuracy within -- 2 per cent. 


In the flexibility tests on flanges, now to be described, 
exactly similar bolts were employed in straining the 
flanges ; the results of the above tests on bolts were used, 
for calibration purposes, to determine the loads applied 
to the flanges. 

Flexibility Tests on Fianges.—These tests were made on 
full-size flanges for 8in. pipe as supplied for the tests on 
bolted flanges under steam conditions. Two pairs of 
flanges were tested, of which one pair was screwed and 
welded to the pipes, while the other pair was welded only. 
In each case one member of the pair was a new flange, 
while the other had previously been used in the steam 
tests carried out at 1000 deg. Fah. and 900 deg. Fah. 

For test purposes each pair of flanges was fitted with 
twelve new stud bolts, no gasket being used. Uniform 
loading was applied to the flanges by even tightening of 
the bolts. The forces operating were controlled, using 
the previously determined calibration of the new bolts, 
overall measurements of the bolts being taken at each 
loading operation. Twelve pairs of gauge marks—one 
on each flange—were evenly spaced round the periphery 
of the flange, at positions midway between the radial 
lines passing through the bolt centres. Changes in the 
distance between each pair of marks were observed, using 
@ measuring microscope, thus giving accurate measure- 
ments of the relative deflections of the flanges. 

The results of the tests are plotted in Fig. 6. Each 
experimental point represents the average of twelve 
observations of bolt length and twelve of interflange 
distance. Neither pair of flanges gave a linear load 
deflection relation, but both exhibited increasing stiffness 
with load. An appreciable amount of permanent set was 
apparent after the load had been removed from the 


*First Report of the Pipe Flanges Research Committee, the 
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but would afford data on which could be based a design 
for more severe conditions, which is the ultimate aim of 
the Committee. 

The test temperature used required careful considera- 
tion. The bolted joints which form the subject of the 
latest British Standards Institution tentative standards 
relate to maximum working temperatures of 800 deg. Fah. 
at 1400 lb. per square inch pressure or 900 deg. Fah. at 
900 Ib. per square inch pressure, while the Committee is 
interested in temperatures of at least 1000 deg. Fah. In 
order to obtain an appreciable amount of data in a reason- 
able time it was necessary to employ a combination of 
temperature and stress that would produce marked dis- 
tortions in this time; in other words, “ accelerated ” 
tests had to be employed. As a compromise a test 
temperature of 975 deg. Fah. was selected and has been 
used throughout. 

The difficulty of interpreting the results of such 
accelerated tests on complex assemblies in terms of useful 
life under other conditions of temperature and stress was 
recognised, but it was considered that some of the derived 
major conclusions—form of bolt, combination of nut and 
bolt material, &c.—would probably be directly applicable 
to other conditions without any serious error being 
involved. 

Creep Tests on Stud Bolt Assemblies : Scope of Tests.— 
It was considered that, in the first place, commercial steels 
which conform to the British Standard Specification No. 10 
should be tested even though it was known that certain 
steels to this specification may be liable to exhibit brittle- 
ness at air temperature after service under high-tempera- 
ture conditions. In addition, other steels understood to be 
much less susceptible to embrittlement have been tested. 
The test specimens comprised alloy steel stud bolts jin. 
diameter by about 6in. long screwed B.S.F. (twelve threads 
to the inch) at each end, together with mild steel washers 
tin. thick, and with mild steel or alloy steel nuts. Two 
types of nuts, both having B.S.F. threads, have been 
used: (a) having external dimensions corresponding to 
the B.S.W. nut, i.e., measuring approximately l}in. 
across the corners and jin. in thickness; and (b) having 
external dimensions corresponding to the B.S.W.S. nut, 
i.€., measuring approximately lin. across the corners 
and }fin. in thickness. Several types of bolts have been 
used, including standard, partial undercut, oversize, and 
screwed throughout. 

Method of Test.—The method of loading the assemblies 
in the creep testing units is shown in Fig. 7. Load is 
applied through tubular adaptors to thick alloy steel 
plugs bearing on the inner surfaces of the washers. The 
creep occurring during a test is measured by a Martens 
type mirror extensometer. The temperature of the 
assembly is measured by three thermo-couples, one 
attached to the bolt, and the others inserted in holes in 
the two screwed plugs. The furnace surrounds the load- 
ing adaptors, and is adjusted to maintain the temperature 
at the three thermo-couples at 975 deg. Fah. (+3 deg. 
Fah.) throughout the test. Since in a bolted flange the 
bolts are tightened to a predetermined load, the maximum 
stress depending on the form of the bolt, it was decided 
to test all the assemblies at the constant load of 4-92 tons, 





+ “The Strength of “i Flanges,” by E. O. Waters and 
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except in one case. Daily readings of the creep were 
taken and plotted in order to obtain a continuous record 
of the total creep of the whole assembly, and each test 
was continued until it was considered that the distortions 
of the various components were sufficient to be capable 
of independent measurement after the test. 

The nature of the distortions which occur in the assembly 
during test and the measurements made after each test 
are shown in Fig. 8; the pitch and angular distortion 
of the threads in the nuts were obtained either by section- 
ing or from plaster casts. Many of the distortions being 
very small, some of the recorded values must be regarded 
as of an approximate nature, especially those of the 
angular displacement of the nut threads which vary 
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Fic. 7—Loading Arrangement for Creep Tests on Stud Bolt 
Assemblies. 


along the length. Reasonable agreement was found, how- 
ever, between the sum of the distortions of bolts and 
nuts and the total creep as recorded during the tests. 

Results of Tests.—The results when plotted as curves 
showing the relation between the total extension and 
duration of test were found to be of the usual type obtained 
in creep tests. The analysis of the total extension—as 
determined by measurements made at the conclusion 
of the tests—revealed the relative creep of nuts and 
bolts indicated in Table ITT. 

Consideration of Results—The total creep extensions 
(distortion less elastic strain), obtained from the creep 
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Fic. 8—Distortions Occurring in the Bolt Assembly During 
Test. 


curves, were found to be in reasonable agreement with 
the sums of the individual distortions of the components 
measured after test. 

In test 1, using a standard bolt of alloy steel ‘ A,”’ 
and a small mild steel nut, the nut contributed slightly 
more than the bolt to the total creep of the combination. 
This result is confirmed in test 2, where, although the 
load had been reduced to about three-quarters of the 
previous value, the stress in the reduced section of the 
stud being kept the same, the nut distortion became 
actually greater than that of the bolt, in the longer period 
of test. In both these tests the mild steel nuts had to be 
cut away from the studs owing to the excessive distortion. 

Test 3 was made under the same conditions as test 2, 
but using a nut of alloy steel ‘‘ A,” and was continued for 
a longer period. The total creep of the bolt was naturally 
greater, but the nuts could be unscrewed at the completion 
of the test. It appears that the presence of the alloy steel 
“A” nuts has stiffened the threaded ends of the bolt 
to an appreciable extent. 

The results of test 4 confirm the weakness of mild steel 
nuts (at 975 deg. Fah.), although the failure by shear 
of the threads in the standard nuts took longer to develop 
than in the case of the small nuts of test 2, which was 
carried out at the same load. Tests 4 and 7 were made on 
standard bolts, the creep being 0-056in. and 0-070in. 
in 1368 and 1104 hours respectively, whilst test 3 was 
made on a partially undercut bolt, the rate of creep being 
considerably greater, namely, 0-077in. in 406 hours. 
The bolt in test 5 was screwed throughout its length and 
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showed the greatest creep of the series, the amount being 
0-184in. in 960 hours. 

Although the bolt used in test 6 was an oversize one, 
having a stress of only 9-5 tons per square inch in the 
middle portion, there were comparatively long portions 
of reduced section between the middle portion of the 
bolt and the screwed ends; these reduced sections were 
subjected to a stress of approximately 15-5 tons per square 
inch, which fact probably accounts for the large amount 
of observed creep. 

For tests 8 and 9 two further alloy steels, “‘B” and 
“©” respectively,. were used. In both cases standard 
bolts and small-size nuts of similar material were 
employed. Test 8 gave a result which was somewhat 
better than the comparable test—-No. 7—made on allay 
steel “ A.” The strain of the bolt was smaller, although 
this may have been due to one or two fewer threads being 
subjected to stress. Test 9 did not give such a good 
result. A large part of the deformation may be attribut- 


Tasie IIT.—Relative Creep of Nuts and Bolts. 





quently has to add weight to internal combustion engines 
when applied to locomotives in order to secure the neces- 
sary adhesion. This extra weight has to be hauled, 
accelerated, and braked throughout the life of the loco- 
motive, and therefore costs money which can be saved 
if the tare weight can be reduced, Fortunately, the rail- 
car is designed to carry and not to haul its load, so that 
the load is used to improve the adhesion, and the railcar 
scores a point over the locomotive. When trailers have to 
be hauled, however, special attention has to be paid to the 
adhesion factor. 


TRAILERS. 


The question of trailers leads to the consideration of 
yet another fundamental difference between the road and 
rail vehicle. Since rail vehicles are normally designed to 
run in trains, any one of them has to be designed to 
withstand and transmit tractive effort and buffing shocks 





equal to that of the locomotive and the heaviest train it 
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which were supplied from a different source from that of 
the other washers previously employed. 

Conclusions.—The results of these tests, made at 
975 deg. Fah., show in the first place that the use of a 
mild steel nut in conjunction with an alloy steel bolt 
gives inferior results to those obtained when an alloy steel 
nut is used. The performance of undercut bolts is inferior 
to that of standard bolts. The oversize bolt also was 
inferior to the standard bolt, as considerable deformation 
occurred in the portion of reduced diameter present in 
the former type. 

The general conclusion emerges that, in order to reduce 
the total creep in a bolt, the length of the threaded 
portion subjected to load should be reduced to a minimum. 

As the proportion of the total creep contributed by 
the Washer is usually very small, mild steel washers were 
in general found to be satisfactory ; ; in one case, however, 
a washer failed badly, and due attention should be given 
to the quality of the washer material. 


(To be continued.) 








Railcars—Their Effect on Public 


Transport and Railway Operation.* 
J. 8. TRITTON. 


We shall see later how the railcar comes to offer economy 
in operation, but the fundamental economy of the railcar 
is based on its light weight compared with that of normal 
railway rolling stock. Anyone who studies the relative 
tare weights of road and rail vehicles must be struck by 
their disparity. Fifty passengers can be carried in a road 
omnibus weighing 10 tons, but if no road bus is available, 
these passengers probably get into a local train weighing, 
with its locomotive, about 150 tons. Admittedly, the 
150-ton train, if fully loaded, would carry another 150 
passengers, which the bus could not do. Admittedly also, 
the passengers have more room, better facilities, and travel 
faster than in the road bus; but do these advantages 
justify the haulage of three or four times the deadweight ? 

The obvious solution would appear to be to put the 
omnibus on rails, a solution which has so often been 
attempted in the last twenty years. During the war 
any number of road vehicles were converted by the simple 
means of replacing the road wheels with steel flanged 
wheels and locking the steering. Their life was short and 
tragic. Axles, transmissions, power units, and bodywork, 
which had given eminently satisfactory road service, gave 
way wholesale. The road engineer had to learn by bitter 
experience that the absurdly heavy (as it appeared to 
him) rolling stock used on railways was not just a fad 
of the railway engineer, but was the evolution of a 
hundred years’ very efficient mechanical design to meet 
railway conditions. 


By 


EFFECTS OF THE PNEUMATIC TIRE. 


How is this fundamental difference in tare weights to 
be accounted for ? In the author’s opinion, it is primarily 
due to the effects of the un-cushioned shocks of the steel 
tire on the rail. In the old days of solid tires on road 
vehicles, components had to be made much heavier, and 
it was only with the advent of the pneumatic tire with its 
swallowing action to absorb high-frequency vibrations 
that they could be lightened. It is little wonder, then, 
that their life is short when mounted on steel wheels and 
subject to a hammer blow from a rail joint every 15 yards. 

The rubber tire also accounts for the great difference in 
adhesion required to propel a given load on road and rail. 
While the rubber tire will transmit a tractive effort nearly 
equal to its load, the steel tire on the rail can only exert 
a pull of one quarter of its vertical load. While, therefore, 
the automobile designer is doing all he can to reduce the 
weight of the power unit, the locomotive engineer fre- 
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omnibus between the ‘‘ Cock-o’-the-North ” and its 550- 
ton train, and it will be better realised what extra strength 
and weight has to be put into the underframe to transmit 
a drawbar pull of over 19 tons. 

The railcar is primarily intended for use as a solo 
vehicle, yet traffic officers frequently insist on its being 
able to haul one or more trailers and the inevitable 
horse-box. 

Modern design is rapidly bridging the gap between the 
two fundamental sets of requirements. The pneumatic 
tire itself is being successfully applied to vehicles running 
on rails, though up to the present this has involved vital 
restrictions on the load carried. This restriction of load 
is due to the difficulty in providing sufficient bearing area 
for the tire on the rail. The normal area of the 
heaviest giant pneumatic tyre which carries a load of 
over 90 cwt. is an ellipse with a width or minor axis of 
about 12in., whereas the width available for the tread on 
a 100 lb. section rail (the heaviest in use in Great Britain) 
is only 2fin. This restricts the carrying capacity of a 
suitable pneumatic tire to about 15 cwt. at present. 
Possibly these restrictions are a blessing in disguise, in 
that they have led designers to evolve structures of a 
lightness and strength hitherto undreamed of in railway 
specifications. 

Types REQUIRED FoR DirFERENT SERVICES. 

It is of interest briefly to consider the broad lines on 
which the railways can meet the public demand for railcar 
services. They may be used— 

(i) To meet road competition in sparsely populated 
districts. 
(ii) To develop branch line traffic. 
(iii) To pick up and distribute between main line 
junctions. 
(iv) To provide economical high-speed inter-urban 
services for light loads. 

In considering the first two categories, it must be 
realised that more people live along a road than around 
a station or along a railway line, and the bus which passes 
the door will always have preference for short journeys 
over the train or railcar, unless compensating advantages 
of speed, comfort, and safety are offered, frequency of 
service being a common factor. From this it follows that 
the railcar must operate in sparsely populated districts 
under conditions as similar as possible to those under 
which the road bus operates, i.e., with frequent stops, high 
acceleration, close headway, and punctuality. A praise- 
worthy attempt to achieve these conditions has been made 
recently in Northern Ireland, where railcars are operating 
and carry a notice that “ This car will stop anywhere on 
request.”” Two or three stops are made to every mile, 
and such a provision could readily be made on many 
branch lines, giving an effective increase in availability. 


THE SIGNALLING PROBLEM. 

Railway conditions, however, still demand the lock 
and block signalling system, under which only one train 
unit at a time is allowed on a section of line. It would, 
however, seem possible to modify the usual signalling 
system on certain sections, and allow cars to be run “ on 
during certain periods of the day. In the author’s 
opinion, effective braking and powerful headlights should 
allow such services to be run with quite as much safety 
as a tramcar in busy streets, while allowing for increased 
speed. 

Tue Rarmsus Tyre. 

To meet the requirement for such bus services, cars of 
the light four-wheeler type, with seating capacity for 
forty passengers, and accommodation equivalent to 
the road bus, low-level mounting platforms, and a 
power/weight ratio of 5 to 8 h.p. per ton, offer the most 
economical solution. Where higher capacities are required, 
with luggage accommodation, the bogie rail bus, with a 
seating capacity of forty to seventy passengers, will be 
called for, the same power/weight ratio being maintained. 


Marin Line TyPEs. 


and distribution units between main line junctions, a 
more expensive type of car is indicated. More comfort- 
able accommodation and luggage compartments will be 
required, while at the same time a higher power/weight 
ratio becomes necessary to enable the cars to clear sections 
rapidly between express trains. 

In the fourth category the use of railcars for ultra 
high-speed inter-urban services is of more recent origin, 
following on the technical developments of lightweight 
streamlined construction. Here the advantage of high 
speed between terminals compensates for the extra time 
involved in reaching and leaving the terminals, and high 
speed can be accomplished with greater safety and comfort 
than on the road. Speed and comfort therefore become 
the primary considerations. 


STEAM versus INTERNAL COMBUSTION TYPES. 


In the foregoing remarks care has been taken to make 
no distinction between steam and internal combustion 
driven railears. Road engineers may be inclined to look 
on railcars as the prerogative of the internal combustion 
engineer, but it must be remembered that steam railcars 
were first in the field, and that in many countries steam 
operation with coal-fired boilers offers considerable 
economies as compared with that of oil-engined cars. 
Recent experiments with high-pressure boilers, totally 
enclosed high-speed steam engines, and automatic firing, 
have shown overall efficiencies comparable with those of 
oil-engined cars. The German State Railways have such 
high-pressure steam cars under trial at the present time, 
and further developments are pending which will do much 
to challenge the present tendency to consider the steam 
railcar as a thing of the past. 


British RaricaR SERVICES. 


It may be taken that engineers have overcome to a great 
extent the technical problems involved, and are now 
capable of designing and manufacturing cars which could 
be used efficiently under any of the four foregoing heads. 
Cars of each of the different types mentioned are in service 
in different parts of the world, and their adoption has in 
most cases shown profit to the railways. This being so, 
it may be asked what is hindering their wider adoption in 
this country ? On main lines one of the chief reasons is 
the difficulty of finding room for the cars on tracks work- 
ing to schedules which are already fully loaded. Road 
transport officers, accustomed to the flexibility of road 
services, may not appreciate the enormous alterations 
necessary in a railway time-table to enable a single high- 
speed unit to be introduced in a crowded schedule. 

There is perhaps a certain prejudice on the part of 
traffic officers against the inflexibility of the railear on 
any section of the line, as compared with the short steam 
train. The latter has a high overload capacity for market 
days and special occasions, whilst the train engine is 
always available for wayside and terminal shunting when 
schedules permit. The railcar, on the other hand, can 
only take an overload by allowing passengers to stand or 
by hauling a trailer. 

This lack of flexibility applies particularly on branch 

lines where the operating officer is faced with the diffi- 
culty of providing for at least one train a day for dis- 
tribution of coal and goods, and for collection of milk and 
local produce. For this train it is necessary to have one 
or more locomotives available daily. It is also necessary 
to cater for the weekly market-day passenger traffic, 
which may be three or four times the daily load, and so is 
beyond the normal overload capacity of the railear. This 
means that locomotives and coaching stock have to be kept 
available, for service once a day and once a week, and they 
may just as well be used for the intermediate services, 
even if their running costs are higher than those of railcars. 
In addition, the abundance of good roads in this country 
gives alternative facilities, both by road services and 
private car, with which the railway branch line finds it 
hard to compete. The railway can by railcar offer greater 
speed and comfort to people living near the railway line, 
but such services are bound to lack the flexibility offered 
by road transport. The scope therefore for the rail bus 
appears to be greater abroad, where the railway is being 
used for opening up new country, where distances are 
greater, where good roads are fewer, and where road and 
rail services can be co-ordinated from the start. An 
example may be quoted in Roumania, where roads are 
poor and the railway tracks are not running to capacity. 
There a railear service was introduced in 1932, with such 
success that the railcars paid for themselves in fourteen 
months. In this case the average daily revenue of one 
branch line was doubled over a short period, although the 
passenger fares had been reduced by 50 per cent. 
A more hopeful field of development for the railcar in 
this country is found in the last two groups previously 
referred to, comprising pick-up and distribution services 
between junctions and inter-urban services. Several such 
tentative services are under trial at the present time. The 
railways, however, regard them as experimental, both from 
the traffic and the technical points of view. 


RattcarR RELIABILITY. 


Until comparatively recently, the railcar had not estab- 
lished confidence in its reliability—a primary condition 
of railway service. For this designers should not be held 
wholly to blame. Many a failure was attributable to the 
inhospitable treatment a lonely railcar received in the 
locomotive running shed. An unwanted intruder of strange 
habits, it fell an easy prey to the “hammer and chisel ” 
maintenance methods of the inquisitive fitter. The 
situation was not improved in the case of Diesel-electric 
cars by a divided responsibility between the mechanical 
and electrical staff. The railway engineer has stiil much to 
learn from road transport companies in the matter of 
internal combustion engine maintenance if he is to get 
the best out of his railcars. It is, then, all the more credit 
to both designer and operator to be able to record the 
performance of a 450 h.p. Diesel-electrie car on the B.A. 
Western Railway, which has completed 125,000 miles 
since October, 1934, without repairs. This figure may be 
exceptional, but it should be compared with that of 
93,000 miles between overhauls which is the average for 
railcars on the German State Railways and 120,000 miles, 
which is the average life between heavy overhauls of loco- 
motives on the Indian State Railways. 





For the third category, where cars are used as pick-up 





The question of trailers is always a thorny one. If a 
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railear has to be designed to haul a trailer, the necessary 
stiffening of the underframe to take the buffing and pulling 
stresses may add 20 per cent. to the tare weight. The 
addition is cumulative in that the extra weight requires 
& more powerful engine, larger tanks and auxiliaries, 
which themselves add further to the weight. So that when 
operating even with a specially designed light trailer, the 
power/weight ratio may be reduced by one half. The 
trailer also introduces traffic difficulties, if it has to be 
shunted to the other end of the car for return journeys, 
while if, to avoid this, the trailer is fitted with a driving 





compartment at one end, the controls become cor. | 


plicated and expensive. In the author’s opinion, it is 


doubtful whether the occasional necessity to haul a trailer | 


justifies the extra initial cost. 
CAPITAL AND OPERATING Costs. 


The various forms in which the railcar can be used 
have now been considered, but assuming that the operat- 
ing officer and the designer have agreed on a suitable design 
for a given service, the success or failure of such a service 
is determined by the vital question, ‘“‘ Will it pay ?” 
Can the railcar show savings under the headings of capital 
cost and operating cost ? 

Great care must be, used when considering the figures 
at present available under these two headings. They 
cannot be taken as a reliable guide for future projects 
for two reasons. Firstly, most of the railcars built so far 
have been for experimental purposes, and, being ordered 
in small numbers, the prices paid are not a true indication 
of the cost of even similar cars built in quantities on pro- 
duction lines. Automobile engineers are accustomed to 
thinking in terms of mass production, and will appreciate 
the relatively high capital cost of special type cars ordered 
one or two at a time. Secondly, operating costs can only 
be reasonably assessed over a number of years—in any 
case, over a period long enough to include a heavy over- 

. haul. This may be three or four years, and in the meantime 
technical design at its present rate of advance has rendered 
these types obsolescent, and the figures obtained are no 
longer a reliable index of the running or maintenance costs 
of the most up-to-date types. 

In considering whether the adoption of railcars is a 
paying proposition, railway authorities have had to give 
consideration to the relatively high capital cost of the 
types they have been offered, compared with that of exist- 
ing stock. It must be remembered that most branch line 
services, for which the railcar is trying to compete, are 
operated by locomotives and rolling stock which have 
served most of their life on main line services, but which 
are still quite serviceable for lighter loads. Their capital 
cost has therefore been nearly or entirely written off, 
and interest and depreciation charges are negligible com- 
pared with those of a new railcar, which thus starts under 
an unavoidable handicap. 


COMPARISON OF OPERATING CosTS WiTH STEAM TRAIN. 


Having considered all the above, the operating officer 
is still faced with the problem, ‘‘ Will it pay to put railcars 
on such and such a section?’ Unfortunately, it is not 
possible to give a general rule which will provide an 
answer. Each section has to be dealt with on its own 
merits, but it is possible to compare the cost of railear 
operation with that of existing steam trains on the given 
section if certain assumptions are made. One method of 
doing this is to estimate the fixed and variable charges per 
mile, based on the proposed annual mileage. The fixed 
charges per mile are those which vary directly as the 
mileage, such as fuel, lubrication, and stores, repairs and 
maintenance. Variable charges per mile include interest 
on capital, depreciation, wages, and operation, all of 
which decrease as the mileage per day increases. If the 
fixed and variable costs of the steam train are based on 
100 miles per day, then the total cost per mile for M miles 
per day will be F+(V x(100/M) ). For the railcar, values 
of F and V will have to be based on the manufacturer’s 
guaranteed performance figures and tender price. Com- 
parisons of the total cost per mile for train and railear 
can then be worked out and plotted for, say, 100, 200, 
300 miles per day, and the relative slope or incidence of 
the curves will give an indication of the savings to be 
expected. 


As has been pointed out previously, no general deduc- 
y> | 


tions can be made from such figures, which are only of 
value when the particular running conditions are known. 
Compared with the ls. per mile average all-in cost of 
230 cars on the French Railways, that of 4d. per mile for 
the 74 h.p. cars of the County Donegal Railway is remark- 
able, while a figure between 10d. and 11d. per mile repre- 
sents the all-in cost of cars running in four other Con- 
tinental countries. 

The success of a railcar project will depend on three main 
conditions—the selection of a suitable operating locality, 
the choice of the right type of car, and, lastly, but by no 
means least, the enthusiasm and initiative of the operating 








officer in adapting existing conditions to a new type of | 


traffic unit. There must be few railway systems on which 
a combination of these three conditions cannot be found. 
It is, therefore, only: a question of time before a wider 


introduction of railears becomes profitable to the railways | 


and public alike. 








A Gas Engine-Driven Gas 
Compressor. 


WE illustrate herewith a new gas engine-driven gas | 


compressor made for a Japanese gasworks by J. Browett, 
Lindley (1931), Ltd., Letchworth, Herts. The engine is 


of the four-cylinder, four-cycle type, and is rated at | 


340-370 b.h.p., when running at 330 r.p.m. The cylinders 
are of hard close-grained cast iron, cast with water jackets, 
which have cleaning doors giving access to all parts of the 
jacket. The cylinder covers are quite free of any valve 
gear, and are easily removable for the cleaning and with- 
drawing of the pistons, which can be taken out without 
breaking pipe joints or disturbing the valve gear. The 
pistons, which are of similar. material to the cylinders, 
are fitted with five cast iron compression rings, and one 
scraper ring at the bottom. The inlet valve spindles are 
of steel with chilled faced cast iron heads, which are 


| 
| 





serewed on and riveted over, whilst the exhaust valves 
are of cast iron with renewable chilled seats. The inlet 
valves are fitted in a detachable box and the exhaust 
valves can be removed from the cylinder through the inlet 
valve port. Owing to the operating rods being outside the 
engine frame valve adjustments are easily made. The 
bed of the engine is so designed that the base and frame 
are divided on the crankshaft line, enabling the crank- 
shaft to be lifted out vertically. The main bearings are 
east iron shells, lined with white metal, and can be with- 
drawn without removing the crankshaft from the engine. 
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One of the most interesting features of the engine is its 
main control which acts through a governor of the centri- 
fugal type, fitted to the crankshaft end and acting directly 
on the throttle valve. As can be seen in Figs. 2 and 3, 
the governor acts through levers on to a vertical spindle, 
which gives the necessary positions required by load con- 
ditions to the air and gas valves. The main speed varia- 
tion is obtained by means of hand wheel adjustments on 
the horizontal compression spring at the end of the governor 
casing. As this spring is compressed by turning the hand 





FIG. 2—GOVERNOR GEAR 


wheel, it acts against the main governor springs, through 
the toggle levers. Fine adjustments to the throttle can be 
made by means of the small spring-loaded wheel on the 
throttle spindle. The engine may be set to run at any 
speed between 330 and 165 r.p.m. All moving parts, 
including the governor gear are enclosed within the frame, 
and base of the engine, and are pressure lubricated by 
two valveless pumps, either of which has sufficient capa- 
city to maintain the oil pressure. Two oil strainers are 
fitted and either can be removed for cleaning whilst the 
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FIG. 3—SECTION THROUGH GOVERNOR 


engine is running, an automatic valve shutting off the oil 
immediately the strainer is withdrawn. A continuous 
current of air through the crank case and engine base is 
provided by an air scoop, which collects part of the draught 
created by the barring notches in the fly-wheel, and 
conveys it into the left-hand side of the crank case. Pres- 
sure is relieved by the vent pipe projecting from the front 
right-hand side of the crank case. The gas compressor is 
of the single-stage, double-acting type, and has a capa- 
city of 3300 cubic feet of free gas per minute to 20 lb. 














pressure. Each cylinder and valve box is a separate cast- 
ing, and the valves are the familiar Hoerbiger type. To 
meet the varying demand the output of the compressor is 
automatically adjusted by the successive lifting of the 
suction valves. ‘This lifting is effected by means of four 
weight-loaded relay plungers, which are connected by 
pipes to the high-pressure main and the suction valves 
in the cylinder. These plungers are set to actuate in 
turn according to the pressure in the main. When the 
pressure has reached a predetermined figure, the gas pres- 
sure in the pipe from the main lifts the plunger and passes 


r 


o 


neat 4 ty 


car me AOR 


ar Se fe nae & tie. moo: j a, 
_ 


DRIVEN GAS COMPRESSOR 


on to lift the corresponding pair of suction valves in the 
cylinder, thus by-passing the gas instead of delivering it 
into the receiver. In this manner by successive lifting of 
the suction valves the output is automatically reduced. 
A gas strainer in the connecting pipe from the cylinder 
ensures the smooth working of the plungers and relay 
gear. All moving parts of the compressor are enclosed 
within the frame and base, and are automatically pres- 
sure lubricated. We are informed by the makers that they 
have just received the second repeat order for a similar set 
for the same gas company. 








OBITUARY. 


CHARLES HENRY WALLWORK. 


WE regret to have to announce the death on February 
27th of Mr. Charles Henry Wallwork, of Henry Wallwork 
and €o., Ltd., Red Bank, Manchester, in his eighty-second 
year. Mr. Wallwork was chiefly identified with the com- 
mercial side of the business. He was, nevertheless a 
sound engineer, and although of a retiring disposition, was 
highly respected by his contemporaries. He was associated 
with the firm for some sixty-six years, having joined his 
uncle Henry at Union Bridge Ironworks in 1869. Fifteen 
years afterwards he and his elder brother Roughsedge, who 
died some ten years ago, took over the business jointly, 
and its growth to its present dimensions was due in a 
large measure to their enterprise. Mr. Charles was a 
member of the Manchester Royal Exchange for over forty 
years, and a founder member of the ‘Engineers’ Club, 
Manchester. He took no active part in the municipal, 
political, or social life of the community, concentrating 
his activities solely on his business, which found employ- 
ment in good times for between 800 and 900 persons in 
the foundry and machine tool departments. 








GEOPHYSICAL PROSPECTING FOR OIL. 


In prospecting for oil and outlining new oilfields, 
the American oil industry has been using geophysical 
surveys largely during 1935, and with substantial 
success. About 150 seismic crews were in service, as 
compared with 100 in 1934. As in recent years the 
greatest activity was along the western part of the Gulf 
Coast, where search for the deep domes was continued 
by means of gravity surveys and dip shooting. There 
was also an increase in reflection shooting in California 
and other sections of the United States. Surveys by 
gravity methods decreased slightly, these methods 
along the Gulf Coast being operated by twenty-eight 
torsion-balance crews, as against thirty-three in 1934, 
On the other hand, seismic surveys by the reflection 
method increased considerably. Refraction surveys, 
after being discontinued for a few years, were again used 
in primary exploration, and there was some research work 
in precise refraction surveying. As usual, there was 
electrical surveying of conventional types, while some 
work was done by secret methods. A “pool” in New 
Mexico surveyed by the seismic method was drilled with 
highly successful results in oil production. In another 
case, after dry holes had been drilled after independent 
surveys, a final test by dip-shooting by three individual 
groups located the dome and a well “struck oil.” A 
depth of 12,786ft. was reached by drilling on a Texas 
property, about 1400ft. deeper than any previous record. 
New methods of drilling and of production practice are 
being developed. 
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Rail and Road. 





THE position of signal and telegraph engineer, North- 


Eastern Area, London and North-Eastern Railway, 
vacant by the transfer of Mr. A. E. Tattersall from York 
to the Southern Area to succeed Mr. F. Downes as signal 
and telegraph engineer, on his retirement, has been filled 
by Mr,.C, lake, who was Mr. Downes’ assistant, being 
inade the signal and.telegraph engineer, North-Eastern 


Area. oe 


Wuetw the further extensions of the electrification on 
the Southern Railway were announced, it was said that it 
would reach Littlehampton in 1940 or 1941. It was, 
however, officially intimated at the Urban District Council 
on ruary 25th, that it was hoped that the services 
from Lendon and Brighton that now cease at West Worth- 
ing would be carried forward in time for the summer 
traffic in 1938. ; 


THE appointment, as from February 3rd, of Mr. H. F. D. 
Page as successor to Mr. C. M. Jacobs, as signal engineer 
to the Great Western Railway, has now been followed by 
the promotion of Mr. Jacobs’ assistant to the si engi- 
neer; Mr. G. H. Crook has been made the chief assistant 
to the signal engineer. In view of the International Rail- 
way Congress in Paris next year, it may be noted that 
Mr. Crook was the reporter at Cairo in 19383 on Automatic 
‘Train Control. 

One of the station reconstructions under the Govern- 
ment assistance scheme that are to be put in hand forth- 
with is that of Doncaster, L.N.E.R. It is one of the 
busiest Low in the western section of the southern 
area, and through te Junction, at the northern 
end of the station, over 500 trains pass daily. The down 
platform is to be lengthened so as to accommodate the 
longest trains, additional lines are to be laid, and colour- 
light signalling provided. 

Tue forthcoming retirement is announced of Mr. 
A. D. Jones, the locomotive running superintendent of 
the Southern Railway. Mr. Jones was the assistant 
locomotive superintendent under Mr. C. O. Mackay on 
the Lancashire and Yorkshire Railway in Sir John 
Aspinall’s régime as chief mechanical engineer. He went 
thence to the South-Eastern and Chatham, and so became 
ra to the Southern. He is to be 
suce by his assistant, Mr. A. Cobb. 


THe annual tramways and trollybus returns for the year 
ended December 31st, 1934, for companies and for that 
ended March 31st, 1935, for local authorities, has just 
been issued, price 2s. 6d. . They show that the gross receipts 
for the year had a decrease of £563,355, or 5-54 per cent.; 
the working expenditure was reduced by £570,389, or 
4-70 per cent.; and the net receipts fell by £292,966, or 
8-49percent. The number of passenger journeys decreased 
by 4-45 per cent. and the car miles by 4-61 per cent. 


On the night of February 26th, whilst one of the 
‘* Scots ’’ was hauling an express from Crewe to Perth and 
was a little north of Gleneagles, a connecting-rod broke, 
pierced the barrel of the boiler, and ruptured several 
tubes. In consequence, steam and water entered the 
fire-box, causing a rush of flame which made the driver 
jump off the footplate, suffering considerable injury. 
The fireman bringing the train to rest was scalded. There 
are several very interesting facts about the accident, and the 
report .of the official inquiry will be awaited with much 
interest by locomotive engineers and steel makers. 


HeErern, on October 11th, we referred to the work— 
which has now been begun—of rebuilding the King’s 
Cross Station of the L.P.T.B., which serves ‘the Metro- 
politan, Piccadilly, and Morden—Edgware lines. The first 
contract provides for a central ticket hall similar to that 
at the Leicester-square Station. Escalators will lead 
direct from the to the platforms of the Piccadilly 
and Morden—Edgware lines. This hall will take the place 
of three ticket halls and an involved subterranean inter- 
change. The cost of rebuilding the station will be more 
than £300,000, and the final plans provide for vastly 
improved ee between the main line station at 
King’s Cross (L.N.E.R.) and St. Pancras (L.M.S.R.), 
and the Metropolitan, Piccadilly, and Morden—Edgware 


lines, 


One of the chief items in the Lancashire County 
Council’s Five-year Road Programme is a scheme for the 
provision of a new outlet for the heavy industrial traffic 
from the Liverpool and Bootle docks to the north-east. 
In order that work on this improvement may be started 
at once, the Minister of Transport.has expedited a grant 
from the Road Fund towards the cost of the scheme, 
which is estimated at £110,000. An entirely new’ road, 
nearly 34 miles long, with dual carriageways, footpaths, 
and cycle tracks, is proposed, beginning at Church-road, 
Litherland, about 4 miles from Liverpool, and continuing 
in a north-easterly direction to link up with the Maghull 
by-pass on the Liverpool—Preston road, near Dunnings 
Bridge. This work is expected to occupy about three 
years, Included in the estimated cost is a provisional 
sum of £15,000 for a new bridge to carry the road over the 
Liverpool and Leeds Canal. 


THERE are being preserved at the St. Rollox Works 
of the L.M.S. in Glasgow the former Caledonian Railway 
4-2-2 engine “‘ No, 123,” and the former Highland Railway 
4-6-0 engine ‘‘ No. 103,” as restored by the L.M.S. Railway 
to as nearly as ible their original condition, and as 
repainted in their iy Sn pre-grouping liveries. The 
4-2-2 engine was the locomotive with single driving 
wheels to be employed in public passenger service in 
Great Britain, being withdrawn last year (as L.M.S. 
** No. 14,010 ”’) for preservation. It was employed in the 
** Race to Edinburgh,” and had a historic career, in the 
course of which it covered 780,000 miles. The single 
driving wheels are 7ft. in diameter. The 4-6-0 engine 
was. the first locomotive of this now numerous wheel 
arrangement to be introduced in Great Britain, being 
designed by Mr. David Jones in 1894 for service on the 
severe gradients of the Highland line. 


o- 


A feature of the 


design is the double chimney’ for draught induction 
purposes. Several engines of this type, of which that 
preserved was the first built, are still in active service on 


Miscellanea. 


THE first visual telephony service in the world has been 
inaugurated between Berlin and Leipzig. 


EXTENSIONS costing over a million dollars are to be 
made by the Aluminium Company of Canada to its plant 
at Arvida, Quebec, for the extraction of alumina from 
bauxite by the Bayer process. 

ParticuLars of a big scheme of road construction are 
announced by the South African National Roads Board. 
It provides for the construction of over 5000 miles of road 
at a cost of some £11,000,000, and the programme is to 
be completed in five years. 


THERE has recently been completed at Canton, Mo., 
U.S.A., @ barrel type concrete rigid frame bridge with a 
clear span of 100ft., which is claimed to be the t of 
its type yet constructed. The bridge is founded upon 
rock and to reduce the high com ive stresses that 
would result from fixed ends, hinges of cast steel have been 
used in its footings. 

In order that work on a road to 
the heavy industrial traffic from t 
Docks to the North-East of Lancashire might be begun at 
once the Minister of Transport has deci to e ite 
a grant from the Road Fund towards the cost of the 
scheme, estimated at £110,000. Included in the estimated 
cost is a provisional sum of £15,000 for a new bridge to 
carry the road over the Liverpool and Leeds Canal. 


REPLYING to a question with regard to the production 
of petrol at Billingham in the House of Commons recently, 
the Secretary for Mines stated that up to the present 
time a total of about 80,000 tons of petrol had been 
obtained, of which ximately 36,000 tons were 
produced during the months October-December, 
1935, or Foro dl up to the full ity of the plant. 
During ti the total quantity of coal devoted 
to the manufacture of petrol was 113,500 tons. In 
addition, tar oils from the high and low-temperature 
carbonisation of coal were hydrogenated. 

A NEW process has been developed in Canada for the 
production of carbon black from natural gases. In this 
process, says the Chemical. Trade Journal, use is made of 
a porous refractory tube ‘he, depoition inert gas is 

¥ 





rovide a new outlet for 
Liverpool and Bootle 


allowed to pass to prevent the ition of earbon on 
the inner walls of the tube. of 65 lb. per 1000 
cubic feet have been obtained from 70 to 30 propane- 
butane mixtures, and 19 1b. from methane. The carbon 
black produced by this ptocess has a high density, low 
sorptive power, accelerates the cure in a rubber stock, 
and gives similar resistance to ageing and abrasion that 
is obtained by using “ soft’ blacks. On the other hand, 
it imparts greater toa 8 , and appears 
to aoury. a place between the channel and the “soft” 
blacks. 


In a recent paper before the Institute of Fuel, Mr. 
H. Pickering discussed the use and distribution of liquified 
gases for fuel purposes. He said 1 lb. of liquid butane, 
occupying 48 cubic inches, will vaporise to about 6-6 
cubic feet of gas at atmospheric temperature and pressure, 
and give 21,340 B.Th.U. gross on combustion. One bottle 
of butane with a gross weight of 49 lb. contains xi- 
mately 600,000 B.Th.U., equivalent to 12,150 B.Th.U. 
per lb. gross weight. This is made ible by the light- 
weight cylinders which may be path vy retain the small 
pressure of about 30 lb. per square inch gauge which is 
n at ordinary temperatures for maintaining the 
contents in liquid form. Compared with coal butane 
has a much higher available heat per cubic foot of gas, 
and a rather higher available heat per cubic foot of gas-air 
combustion mixture. The flame temperature of butane 
can be calculated to be 2080 deg. Cent., and has been 
measured at 1900 deg. Cent. 


An article in Engineering News Record describes the 
moving of a petrol storage tank 40ft. in diameter by 35ft. 
high to a new site 150ft. away, having foundations Qin. 
higher. The moving was done by the flotation method, 
and an area around the tank and extending beyond the 
new site was enclosed in an earth embankment. It was 
determined that 27in. of water would be required to float 
the tank 10in. off the ground, or énough to land on the 
new foundation. Owing to the swampy nature of the 
ground and the resulting heavy psp WY also because 
the water pressure was low, it was to place the 
necessary water in the tank itself. By ing the main 
6in. tank valve and also the 2in. water draw-off valves the 
water was then emptied into the dyked enclosure in — 
hours. The 2in. water draw-off connections insi 

tank were carried as close to the bottom of the tank as 
possible, so that a hand pump connected to the outside 
valve could remove all the water. When the tank was 
empty twelve men, four on each of the three sets of ropes, 
pulled the tank to its new location in about twenty 


minutes. 

In a recent paper before the Institution of Civil Engi- 
neers, Mr. A. H. Barker gave a general comparison of 
gas and electricity for heat production. According to 
the figures given relating to power station and gasworks 
the first cost of an electric power supply station was 
about three times that of a gasworks of equal heat output. 
A gas main generally cost from three to five times as 
much as the corresponding buried cable and from ten 
to twelve times as much as a suspended cable. An 
observation to the effect that the distribution cost of 
electricity was from one-fifth to one-tenth of the gas cost 
applied only to the pipes and cables and not to the overall 
cost of distribution. For equipping a building a — 
system of electric wiring cost from three to five es 
as much as an equivalent system of gas pipes. The cost 
of production of electricity at the works was about 
50 per cent. more than its equivalent of gas, and whereas 
the production of electric power resulted in the destruc- 
tion of 75 or 80 per cent. of the total energy in the fuel, 
the corresponding figure for gas was 20 or 25 per cent. 
Mr. Barker said that it was practically impossible for 
anyone to compare the average total cost per therm with 
the equivalent in electricity because the two industries 


Air and Water. 


Accorpine to the Parliamentary Secretary to the 
Admiralty, the amount of fuel oil suitable for consumption 
in the Navy now being produced in this country is esti- 
mated at 7000 tons a year. 

Ir was stated in the annual report of the Dock and 
Harbour Authorities’ Association that it comprised fifty- 
two authorities, dealing with a tonnage representing 72 per 
cent. of the total tonnage of vessels carrying cargoes to 
and from the ports of the United Kingdom. 


Tue list of marine casualties recorded by the Bureau 
Veritas last year shows that the total losses, including 
vessels broken up, numbered 780, of 1,618,401 gross tons. 
Of this number, 641, of 1,522,774 tons, were steamers, 
69, of 48,648 tons, motor vessels, and 70, of 46,979 tons, 
sailing ships. 

ARRANGEMENTS have been concluded for twenty trial 
Transatlantic flights between New York and Copenhagen. 
Ten flights will be made in each direction. During the 
trial period the machines will carry mails but no en 
and the route will probably be vid Greenland, Iceland, 
Faroe Islands, and the Shetlands. 

Wuen the Union Castle liner ‘ Winchester Castle,” 
which ran ashore recently near Portland, was dry-docked, 
it was found that the vessel had sustained considerable 
damage forward, the fore foot being twisted and bent 
to port for a length of over 20ft. The plates on either side 
of the bow were buckled and fractured. 


It is reported in the Journal of Commerce that four new 
propellers for the C.G.T. liner “ Normandie” have 
arrived at Havre from Marseilles. Each propeller has 
four blades instead of three, as formerly. They measure 
16}ft. across and weigh 28 tons each. It is expected that 
the four-bladed propellers will correct the vibration in the 
vessel, 

A NEw motor lifeboat, the “‘ Viscountess Wakefield,” 
has been stationed at Hull. The boat is of the beach type 
and has a speed of 7} knots, with a range of 120 miles at 
full speed. It is reported that since the beginning of 
September last there have been 283 launches of lifeboats 
to ships in distress on various parts of the coast. This is 
the largest number of launches during the winter period for 
the past twenty years. 

An official announcement by the Admiralty states that 
subject to the settlement of details, the seven destroyers 
of the ‘“‘ Tribal ” class are to be constructed by the follow. 
i firms :—Vickers- . Ltd., the ‘ Afridi” 
and “ Cossack”; Fairfield Shipbuilding and ineering 
Company, Ltd., the “Ghurka” and the “ at 
J. I. Thornycroft and Co., Ltd., the “ Mohawk” and 
the “ Nubian”; A. Stephen and Sons, Lid., the “ Zulu.” 
The value of each of the vessels is about £380,000. 


Tue new destroyer H.M.S. ‘‘ Hunter ” has been launched 
from the Wallsend St ipyard of Swan, Hunter and Wigham 
Richardson, Ltd. is vessel has a displacement of 
about 1400 tons, and will be propelled by geared turbines 
of 34,000 s.h.p. driving twin screws. These engines, 
together with the oil-fired water-tube boilers, have been 
constructed by the Wallsend Slipway and Engineering 
Company, Ltd. The order for H.M.8. ‘‘ Hunter ” and her 
sister ship H.M.S. ‘‘ Hyperion ” was placed in December, 
1934, under the 1934 programme. 

Ar a recent meeting of the Clyde Navigation Trust, it 
was decided to approach the Glasgow Corporation with a 
view ple a substitution of plans for the pro- 
jected Fi | Bridge and the erection of a single-span 
bridge. It was pointed out that although the proposal 
was a last-minute one, developments on the river which 
could not ‘be foreseen some years ago made it of con- 
siderable importance. The existence of piers, according 
to t plans, would cause serious interference with the 
aibey and curtail the size of vessels using the upper 
harbour. 

SPEAKING about foreign shipping subsidies the Parlia- 

mentary Secretary. to the Board of Trade recently stated 
in the House of Commons that in Italy the amount set 
aside as subsidies for the operation of tramp vessels for 
1935. was 50 million lire. Spain a sum of 10 million 
pesetas is set aside annually, and is used mainly for 
subsidies to tramp vessels. In France, while no special 
scheme of subsidies for tramp shippitig is in tion, 
the grants made under the Tasso Law of July 12th, 1934, 
in aid-of shipping. unsubsidised under other schemes, 
mainly benefit tramp shipping, as liner tonnage is other- 
wise assisted> , 
Ir has been decided by the Government of India to 
extend ‘the grant of financial assistance to flying clubs in 
India for a period of three years, with effect from April Ist, 
1936. Hitherto, says Flight, the Government grants to 
clubs have been given every year, but there was no 
guarantee that the subsidy would be renewed at the end 
of that period. Thus, ina state of uncertainty, clubs could 
not undertake any ambitious schemes of improvement, 
The grant to each club will be Rs. 20,000 a year, while the 
amount of fixed subsidy which can be earned by any club 
will vary according to the number of machines maintained, 
though every club will have the opportunity of earning 
the same maximum subsidy. At the end of three years 
the subsidy will either be discontinued altogether, or,” if 
continued, will be on a substantially reduced scale. 


A NUMBER of c are to be made in the departure 
schedules of air mails from London to Empire destina- 
tions. Mails for the Singapore route at. present leave 
London on Tuesdays and Saturdays, and, commencing 
on March 18th, the days will be Wednesdays and Satur- 
days. Beginning on March 20th, mails for the African 
service will leave on Tuésdays and Fridays, instead of 
on Wednesdays and Sundays. On the African route, the 
new time-table will mean a reduction of one to three days 
in the time elapsing between the despatch of a letter and 
the receipt of an answer. In certain cases on the India and 
Malaya route, the new schedule will involve the loss of 
one to three days as compared with the present schedule. 
According to The Times, the changes are due to the need 
to make the most economical use of the flying boats main- 








were so large that an accountant’s figure, even if produced, 





the Highland section of the L.M.S. 


would have no particular significance. 





taining the service across the Mediterranean until the 
delivery of the new large machines at the end of April. 
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CENTRIFUGAL PUMP EFFICIENCIES. 


Ir is well known that measurements of centri- 
fugal pump efficiencies leave much to be desired, 
and that manufacturers who put in conservative 
guarantees are faced by the competition of 
other, particularly foreign, makers who give 
much higher figures. The matter has been 
brought to our notice by a recent case in which 
a British firm with an international reputation 
of the highest refused to tender for an order 
against Continental competitors whom it knew 
were prepared to guarantee efficiencies outside 
the bounds of possibility. When such a thing as 
that can happen, it is high time that international 
agreement should be reached. That is recognised, 
we are glad to know, by the British Standards 
Institution, which is pursuing efforts to reach 
the desired object. Unfortunately, the matter 
does not end with the provision of formule for 
tests, for even when the same or almost the same 
method of estimation of efficiency is employed 
the guarantees may differ by as much as, and in 
some instances by even more than, 10 percent. It 
is very natural in the face of such strange results 
that makers who know the order of efficiencies 
that can be attained should be puzzled by the 
guarantees given by their competitors and con- 
firmed by testing engineers. 

In view of the very great importance of the 
subject, we have investigated it with care and 
offer the following comments upon it. In the 
first place, it must be noted that a British Standard 
Specification for Pump Tests (No. 599) was issued 
only last year. It is in close agreement with the 
Australian and American codes, and it may be 
hoped that in the course of time it will do some- 
thing to remove the existing anomalies and 
inequalities. But pump tests are notoriously 
difficult to carry out, and it has to be acknow- 
ledged that some makers are not above adopting 
ruses for the increase of efficiencies which it is 
very difficult for an independent tester to detect. 
Indeed, we do not hesitate to say that only an 
expert trained and experienced in this class of 
tests is likely to avoid the pitfalls and that a 


consulting engineer lacking the particular know- 
ledge required, may easily be led to give the results 
which the makers desire rather than those which the 
facts warrant. Let us say at once that that does 
not mean that the makers are necessarily guilty 
of dishonest practices, unless we are to deem it 
dishonest to select testing arrangements which 
favour their plant, and to induce the tester to 
adopt formule which give the highest results. 
Two fruitful causes of error are erroneously high 
readings of head and of quantity delivered. Pump 
experts are well aware that there are ways of plac- 
ing and connecting gauges by which a pump gets 
a double credit for the velocity head in the pipe. 
No one but a poacher turned gamekeeper is 
likely to detect that device, and it must be 


33, |admitted that it approaches so nearly to a 


dishonest practice as to be hardly distinguish- 
able from it. The measurement of discharge by 
formula is a different matter. In a few cases, the 
pumping out of docks for example, accurate and 
precise determination is possible. When pumps are 
used for that purpose the claim for absurdly h'gh 
efficiencies is never sustained by properly con- 
ducted tests. But in the majority of instances 


2 | there is no such convenient method of measuring 


the quantity pumped and reliance has to be placed 
on weirs or other measuring devices. Then the 
maker has a very convenient diversity of formule 
from which to select that which is most convenient 


‘|to him. Thus for a given weir we have the follow- 


ing results :—By the Francis formula, 308 gallons 
per minute; by the Unwin, 324 gallons per 
minute ; by the Box, 358 gallons per minute, and 
by the B.S.I. (4a), 317 gallons per minute. All 
these formule have the weight of authority 
behind them, and the maker is perfectly justified 
in selecting that which suits him best. It is for 
the purchaser or the consulting engineer to satisfy 
himself that competitive guarantees are based onthe 
same method and formula, and that that method 
and formula are used for the acceptance tests. Itis 
necessary, too, that in the tests the observations 
should be made in exactly the same way forall. For 
example, a discrepancy can arise if the zero reading 
of a weir head is taken as the water level when 
water has just ceased to flow over the weir; it 
should be noticed that surface tension may cause 
the readings to vary by as much, we are informed, 
as one-tenth of an inch, which may be equivalent 
to a variation in the neighbourhood of as much as 
4 per cent. in the discharge as calculated. 

We have said enough, we hope, to indicate 
the causes which enable startling efficiencies 
to be guaranteed. We have also touched 
upon the difficulty of securing accurate tests 
of pumps, and have expressed a hope that 
the B.S. specification will do something to secure 
international uniformity. But we are very 
conscious, when we remember the great difficulty 
of carrying out accurate pump tests on site, that 
competitors will still continue to guarantee results 
which are certainly not attainable. Clearly the 
right course is for every purchaser to specify 
definitely the code which is to be used for the 
tests and to enforce penalties if independent tests 
by an expert fail to give the guaranteed figures. 
If that be done an end would sooner or later be 
put to a very undesirable practice. In the mean- 
time we would urge all purchasers of centrifugal 
pumps to view with grave suspicion guarantees 
for efficiencies exceeding 85 per cent. We do not say 
that such efficiencies cannot be secured, but they 
must be regarded as artificial and not real. Weare 
confident that centrifugal pump makers in this 
country would welcome the general recognition 
of this fact, for it would do much to prevent a 
kind of competition which it is difficult to meet 
honestly. With a common basis for tests and the 
knowledge of purchasers that excessively high 
efficiencies are not attainable, the present undesir- 
able practices would automatically cease. 


Non-Skid Roads. 


ALTHOUGH road accident statistics show that 
skids are an infrequent cause of accident, road 
users would certainly welcome the elimination of 
slippery surfaces if only because they induce a 
feeling of insecurity. Moreover, it is not improbable 
that although skids are seldom productive of 
death or serious injury they may frequently 
lead to minor damage to vehicles, especially in 
crowded thoroughfares, where one vehicle may be 
following rather too closely behind another, or, 
unaware of the conditions, may swing too sharply 
around a corner. At one time the City of London 
was particularly rich in slippery surfaces, and 
although much improvement has taken place and 


several places, the position cannot yet be regarded 
as entirely satisfactory. Somewhat naturally, it 
is motorists who cry out particularly against the 
present-day condition of roads throughout the 
country, since it is the drivers of mechanically 
propelled vehicles whose nerves are most affected. 
Many have gone so far as to claim that the con- 
tinued existence of slippery surfaces is now 
unnecessary, and to suggest, if only by implica- 
tion, that it is the ignorance and obstinacy of 
local road engineers that is withholding from the 
public the benefits in safety of skidproof surfaces. 
Actually, those types of surfacing which are most 
likely to become slippery under rain are already 
known and avoided by engineers, but the difficulty 
remains that the characteristics of many materials, 
especially those which are used only locally, are 
not so well known. Consequently, a surface which 
was skidproof and satisfactory when first laid 
may, as a result of wear and tear and the effects 
of the weather, become in a relatively short space 
of time unsatisfactory. In fact, the road engineer 
can claim with justification that the road 
surface really free from danger under any weather 
conditions still remains to be discovered. 

It was as a result of an appreciation of the 
importance of developing really satisfactory road- 
surfacing materials that, about séven years ago, 
the Ministry of Transport requested the National 
Physical Laboratory to attempt the design of a 
machine which would be capable of measuring and 
comparing the frictional properties of various road 
surfaces. The Laboratory, as is now well known, 
devised a motor cycle and sidecar arrangement 
in which the sidecar wheel could be deflected out ~ 
of alignment with the other wheels. By this means 
the ‘“‘ sideways force coefficient ’’ could be measured. 
while, when the wheel was properly aligned and 
locked, the “braking force coefficient’ could 
also be measured. These factors, both of which are, 
of course, actually coefficients of friction, have 
been found to have approximately the same value 
for any given surface. More recently a similar 
apparatus has been designed to be towed behind 
a lorry or applied to a road-surface-testing machine. 
As was to be expected tests carried out with this 
class of apparatus have shown substantial differ- 
ences between different materials. A really good 
surface, under any conditions other than ice- 
bound, would have a coefficient in excess of 0-90. 
A less satisfactory surface, and many of those 
examined have fallen in this class, may have a 
coefficient just as high at low speeds, but as the 
speed of the vehicle increases, the coefficient 
will fall more or less rapidly. A bad surface 
under the best conditions has a coefficient not 
greater, perhaps, than 0-5, which, under rain and 
at high speeds, falls as low as 0-1. According to 
Messrs. Batson, Bird, and Stradling, who pre- 
sented a paper before the Institution of Civil 
Engineers last Tuesday, March 3rd, it has been 
determined that all dry surfaces have “ sideways 
force coefficients,’ which are independent of the 
speed, while wet surfaces show a lowering of the 
coefficient as the speed increases. It has been 
suggested that the reason for this change lies in 
some lubrication effect, and Dr. Saal, elaborating 
upon this suggestion, has demonstrated, it is 
said, that a theory can be made to fit the experi- 
mental results: Whether that is so or not, the 
important point for the present discussion is 
that the three authors already mentioned published 
a table showing the results of tests on various 
surfaces at various speeds, all under a wet condi- 
tion. All these surfaces, besides showing a 
deterioration with speed, also have reduced 
coefficients after a period of wear, and some of 
them have quite pronouncedly different charac- 
teristics in summer and winter. Cement concrete 
has a coefficient at 5 m.p.h. of 0-90, regardless 
of its age. But at 30 m.p.h. the figure falls away 
to between 0-75 and 0-50 as the surface wears 
and weathers. Even compressed rock asphalt, 
with precoated chippings, the most satisfactory 
material mentioned in the table, has a coefficient 
at 30 m.p.h. which falls from 0-90 when new to 
0-80 at the end of four years. The latter, more- 
over, is a winter reading. In summer the coefficient 
falls further to 0-65. 

Figures such as those just quoted justify to a 
certain extent the views of both motorists and 
engineers. Road surfaces can be laid which are 
as nearly non-skid as the motorist could desire. 
But wear and tear and weathering must, it seems, 
inevitably cause a deterioration which can 
eventually only be remedied by relaying the road 
surface. At least, the figures are sufficient to 
condemn the use of plain, compressed rock asphalt 











non-skid ‘‘ carpets’ have recently been laid in 


which. in the worn condition and under rain, has 
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a coefficient of only 0-30 at 5 m.p.h., and as dan- 
gerously low as 0-10 at 30 m.p.h. But, obviously, 
the research so far carried out has only touched 
the fringe of the problem. More potential road 
surfacings need to be experimented with, for 
conditions in certain neighbourhoods may make it 
desirable to use local materials. Moreover, road 
users as a whole would like to see a suitable light- 
coloured road-surfacing material developed which 
would have properties at least as satisfactory 
as compressed rock asphalt with precoated chip- 
pings. Research work on a much greater scale 
is therefore required so that data could be rapidly 
collected as to what are the most suitable materials 





for road surfacing. There can be no doubt that 
the Road Research Laboratory would welcome 
the assistance of road engineers in this work, and 
would be willing to put at their service facilities 
for training in the use of machines for testing 
the slipperiness of road surfaces did sufficient 
machines of a more practical type exist. Indeed, 
it is significant that Messrs. Batson, Bird, and 
Stradling gave as one of their reasons for presenting 
& paper at a time when the research with which it 
deals is not complete the desirability of receiving 
criticism from practical engineers if the work was 
to proceed along the lines of maximum utility 


and speed. 
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The Resistance of Piles to Penetration. B . 
Spon, 


Aun, M. Inst. C.E. London: E. and F. 

Ltd. 19365. 

THE pile-driving formula in most general use, both in 
this country and in America, is probably that known 
as the Engineering News or Wellington formula. 
This formula, like most others devised for pile driving 
which are found in engineering pocket and text-books, 
while giving results which in many cases agree closely 
with test results, is less suitable and reliable for stiff 
driving of heavy piles, and fails to take into account 
many of the conditions which may be met with in 
exceptional cases. It is now generally recognised, 
in this country at any rate, that the Hiley formula, 
which we believe was first published in 1925, is the 
most reliable—designed, as it is, on sound dynamic 
principles—for modern practice. 

Mr. Allin’s book is in no sense a text-book of pile 
driving in general, nor does it contain a record of 
experimental or theoretical research in pile-driving 
problems. It is primarily a book of tables and graphs 
designed to facilitate the use of Mr. Hiley’s formula. 
In the words of Sir Cyril Kirkpatrick, who contributes 
a Foreword, “The accurate results of the formula 
are achieved only by the inclusion in it of the many 
factors which influence the resistance of the pile 
to penetration, and for this reason the formula has 
hitherto had the drawback of being rather tedious to 
apply. This disadvantage will now disappear, for 
by the use of the tables and graphs in this book the 
results of the formula can easily be ascertained for 
any set of conditions likely to be met in practice.” 
Sir Cyril also states his personal opinion, based on 
experience, is that the use of the Hiley formula, 
supplemented, if necessary, by simple observations of 
temporary compression, is the only means, short of 
loading tests, of satisfactorily forecasting the ultimate 
resistance of a pile to penetration. 

The graphs and tables, which oceupy nearly 100 out 
of the total of 130 pages, cover all ranges of piles 
irom 10in. by 10in. reinforced concrete and 12in. by 
12in. timber up to 24in. by 24in. concrete and 16in. by 
16in. timber, the range of pile lengths extending 
from 20ft. to 120ft. The figures of ultimate resist- 
ance to penetration are set out for all combinations 
of length, cross section, final set, and weight and fall 
of hammer ordinarily met with. Corrections for 
special conditions are obtained by use of the graphs. 
The author draws attention to the value of the com- 
parative tables in the selection of pile dimensions and 
piling plant. From a study of the quantitative results 
of varying the driving conditions and dimensions, many 
facts of considerable practical interest emerge, among 
which are (a) the advantages gained by the use of the 
heavier hammer with the smaller drop, and (b) the small 
and sometimes insignificant increase of ultimate resist- 
ance achieved by substantial reduction and the final 
set in heavy driving. Appreciation of these two facts 
alone will do much to prevent damage in driving, 
especially in the case of concrete piles. Without such 
appreciation there is a great risk of the pile receiving 
irremediable injury, at the end of the drive, in attain- 
ing a very low percentage of increase of ultimate 
resistance and one which is often negligible having 
regard to the factor of safety employed. 

Those who have read the valuable paper by Dr. 
Glanville and Messrs. Grime and Whitridge Davies, 
and the report of its discussion, published in the 
December issue of the new Journal of the Institution 
of Civil Engineers, will be convinced that Mr. Allin 
does not in any degree overestimate the danger of 
damage to concrete piles by over-driving.- Mr. 
Allin’s book was in print before the paper to which 
we have referred was read before the Institution in 
November last. A comparison of the two publica- 
tions does, however, suggest that the valuable research 
work recorded by Dr. Glanville and his colleagues 
emphasises the practical usefulness of Mr. Allin’s 
volume. 

The author, it will be observed, has avoided the use 
of the terms “ bearing ”’ and “‘ supporting ” power, which, 
in his opinion, may be misleading, because “‘ in the last 
analysis this capacity depends on the ability of the 
underlying strata within the zone of influence of the 
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pile to carry the load transmitted to it by the pile. 
In criticism of Mr. Allin’s introductory chapters, 
we might express regret that he has not dealt more 
fully with the practical considerations which affect 
the choice of a suitable factor of safety. He contents 
himself with observing that “the author of the 
formula [Mr. Hiley] recommends a factor of safety 
of 3 on the values in these tables for permanent 
work where no settlement is permissible.” Some 
further guidance as to increase or decrease of this 
factor in special or unusual conditions would have 
been of value. On page 11 it is stated that the 
appropriate allowance for a ‘‘ winch-driven hammer ” 
in applying the factor H in the Hiley formula, repre- 
senting the free fall of a hammer, is 0:80 H. It would, 
we suggest, have avoided any ambiguity if, instead 
of “ winch-driven hammer,’ the words ** drop hammer 
actuated by friction winch’ had been used. We 
also notice that the author makes no mention of the 


use of double-acting steam hammers. A few words | 


on the computation of WH when such a hammer 
is used would not have been out of place; but Mr. 
Allin will, no doubt, reply that double-acting steam 
hammers are employed only to a limited extent for 
driving bearing piles. These criticisms of a really 
valuable work do not amount to much; it is to be 
recommended for use, not only in the designer’s office, 
but also by those supervising piling operations in the 
field. 


By A. McWrt11am and 


General Foundry Practice. 
London : Charles 


P. Lonemur. Fourth edition. 
Griffin and Co., Ltd. 1935. 
Tuis is the fourth edition of the text-book first issued 
in 1907 and last revised by the authors in 1920. 
Following the death of Dr. McWilliam in 1922, 
revision for the present edition has fallen entirely 
on Dr. Longmuir. The continued demand for the 
book shows that it meets a definite need. It is well 
known and widely recommended, and is at present 
perhaps the best book available to English students 
in the field covered by the title. Compared with the 
third edition, it has over seventy additional pages of 
text and over fifty more illustrations. It does not 
take the place of manuals devoted to the metallurgy 
of cast iron, cast steel, and non-ferrous metals, and 
its practical character may be judged from the fact 
that over 60 per cent. of the contents is devoted to 
foundry moulding and melting practice, the remainder 
being mainly metallurgical. It is uncertain whether 
the exigencies of publishing or the increasing pressure 
on the time of authors (writing technical books being 
as @ rule a notoriously unprofitable venture for authors) 
prevents the more complete revision that the remark- 
able changes in foundry science and practice during 
the past thirty years really demand. In this, as in 
some other text-books issued recently in revised 
form, the practice has been followed of making addi- 
tions to existing chapters where developments seem 
to warrant it, and of adding occasional chapters and 
rearranging the matter, in this case in the metal- 
lurgical section. For the engineer, designer, and 
student of general metallurgy, to whom the book is 
in part addressed, this treatment does not involve 
much loss, but for the foundry manager, foreman, 
moulder, and apprentice, for whom the book is 
primarily intended, the loss is real. Naturally, fuller 
treatment would necessitate increased length and 
probably specialised contributions, but it may be 
hoped that some day English students will have as 
complete a survey of foundry science and practice as, 
for example, is available in Geiger’s four volumes in 
Germany. The point may be illustrated by saying 
that in the present volume, which we have said is 
the best available, the whole of the work done on 
testing and control of foundry moulding sands during 
the past ten years receives less than a page, and 
the remarkable development of sand-conditioning 
machines finds no reference beyond that given in the 
earlier edition. The added material dealing with 
moulding machines is not fully representative and 
the handling of material is treated from the point of 
view of the jobbing foundry, ignoring developments 


in materials handling in continuous production. 
Foundry literature contains many examples of these 
deyelopments, Reference to the rotary furnace is 
confined to one type, and in the cupola section, too 
short for such a book, apart from the conventional 
types, none of the special designs referred to is in 
practical operation or has anything but historical 
interest. 
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SIXTY YEARS AGO. 


Sixty yéars ago Mr. Plimsoll and his supporters were 
conducting a lively campaign designed to secure many 
improvements promoting safety at sea and the well-being 
of sailors. It was beyond question that unseaworthy 
ships had been sent to sea and that the reckless loading 
of grain and deck cargoes had imperilled the safety of 
many vessels and had caused the loss of not a few. The 
campaign for the remedying of these and other abuses 
was carried on, like so many other reforming movements, 
with a vehemence which passéd at times into exaggera- 
tion. Were all that was said to be believed we would be 
required to picture the British shipowner of those days 
as a fiend incarnate and the British sailor as his long- 
suffering angelic victim. In our issue of March 10th 
1876 we dissociated ourselves from this extreme view. 
Although our sympathies were with Mr. Plimsoll rather 
than with his opponents we realised the lamentable 
truth. While we were fully conscious that there were 
noble exceptions we recognised that very many British 
sailors were idle, drunken rascals while a still larger 
number were vicious fools. Scores of ships, we said, had 
been lost or imperilled not because of the shortcomings 
of their owners but by the imperfections and misconduct 
of their crews. Deterioration in the quality of our sailors, 
both mercantile and naval, was very noticeable. Instead 
of seeking to disprove that hard fact it would be better, 
we urged, if the many people whom it affected directed 
their attention to the training of a superior class of sailor. 
Some figures which we quoted show the parlous state into 
which the recruitment of sailors had fallen. In November 
1873 the establishment of the Navy consisted of 29,717 
men and boys. During the preceding year 2847 men 
had left the service and only 382 genuine seamen had 
enlisted in it. The difference was made good by boys 
from the Government’s training ships. In the mercantile 
marine there was an annual loss of 16,000 seamen. This 
deficiency was met by the entry each year of about 
3500 apprentices. The rest of the hands required were 
for the most part obtained from other sources. Without 
the recruitment of Lascars, Norwegians, Italians and other 
nationalities it would, we said, be impossible to man our 
merchant fleet. The remedy lay in the training of boys 
for a seafaring life. On that subject we commended to 
our readers’ notice a pamphlet on “ Training Schools and 
Training Ships ” which Mr. E. E. Antrobus had recently 
written. It was useless, we said, to expect the “ gutter 
population ” of London and other large cities to supply 
the inmates for the schools and ships which Mr. Antrobus 
had in mind. We believed however with him that out 
of the quarter of a million children then in receipt of 
indoor or outdoor relief from parishes and unions it ought 
to be possible to find at least 10,000 to 12,000 boys each 
year who were fitted mentally and physically for training 
for the arduous life of a sailor. If Mr. Antrobus’s proposals 
were carried out, we said, the whole moral tone of the 
sailor population would be elevated in a few years. An 
Act, properly framed and properly worked, embodying 
those proposals would, we concluded, do more to promote 
the happiness of our seamen and to secure the safety of 
our ships than anything which Mr. Plimsoll had pro- 
posed. ... The Plimsoll mark on the side of every British 
ship to-day is a permanent memorial of the campaign 
which he waged. Let us also remember those, who like 
Mr. Antrobus, did not shut their eyes to the other side 
of the picture, who saw that the sailors of that time led 
a dog’s life—and, for the most part, deserved and cared 
for nothing better—and who took practical steps to rear 








an improved class of seafarer. 
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The Colorado River Aqueduct. 


No. I 


ORK on the Colorado River aqueduct has gone 

forward so rapidly since February Ist, 1933, that 
what was then virtually only a project now has become 
to a considera extent an accomplished fact, 
despite frequent battles with many and varied natural 
difficulties. 


INTRODUCTION. 


Some of our readers may have no knowledge of 
this really great composite engineering undertaking 


fruits of the region are famous. Even so, much of 
the territory is naturally semi-arid, and the average 
annual rainfall is about 15in., which is quite incapable 
of meeting current needs. The ground water level 
in parts of the District have been progressively lowered 
by excessive pumping to such an extent that salt 
water has worked its way inland and has rendered 
many such wells unfit for use. Since 1913, Los 
Angeles and some affiliated communities have had 
to import water through the medium of the Owens 





nor of the reasons for it. The Colorado River aqueduct 


River aqueduct, which extends northward for 230 


conduits of different kinds was progressing rapidly. 
In short, such headway has been made that there 
is every reason to believe that the entire undertaking 
will be finished and ready for service during 1938. 
Engineering resourcefulness and the adoption of 
various labour-saving apparatus will probably result 
in @ saving of approximately 20 million dollars on the 
original estimated cost, upon which the bond issue 
was based. 

















ROUTE OF THE AQUEDUCT. 

The Colorado River aqueduct—that is, the com- 
posite structure which is to link the Colorado River 
on the east with the Cajaleo Reservoir on the west 
will consist of 91-9 miles of tunnel, 54-6 miles of cut - 
and-cover conduit, 62-5 miles of open concrete-lined 
canal, 28-9 miles of inverted syphons, 1-2 miles of 
pumping delivery lines, 0-9 miles of open ditch, and 
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FIG. 1—COURSE OF THE COLORADO RIVER AQUEDUCT 


is intended to amplify the water resources of the 
thirteen communities that to-day are embraced 
within what is officially known as the Metropolitan 
Water District of Southern California. The District, 
as it is usually called, is adjacent to the Pacific Coast, 
and additional fresh water is to be made available to 


miles beyond Los Angeles ; but the growth in popula- 
tion and continual agricultural and other develop- 
ments have made it imperative that a much larger 
supply of water should be assured to the District. 

The Metropolitan Water District of Southern 
California was organised in 1928, and the work now 
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2-3 miles of passage through reservoirs. To form a 
pool from which the water will be drawn to start it 
on its long journey, the Colorado River will be 
arrested by the Parker Dam, fully 150 miles below 
the Boulder Dam—see Fig. 1.. The dam site is just 
downstream from the confluence of the Bill Williams 
and the Colorado rivers. The river water will be 
lifted by stages by a number of pumping stations to a 
maximum height of 1517ft. above the starting point ; 
and from that crest will flow by gravity to the Cajalco 
Reservoir, 115 miles distant to the west. The 
aqueduct has been designed to provide a. flow. of 
1605 cubic feet per second—the equivalent of more 
than 1007 million gallons per diem. 

The route finally chosen for the aqueduct was the 
outcome of studies started in 1923 and carried on 
intermittently up to 1930, when the planning for the 
present line was essayed. A satisfactory solution was 
arrived at only after something like 25,000 square 
miles of remote territory had been surveyed. The 
accompanying map—see Fig. l1—of the course now 
being traced by the aqueduct will give an idea of the 
contour of the country traversed. In reaching their 
decision upon the important matter of the best route, 
the responsible experts had to consider all essential 
topographic, geologic, and economic factors, and the 
line finally settled upon is believed to afford the 
happiest reconciling of these various elements of the 
problem. 

In the more or less remote past, the country crossed 
by the aqueduct route has been subjected to seismic 
disturbances of varying magnifude, and in designing 
the different parts of the undertaking provision has 
had to be made to meet any likely stresses that may 
be set up by earthquakes in the future. Wherever 
practicable, earthquake faults, crushed-rock zones. 
water-bearing ground, and allied hazards have been 








that territory through an aqueduct 242-3 miles long 
that will discharge directly into Cajalco Reservoir. 
From that reservoir, a subsidiary distributing system 
will carry water a maximum distance of about 90 miles 
to the member communities of Anaheim, Bev erly 
Hills, Burbank, Compton, Fullerton, Glendale, Long 
Beach, Los Angeles, Pasadena, San Marino, Santa 
Ana, Santa Monica, and Torrance. These primary 
beneficiaries, according to the last census, have a 
combined population of 1,665,833, and the potential 
gainers—all the dwellers within the area included 
within the District—number 2,491,000, and con- 
stitute substantially 44 per cent. of the whole popula- 
tion of the State of California. 

In our issue of August 9th, 1935, we described the 
Bouquet Canyon development, which is part of the 
system supplying Los Angeles with water from the 
Owens Valley. The present undertaking is to tap 
the Colorado River at the easternmost border of the 
State and to make the waters of that great stream 
available not only to Los Angeles, but also to the 
associated communities already mentioned. Indeed, 
steps are being taken on behalf of still other towns and |’ 
organised centres for participation in the benefits of 
the aqueduct... The world has come to know Southern 
California as a land of abundant sunshine and a 
generally agreeable climate, and the citrus and other 








in hand is being financed in the main by a bond issue 
that was approved by a popular vote in September 
of 1931—the plebiscite authorised a bond issue of 
220 million dollars. On January Ist of the present 
year, most of the tunnelling had been done, a con- 
siderable percentage of the concrete lining had been 





side-stepped ; but, even with this care, underground 
conditions necessarily remained to a degree uncertain 
in some sections. Tunnel driving has revealed un- 
expectedly difficult ground in places, and extremely 
troublesome water conditions have been encountered 
where surface water for the greater part of each year 
is found in only small quantities. 














placed, and the construction of the interconnecting 


Much of the eastern part of the aqueduct lies 
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athwart a barren and naturally isolated region where 
there is little, if any, surface water, and where there 
are circumstances that hamper occupation and the 
carrying on of construction work, such as is required 
in the present undertaking. It was necessary to 
create serviceable roads, to rear suitable accommoda- 
tions for the working forces at scattered construction 
camp sites, and to supply water in ample quantities 
to meet; all needs likely to arise in connection with the 
personnel and with the effective use of diversified 
mechanical equipment. At the close of the past 
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FULL STEEL LINER PLATE SECTION. 


work. Out of a required total of 91-82 miles of 
tunnels, the record on December 3]st last shows that 
82-74 miles of tunnels have been driven, and the 
concrete lining has been placed in 17-34 miles of arch 
and 4-38 miles of invert—the arch representing 0-9 
of a completed section. ‘Tunnel driving has been 
divided between the contractors’ forces and those 
forces that operate directly under the control of the 
Metropolitan Water District; and the two groups 
are in a sense competitive and so serve the double 
purpose of a check on costs and an incentive to excell 








Fic. 4—TUNNEL SECTIONS FOR DIFFERENT GROUND CONDITIONS 


year, the working force was in excess of 7500, and 
during the current year there will probably be a total 
of 12,000 persons engaged on the entire project. To 
make all operating points accessible, to assure ready 
inter-communication, to provide essential power, 
wherever needed, and to make certain of plenty of 
fresh water, the District organisation had first to 
construct 147 miles of surfaced highways over a 
region where roads were virtually non-existent, to 
string more than 1000 circuit miles of telephone 
wires, to install 448 miles of high-voltage power lines, 


in performance. In the foregoing recital of tunnel 
driving up to the end of 1935 the contractors exca- 
vated a total of 36-22 miles, while the District forces 
drove 46-5 miles. It will be recalled that a similar 
procedure was followed by the authorities of the 
Hetch-Hetchy development, and with eminently 
satisfactory results. Indeed, when the construction 
company holding the contract for the 12-7-mile San 
Jacinto Tunnel of the present aqueduct fell by seven 
months behind the schedule, the District took over the 
job and assigned it to its own experienced force to 
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Fic. 5—SECTION OF 


to lay 180 miles of water supply mains, to dig twelve 
deep wells, and erect pumping stations, and to equip 
booster stations to send that water onward through 
pipe lines of 5in., 6in., and 8in. diameter. The water 
system alone required half a year for its construction. 
The maximum operating head of the water supply 
line is 800ft., and all electric energy for the power 
system has been purchased from a public service 
station situated at Colton, about 15 miles north-west 
of the site of the Cajaleo Reservoir. At the peak of 
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carry on, and excellent progress has since been made 
on this notably difficult section. Early in 1935, ten 
or more contractors began constructing sections of 
eoncrete-lined open canals, cut-and-cover conduits, 
syphons, &c.; and work has also been going forward 
for some time on important tunnels and pressure pipe 
lines of the distributing system that will carry the 
water westward from the Cajalco Reservoir. Even 
more recently, work on the dam at the Cajalco 
Reservoir and on the Parker Dam has been placed 
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FIG. 7—RECTANGULAR MULTIPLE COMPARTMENT SYPHON 


tunnel driving, the average per capita consumption 
of water was 140 gallons per diem. 


PROGRESS OF CONSTRUCTION. 


The programme for the construction of the aque- 
duct, per se, called for the taking up first of such work 
as was likely to require the longest time to finish, and 
then to follow with other phases of the undertaking 
so that the aqueduct in its entirety would be ready for 
service within six years, at the outside, from the 
start. Therefore the driving of the different tunnel 
sections took precedence, and in the majority of 
instances remarkable progress has been made in that 


will be finished some time before the Boulder Dam 
basin has reached its overflow level. During the 
construction the Colorado River at that point will be 
diverted through two tunnels that are now being 
driven through the rocky flank of the Arizona or 
eastern side of the stream. Each of the diversion 
tunnels, when lined, will have an internal diameter of 
29ft. and their average length will be about 1600ft. 
With the river thus turned out of its normal course 
the dam site will be enclosed both upstream and 
downstream by cofferdams of ample ‘dimensions, and 
within the confined and unwatered area there will be 
reared a concrete arch dam, which will raise the normal 
level of the river about 72ft. and create a storage basin 
with a capacity of 717,000 acre-feet. The pool will 
serve to clarify the water and to regulate the stream. 
The Parker Dam is to have a crest length of 930ft. 
and a maximum height of 320ft.. The river bed is 
composed of a very deep deposit of silt and gravel, 
and for that reason a trench about 250ft. deep will 
have to be excavated to reach the basic ledge rock. 
The dam is to be equippped with five roller-bearing 
gates, measuring 50ft. by 50ft., mounted on the crest 
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Fic. 6—CUT AND COVER CONDUIT 


of the structure. The gates will regulate the pool 
level, and the passageways between the gate piers 
will afford ample relief for the excess waters of flood 
stages. According to present plans, 80,000 h.p. will 
be developed at Parker Dam, half of which will be 
allocated to the State of Arizona, without cost ; and 
the electric current will probably be used there for 
pumping purposes in widening the scope of irrigation 
in the Gila Valley of that State. 

Work on the dam is being carried out by the con- 
tractor, Six Companies, Inc., which built the Boulder 
Dam. Similar methods will be employed with some 
of the equipment used on the greater under- 
taking farther upstream. The estimated cost of the 
Parker Dam and some of ite associated features is 
10,000,000 dollars. 


INTAKE. 


The intake station of the aqueduct is now under 
construction at a point about two miles upstream from 
the dam. The pumps to be installed there will take 
the water from the river, lift it 290ft., and discharge 
it into a tunnel, slightly more than a mile long, which 
will deliver it to the Gene Wash Reservoir, which will 
have a capacity of 6600 acre-feet. From that basin 








a second pumping plant will lift the water 302ft. and 
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under way. With this sketch of the background of 
our subject it will be easier for the reader to get a 
mental picture of the aqueduct itself if we outline 
its principal features, beginning at the eastern end 
and tracing its course westward to the Cajalco 
Reservoir. 


THE PaRKER Dam. 


Now that the Boulder Dam is finished and the 
reservoir above it is slowly filling and checking the 
onrush of flood stages, work on the Parker Dam, Figs. 
2 and 3, can go forward without fear of possibly disas- 
trous interruptions. The construction of. this dam 
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AT LITTLE MORONGO CANYON 


pour it into two tunnels and a syphon that have a 
combined length of 2-32 miles, the second tunnel 
delivering the water to the Copper Basin Reservoir, 
where the pond’s surface will be at El. 1028ft. The 
Copper Basin Reservoir will have a storage capacity 
of 20,700 acre-feet, and from that pool the water will 
flow by gravity, a distance of 6-11 miles; through the 
Whipple Mountain Tunnel. At its western end that 
tunnel will be linked with a section of the main 
aqueduct line about 58 miles long. This division of 
the undertaking has to cross a desert plain that is 
interrupted at frequent intervals by rugged, rocky, 
mountainous ridges, and the aqueduct structure will 
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there, for the most part, consist of open-lined canal, 
cut-and-cover conduit, with inverted syphons across 
drainage channels, and some tunnels through moun- 
tains that cannot be negotiated otherwise. At the 
base of Iron Mountain there will be a pumping plant 
that will lift the water 147ft. and discharge it into 
the Iron Mountain Tunnel. A reservoir adjacent to 
the pumping plant will provide for a regulatory storage 
of substantially 100 acre-feet. The Iron Mountain 
Tunnel will have a length of 39,759ft., and the water 
entering that tunnel will flow by gravity thence 
through 16 miles of connecting conduit, then through 
the Coxcomb Tunnel, 17,795ft. long, and next into a 
conduit and syphon with a combined length of 
12 miles. From that conduit the water will enter a 
regulatory reservoir, at the eastern foot of Eagle 
Mountain, 110 miles west of the Colorado River 
intake. At that point a pumping station will lift the 
water 438ft. and deliver it to the first of two tunnels 
through Eagle Mountain. After passing through 
those two tunnels and two conduit structures the 
water will reach the Hayfield Reservoir, 16 miles 
distant. The Hayfield Reservoir is a basin that will 
accommodate 86,500 acre-feet of water. The Hay- 
field pumping station will take water from the neigh- 
bouring reservoir and lift it 440ft. to the first of two 
tunnels at the crest of the aqueduct line. From that 
elevation, 1807ft. above sea level, the water will flow 
by gravity onward for about 115 miles through a 
succession of tunnels and linking conduits until it 
reaches the Cajalco Reservoir. The Cajalco Reservoir 
will have an initial capacity of 62,000 acre-feet, but 
a projected ultimate capacity of 225,000 acre-feet, 
the impounding dam to be raised to the required 
height when the demand for the greater storage 
warrants the outlay. The dam now building, an 
earth-filled structure with a reinforced concrete pave- 
ment on the water slope, will have a height of 170ft.* 

At the start each of the enumerated pumping 
stations will contain three electrically driven units 
having individual capacities of approximately 200 
second-feet, and as consumption grows the equip- 
ment will be added. to until each station contains 
nine pumping units. Operating energy for the entire 
aqueduct will be obtained from Boulder Dam and 
from the power plant to be erected at the Parker Dam. 
Current from Boulder Dam will be supplied at a 
rate of 1-63 mills per kWh for primary power and 
0-5 mill per kWh for secondary power developed 
during flood stages. The District is building and will 
operate its own transmission lines, and _ besides 
developing power at the Parker Dam, it will have the 
right to develop power at such other points along 
the aqueduct where heads will justify the installing 
of generators. 

The following further particulars of the pumping 
stations have been given by the District :—** Vertical 
shaft, centrifugal pumps, direct connected to vertical 
synchronous motors, are to be used. The pumps will 
be located below the lowest inlet water level and the 
motor floor will be above the highest water level. 
With this arrangement the pumps always will be 
primed, with no danger of flooding the electrical 
equipment. The vertical pump setting requires a 
much smaller floor space than horizontal settings. The 


12-77 miles. The position of the outlet portal of the 
San Jacinto Tunnel was the principal factor in arriving 
at the height of the final pump lift from Hayfield 
Reservoir to the crest of the aqueduct line. All the 
tunnels 6f the main aqueduct are horseshoe shaped 
in cross section, with a maximum height and width 
of 16ft. inside the lining. Drawings of standard 
tunnel sections under different ground conditions are 
reproduced herewith, Fig. 4. 

Where circumstances permit, open concrete-lined 
canals will serve as conduits because they are cheaper 
to build and will operate with a more moderate 
gradient than other types of conduit. Open canals, 
however, have one drawback : they are more exposed 
to cloudbursts. To prevent flooding in the smoother 
or flatter areas traversed, provision is made for cross 
drainage through the medium of ditches and other 
forms of relief. A typical section of open-lined canal 
is illustrated, Fig. 5. It should be sufficient to men- 
tion that the concrete lining of the slopes and bottom 
of a eanal are thick enough, combined with con- 
tinuous reinforcement, to give ample strength and to 
present a wearing surface that will be least likely to 
crack under exposure to pronounced temperature 
changes. The water flowing through a canal is to 
have an estimated velocity of 4-45ft. per second, and 
that movement is counted upon to.carry to sand 
traps and settling basins any sand or light débris that 
may be blown into a canal. Such accumulations will 
be removed at those points of retention from time to 
time. Cut-and-cover conduits are being built across 
desert areas where open canals would not be per- 
missible, and the same type of conduit is to serve for 
surface lines to the west of Hayfield, where the con- 
duits are not under pressure. A typical cross section 
of a cut-and-cover conduit appears as Fig. 6. 

In constructing cut-and-cover conduit a trench is 
first dug deep enough to ensure a minimum backfill 
cover of not less than 3ft. over the structure. The 
normal section is capable of carrying a weight of fill 
up to 30ft. wherever the conduit rests on a firm 
foundation. When the foundation is yielding, or 
where the fill is of greater depth, or where the conduit 
is under a highway or a railway crossing, the conduit 
is strengthened by additional concrete and reinforcing 
steel. Generally, the conduit section is not reinforced. 
Contraction joints are provided at longitudinal 
intervals of 35ft. The practice has been to pour the 
invert first and then to pour the entire arch so as to 
complete the structure. Collapsible metal forms are 
used in pouring the arch, inside and outside forms 
being employed for that work, and the concrete is 
fed by gravity into the space between the two forms. 





SYPHONS. 

On the main aqueduct, as distinguished from the 
distributing system, the plans call for the construc- 
tion of a total of 146 inverted syphons—pressure con- 
duits to carry water beneath drainage channels, 
ravines, and other depressions that cross the line of 
the aqueduct. These syphons—see Figs. 7 and 8— 
vary in length from 175ft. to 26,400ft., and, according 
to location, will be subjected to operating heads 
ranging from a few feet to a maximum of 153ft. All 





will be buiit when there is a demand for a larger 


volume of water. Where conditions call for only a 
short syphon and an operating head of 25ft. or less, 
then a single-barrel syphon of sufficiently large 
diameter is constructed to transmit all the water that 
may be necessary. The single, Jarger syphon, costs 
less than the duplex syphon with its more complicated 
end structures. The rectangular multiple-compart- 
ment syphon is an alternative form that may be used 
under the same conditions that are prescribed for the 
single-barrel type, wherever they provide links between 
open canal sections. Double-barrel syphons, depend- 
ing upon circumstances, have diameters of from 
llft. 5in. to 12ft. 9in.; the single-barrel syphons are 
16ft. in diameter, and the rectangular syphons have 
three conduits, each of which is 9ft. 9in. square. 
All syphons built or building under contract are of 
the poured-in-place type, which cost less to con- 
struct. The syphon at the Little Morongo Canyon- 
Fig. 8—built by the District forces, is of a pre- 
cast type and 12ft. in diameter. It is of an experi- 
mental character, but of proved efficiency. The pre- 
cast sections were set on a concrete bed in the excava- 
tion and the sections were assembled with lead 
caulked joints. It is 723ft. long and will operate under 
a maximum head of 121ft. For heads exceeding 80ft., 
a water-tight welded steel cylinder is embedded in 
the pipe shell at a depth of 2in. from the inner surface. 
Where any of the syphons cross earthquake faults, 
all poured-in-place syphons have or will have flexible 
joints. 

In a general way, once water is delivered to any 
part of the aqueduct, it will flow either to a reservoir 
adjacent to a lift pump station or travel onward 
by gravity to the terminal outlet that is to empty 
immediately into Cajalco Reservoir, so that the 
problem of intermediate control will be a compara- 
tively simple one. Nevertheless, provision is being 
made at the pumping plant reservoirs for overflow 
spillways to discharge excess water into escape 
channels, should the pumps for any reason be shut 
down. At certain other strategic points along the line of 
the aqueduct, at the sides of open canals, there are to be 
wasteways, equipped with radial gates, which will 
permit the release of the surplus water into lateral 
canals that will connect with natural channels of 
disposition. 

Several photographic views of tunnel work are 
reproduced on page 260. 

(To be continued.) 








Oil-Electric Locomotives. 


INTERNAL combustion-engined locomotives have 
long been among the products of the English Electric 
Company. During the war a number of 40 h.p. petrol- 
electric locomotives were built at the company’s Dick 
Kerr Works, Preston. Subsequently, 100 h.p. petrol- 
electric railcar equipments were supplied to the Uruguay 
State Railways; a 50-ton, 100 h.p. petrol-electric break- 
down locomotive to the Montreal Harbour Commissioners ; 
electrical equipments for 200 h.p. oil-electric railcars on 





such syphons are being constructed of reinforced 





nine pumping units of each plant will be installed in 
groups of three, each group being connected to a steel | 
delivery pipe leading to the continuation of the 
aqueduct at the top of the pump lift. The delivery 
pipes will be about LOft. in diameter and from about 
800ft. to 2000ft. long. 

* The delivery lines at the Intake, Gene, and Eagle 
Mountain plants discharge into pressure tunnels or 
conduits, and at the junction of the delivery lines 
with the conduit surge chambers will be constructed | 
to absorb the oscillations resulting from a sudden 
shut-down of the pumps. At the Iron Mountain and 
Hayfield plants the delivery lines discharge into | 
gravity flow tunnels, and surge chambers are not | 
required. At Gene Wash, Iron Mountain, and Hay- | 
field the intake to the pumps is through’ a consider- | 
able length of closed pressure conduit, and surge | 
chambers will be provided close to the pump inlet. 

‘** Each delivery pipe will have a shut-off gate at its | 
upper end so that any one of them may be taken out 
of service for inspection and maintenance. Valves 
at the inlet and discharge of each pump will permit 
any pump to be shut down and the pump casing 
emptied, without interfering with the operation of 
adjacent units. The controls for all the pumping 
apparatus in each plant will be centralised in a 
separate room. A system of indicators will keep the 
operator fully informed as to the operation of the 
equipment.” 

Out of a total of nearly 92 miles of tunnels approxi- 
mately 60 per cent. is required to carry the aqueduct 
through intervening mountains, and the remainder 
will pierce the southern slope of the Little San 
Bernardino Mountains, where the bared rocky flank 
does not permit the construction of a surface line. | 
Therefore the aqueduct has to go underground for an 
aggregate distance of 33-7 miles, after which the 
alluvial formations rise to the aqueduct grade and 
permit the adoption of surface structures at the 
western end of the valley. _The aqueduct will reach 
the western face of the coastal watershed after passing 
through the San Jacinto Mountains for a distance of 





* The Cajalco Reservoir Dam is being built by the soil- 
compaction-control method, which was successfully employed 
in constructing the Bouquet Canyon Dam. 





the San Sebastian—Pamplona Railway in Spain, and com- 














300-350 H.P. OIL-ELECTRIC LOCOMOTIVE 


concrete. Broadly stated, they are of three types— 
the double-barrel type, the single-barrel type, and 
the rectangular multiple-compartment type. The 
double-barrel syphon consists of two cylindrical 
sections arranged in parallel and designed for service 
wherever the length exceeds 400ft. and the operating 
head is greater than 25ft. In the beginning, only one 
barrel or tube will be provided, and the second unit 








plete 200 h.p. oil-electric coaches to the Venezuela Central 
Railway. In conjunction with Armstrong, Whitworth, 
Ltd., the company provided the electric control and motor 
equipments for the three oil-electric mobile power-house 
trains and the oil-electric locomotives which were put 
into service in 1933 on the Buenos Aires Great Southern 
Railway. 

In the same year the company built a complete oil-electric 
coach fitted with a high-speed 200 h.p., 1500 r.p.m. engine. 
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By.the courtesy of the L.M.S., it was tested in service 
for a period of eighteen months, At the same time and 
in conjunction with Hawthorn Leslie, a 300/350 h.p. 
oil-electric shunting locomotive was built and has now 
completed over twelve months’ service on the L.M.S. 
Working on a twenty-four-hour basis, it has run over 
5000 hours. As the result of the successful operation of 
this vehicle, a further order for ten locomotives was 
received from the L.M.S. A similar locomotive is being 
supplied to the G.W. Railway, and two arranged for a 
3ft. 6im. gauge to operate under the arduous conditions 
on the Soudan Government State Railways. Three 
similar locomotives are being completed for the New 
Consolidated Goldfields, South Africa. These have 
seven-cylinder engines, with a normal output of 410 b.h.p. 
at sea level, and 350 b.h.p. on the site, which is 5750ft. 
above that level. Both the Soudan and South African 
locomotives are designed to exclude sand and grit from 
the working parts. Filters are provided for the ventila- 
tion of the motors and engine compartment. All nuts 





is compounded with a special reverse pole arrangement 
to give approximately constant voltage and battery 
charging over the range of engine speeds. The control 
gear consists of standard pieces of electrical apparatus, 
which connect the main generator with the motors and 
give the operator full range of tractive effort and speed 
control within the limits of the engine horse-power. 

The English Electric Company’s torque-control system, 
now familiar to many traction engineers, automatically 
maintains the engine speed and output constant at any 
of the running speeds selected by the driver. By utilising 
this system for the control of two motors, the maximum 
tractive efforts are provided at a relatively low generator 
current and improved efficiency. The engine cannot be 
overloaded. A single lever on the master controller, 
to be seen in the view of the driver’s cab, controls the 
engine speed, power output, and locomotive speed. Thas 
the driver is free to devote the whole of his attention to 
shunting duties. Reversal of the direction of running 
is obtained by a reversing lever on the master controller 
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DIAGRAM OF ELECTRICAL CONNECTIONS 


and bolts on the machinery are rustproofed to withstand 
tropical conditions. 

A recent visit to the English Electric Company’s 
works revealed the fact that smaller locomotives with 
mechanical drives are also under construction, ineluding 
six 75 h.p. petrol locomotives for the New Zealand Govern- 
ment railways, and three 75 h.p. and two 50 h.p. heavy-oil 
mechanical locomotives for the Eagle Oil Company. 
These small units are built by the English Electric Com- 
pany in conjunction with the Drewry Car Company, Ltd. 

The locomotive illustrated is one of the 300/350 h.p. 
vehicles built for the L.M.S. Mechanical parts, such as 
the frame, superstructure, wheels, and axles, were manu- 
factured by Hawthorn Leslie and Co., Ltd., to British 
Standard Specifications. The engine is an English Electric 
K type medium-speed, totally enclosed unit, with auto- 
matic lubrication, the complete unit with generator 
being mounted with three-point suspension. In the event 








DRIVER'S CAB 


of the lubricating oil failing, the set is shut down auto- 
matically. Starting is effected by the generator 
from a storage battery. The lubricating oil and water 
coolers are mounted side by side, and an electrically 
driven fan under thermostatic control maintains the oil 
and water at a temperature which ensures satisfactory 
operation under all working conditions. The driving motors 
are mounted on the axles and drive them through single 
reduction spur gearing. A straight air brake and a screw- 
down air brake operating on all wheels are provided. The 
driver’s cab is heated by circulating water under the 
driver’s control, and an electric hot plate serves for warm- 
ing the driver’s food. 

The generator, shown at G in the diagram, is a D.C. 
self-ventilated, separately excited machine, specially 
built for traction service. It is overhung from the engine 
shaft, and an auxiliary generator A G, which, in addition 
to charging the battery, supplies current for lighting, 
control, and auxiliary equipment, is mounted on an over- 
hung portion of the main generator shaft. This auxiliary 
generator, similar in construction to the main generator, 





interlocked with the main handle, so that it cannot be 
moved when the control lever is in the running position. 
The lever has three positions, “ ahead,” “ reverse,” and 

* off,” and, as indicated in the diagram, the reverse 
direction of running is obtained by reversing the fields 
of the traction motors M, and M,. In addition to the 
“on” and “ off” positions, the main lever of the master 
controller has six running positions, each corresponding 
to a definite engine speed and motor grouping, the control 
on any notch being automatically regulated by the torque- 
control scheme, which maintains full torque at all speeds. 
The settings for each notch are :— 


Notch no Engine speed, Engine h.p. Motor grouping. 
r.p.m. 
1 500 TOP>! Series 
Gir: 400 207 Series 
- re 475 246 Series 
4. 615 319 Series 
5. 675 350 Series 
Gi; 675. 350 Parallel 
* Idling. 
If the master controller be stepped back from the 


sixth notch, the parallel connection of the motors is 
maintained until the first notch is reached, thus making 
available the parallel connéction with the intermediate 
engine speeds. 

The torque-control mechanism which controls the engine 
speed consists of a small permanent magnet voltage 
generator V G, directly driven from the engine, a load- 
regulating relay VR, and a generator field regulating 
contactor. The voltage generated by VG is directly 
proportional to the engine speed. A pair of contacts 
on the load-regulating relay open and close under the 
influence of extre’ small c in the current 
in its operating coil, which is connected in series with the 
adjustable resistance across the terminals of the voltage 
generator. The relay is set so that when the engine is 
running at the correct speed the contacts are on the point 
of or breaking contact, and any departure from 
this speed is followed by a decided movement of the relay 
armature, which closes the contacts on increase and opens 
them on decrease. The contacts of the load-regulating 
relay are connected in the circuit of the generator field- 
regulating contactor magnet coil, and the contactor 
consequently opens and closes in accordance with the 
relay contacts. The field-regulating contactor contacts 
GF, and GF, are connected across a resistance in series 
with the generator shunt field, and the intermittent action 
of the contactor therefore alternately strengthens 
and weakens the shunt field current and thus regulates 
the generator voltage and output. 

Owing to the contactor action an average field strength 
is obtained appropriate to the pr one obtaining at 
the time, and since change in results in 
a simultaneous change Be Poses “the actual departure 
from the theoretically best is extremely small. 
The mechanism acts as an extremely sensitive engine 

governor. Different engine speed settings are 

by adjusting the value of the resistance in 

series with the load- lating relay coil by means of the 

small contactors Vv, ve and V,, controlled by the main 

controller, each contactor being ropriately operated 

by one position of the master Goalies and corresponding 
to a given setting of the fuel valves. 

The control gear is mounted on a framework over the 
generator, and comprises a remote-operated reverser, 
the motor contactors, three control relays, and the torque- 
control relay and contactor. The framework is also used. 
for mounting the auxiliary motor gear, battery-charging 
and starting gear, and small miscellaneous electrical 
apparatus. There is a driving position on either side 
of the driving cab; the forward position is fitted with a 
master controller, which is mechanically connected to a 
“dummy ” controller in the rear driving position, thus 
enabling the driver to move from one position to the other 
without shutting off the controller or interrupting the 











shunting operation. An ammeter and the brake system 
gauges are illuminated to assist night driving, 

At each of the two driving positions there is a dead 
man’s treadle for maintaining the power equipment in 
operation, and a time delay arrangement is provided to 
enable the driver to pass from one driving position to the 
other without shutting off power. As the driver has a very 
wide speed range and can readily match the speed of the 
locomotive to the working conditions, the torque-control 
system, allied with series-parallel operation, provides a 
very adequate protection against misuse and overload, 

The starting battery consists of forty lead acid cells 
of 224 ampere-hour capacity at the five-hour rate of 
discharge. The compressor set for the air brake gear is 
composed of an air compressor of 25 cubic feet per minute 
capacity driven directly by an electric motor fed by the 
auxiliary generator. The motor driving the cooling fan 
is supplied directly by the main generator. 








Rotary Plate Shearing Machine. 


A NEw rotary shearing machine intended to supersede 
the present methods of shearing and planing plates has 
been introduced by James Bennie and Sons, Ltd., Clyde 
Engine Works, Govan, Glasgow. This machine, illus- 
trated herewith, is operated by one man seated above the 
rotary cutters, and by its use plates of any length may be 
sheared with either straight edges or curved edges, and 
with the edges cut either square or bevelled for welding 
and caulking. The accompanying sketch shows various 
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CuTS MADE BY SHEARING MACHINE 


cuts which can be made by the machine. With one pair 
of standard cutters plates may be sheared with square 
or bevelled edges. No interchange of cutters is necessary. 

The alteration of the position of the cutters to give square 
or bevel cutting is accomplished by the operator without 
leaving his seat by the rotation of a hand wheel. With the 
bevelled edge shown in the second diagram the small 
shaded triangle at the top edge of the bevel does not 
require to be welded, and a saving of welding rod and of 
welders’ wages is effected. With special cutters a plain 
bevel may be made, or the plate may be bevelled with a 
square edge at the bottom, or bevelled on both sides. 

The plate to be sheared is secured to the stationary 
work table. The body of the*machine is of steel plate 
construction, and is mounted upon a carriage so that a 
swivelling motion may be given to it when curves are to 
be cut. The carriage is mounted upon roller bearings 
and runs on rails, one of which is secured to the work 
table. Rollers on vertical axes, mounted upon the 
carriage, engage a planed straight guide bar which is 
built into the work table, and ensure that the carriage 





UPPER CUTTER SHEARING PLATE 


shall travel in a perfectly straight line. The machine is 
controlled by one man seated above the cutters, where 
he has a clear view of the work and who is in command 
of all movements, including the adjustment of the cutters 
to suit different thicknesses of plate and the degree of 
bevel which may be required. Dial gauges situated in 
front of the operator show the adjustment of the cutters 
on a magnified scale. The second engraving shows the 
upper cutter and the plate being sheared as seen from the 
operator’s seat. The cutter shafts are driven, through 
gearing, by an electric motor mounted upon the machine. 
When a plate is to be sheared, the carriage is traversed 
in a longitudinal direction by rotating a hand wheel 
until the cut starts. The rotary cutters then grip the 
plate and draw the machine and carriage along the rail 
track. 

When the machine is set square to the straight guide 
bar attached to the work table, the plate is cut with a 
perfectly straight edge and with a clean cut which, it is 
claimed, eliminates the need for plate edge planing. A 
curved line drawn upon the plate can be easily followed. 
In the last engraving, the operator is seen in the act of 
slewing the machine and guiding it in such a way that a 
straight line gauge attached to the machine is kept in 
tangential relation to the curved line upon the plate. In 
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this way curves can be cut accurately. The machine has 
two speeds and cuts in both directions. Besides the fast 
speed for straight cutting a slow speed for cutting curves 
is provided. Since the plate is stationary and does not 
travel in a longitudinal direction, floor space is saved. 
The machine is made in several sizes for dealing with 
plates jin. to ljin. in thickness. By making the work 
table of suitable length, plates of any length may be 


A New Homogeniser. 


THe machine which we illustrate below has recently 
been brought out by the Brush Electrical Engineering 
Company, Ltd., of Loughborough, for homogenising 
liquids ; that is to say, producing homogeneous mixtures 

















ROTARY PLATE SHEARING MACHINE 


sheared. A circle cutting attachment can be provided for 
shearing complete circles. The edges of the circles may 
be either square or bevelled. 








A New Wire-Drawing Machine. 


THE wire-drawing machine which we illustrate below 
is one of a new type made by Brookes (Oldbury), Ltd., of 
Oldbury, Birmingham, which has several peculiarities. 
One is that it is built up of similar units, each one of which 
is complete in itself, so that machines for any reasonable 
number of passes can readily be built up from stock. 
The only difference between the units is the ratio of the 
driving gear to accommodate the increasing speed of 
passage of the wire. 

In the case of the machine illustrated it will be seen 
that there are four passes. It will deal with mild steel 
wire rod of No. 5 gauge and draw it down to No. 13 
gauge at a finishing speed of 750ft. per minute with a 
consumption of from 50 to 55 h.p. Each block is driven 
by a separate vertical-spindle electrie motor of 15 h.p., 
through a countershaft and double-helical gearing. 
The blocks are 22in. in diameter. The motors are con- 
trolled by the foot pedals which can be seen along the 
front of the machine for convenience in threading up the 
machine, The wire during this process is pulled through 
by the travelling chain underneath the bench on the left. 
Between the passes the wire is led over the fairlead pulleys 
on the overhead gantry and those on the top of the 














blocks, which are free to swivel round and take up any 


or emulsions of liquids or semi-solids by forcing them 
through very fine apertures. Such a process is fairly 
common in the confectionery and cosmetic trades, and 
might be applied in cases more closely allied to engineer- 
ing, but some trouble has been experienced in running 
machines of this class on account of wear and tear and 
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HOMOGENISING VALVE 


the difticulty of making adjustments. In the Brush 
machine, however, these difficulties have been overcome. 

As will be seen, the machine is founded on a substantial 
cast iron base, which is finished in enamel and can be 
swilled down with a hose. Above there is the electric 
motor, which is enclosed and is of about 3 h.p. per 100 
gallons processed per hour. It drives the pump shaft 

















FOUR-PASS WIRE-DRAWING MACHINE 


slight slack. The blocks and dies are water cooled and | through V belting, and toothed gearing. The pump is of 
flushed with lubricant, while all the shafts are carried on | the three-throw type, and has a body machined out of a 
Timken tapered roller bearings. They are lubricated by} solid block of stainless steel. It has stainless steel 
plungers and guided cross heads. Excentrics are used 


a forced feed system. 





instead of crank pins and are machined solid with the 
shaft. Ample clearance is provided round the plungers, 
leakage being prevented by fitting S.E.A. rings, specially 
designed for use with liquid foodstuffs and similar materials 
at high pressures. The plungers work through water- 
sealed lantern rings, so that the water not only washes 
the rods, but also gives warning of any leakage that may 











NEw HOMOGENISER 


take place. The swan-neck overflows from these rings 
can be seen in the engraving above the drain trough. A 
ring is also provided on each rod to prevent oil creeping 
‘into the pump barrels. The working parts are all lubri- 
cated by a force-feed pump. The main pump is able to 





Pump Delivery Ports 
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deliver against pressures up to 5000 lb. per square inch. 

The homogenising effect is produced by the valve, 
of which we give a sectional drawing. The valve is of the 
flat faced variety, and has a stem A,~which can be 
adjusted by a differential screw B that gives a lead of 
0-0195in. per turn. Between the valve ring C and the 
spindle A there is a thimble of elastic metal D, which is 
put in tension by the closing pressure. The stretching of 
this thimble provides the extremely fine opening through 
which the liquid is forced by the pump. In some cases 
additional rings are inserted so as to divide the clearance 
still further, or another homogenising valve can be used 
in series. 








DETERIORATION OF COLLIERY WINDING 
ROPES. 

THe Wire Ropes Committee of the Safety in Mines 
Research Board has been conducting investigations into 
the gradual deterioration of wire ropes in service and the 
conditions at the point of fracture of ropes broken in 
service. A preliminary report on this research under the 
title of ‘‘ The Deterioration of Colliery Winding Ropes in 
Service ” was published in 1928, but has been out of print 
for some time. A further paper under the same title has 
just been published, covering the work of the Committee 
on this subject up to the present time, and incorporating 
the more important features of the earlier paper. The 
Committee has had two main objects in view—to discover 
the causes of rope breakages and to determine how they 
may be prevented. The results presented in the paper 
furnish an answer to the first question by showing 
definitely that corrosion fatigue is the chief cause of 
rope deterioration. As regards the methods of prevent- 
ing rope breakages, much useful information is given, 
but some of the problems still remain unsolved, and further 
research is in progress. The paper summarises the 
results of observations and tests on nearly 250 winding 
ropes, 85 of which had broken in service. The types of 
deterioration shown by these ropes have been classified 
in one section of the report, and the results of the examina- 
tion of typical ropes have been given in considerable 
detail. Other sections of the paper deal with the produc- 
tion and properties of the wire used in winding ropes, the 
various types of winding ropes and their manufacture, 
and the effect of different factors in the winding conditions 
on the endurance of the rope. In the final section, the 
importance of the careful examination of the winding rope 
whilst in service is emphasised, and recommendations 
are made for more frequent recapping. The paper can 
be obtained, price 2s. 24d. post free, from H.M. Stationery 








Office, Adastral House, Kingsway, London, W.C.2. 
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Friction of Piston Rings.* 


By Engineer Commander C. J. HAWKES, R.N. (Ret.), Fellow, 
and G. F. HARDY, M.Sc., Associate Member. 


THIS paper gives some of the results of investigations 
carried out at Armstrong College during the last five years 
in connection with the frictional resistance of piston 
rings and the gas leakage past the rings. The primary | 
object of these investigations was to ascertain the influence 
of oil temperature, piston speed, gas pressure behind | 
the rings, and the number of rings on the frictional drag | 
of the rings on a liner. F 





| 


DESCRIPTION OF APPARATUS. 


The apparatus used in the early. experiments, which | 
was constructed almost entirely from the parts of a Daimler | 
tank engine, was somewhat similar to that employed by | 
Professor Junkers. The pistons and the rings were sub- | 
jected to # cyclical change of pressure as in an actual 
engine, but the working fluid was air and there was no | 
combustion. Experiments with this apparatus clearly | 
showed that the frictional resistances of the rings increased 
with speed and with the pressure behind the rings ; but 
in view of the wire-drawing between the clearance spaces 
of the pistons, and of the fact that one of the objects of 
the experiments was to determine the relation between | 
ring friction and the air pressure behind the rings, it was 
decided to reconstruct the apparatus and to employ steady 
air pressures. 

The essential details of the apparatus as redesigned 
are shown in Fig. 1. The shaft Q is driven at 120 to 
650 r.p.m. The liner O, which has a stroke of 5-97in., | 
is given a reciprocating motion by means of the crank. | 
The fixed cylinder R acts as a guide for the liner, and its 
temperature can be maintained at a constant value by 
an electrically heated coil surrounding it. Thermo- 
couples are inserted in the wall of the cylinder at two 
points. The piston 8, of 5-87in. diameter, tends to follow 
the motion of the liner, but its movement is constrained | 
by the springs T, and the number of springs employed 
can be changed as necessary in order to have a force 
scale suitable for the frictional drag of the rings. The 
piston movement, which is small, is magnified twenty- 
four times by the mechanism H, and the pencil P records 
the piston displacement on the paper carried by the | 
sliding plate U—which is given a motion corresponding 
to that of the liner by the pantograph G and the electro- | 
magnet J. In this manner a diagram is obtained that | 
gives the piston displacement on a base of liner stroke, | 
from which the mean frictional resistance or drag of the 
rings can be determined. With the rings removed, and 
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the piston block hanging freely with the rubber pressure | 
tubing attached to it, the displacement of P was calibrated 
in pounds by placing known weights in a scale pan fitted 
for this purpose to the top of the piston-rod and also by 
applying upward forces to the rod by means of a pulley 
block and a calibrated spring balance. The force scale 
was found to be uniform and proportional to the number 
of springs in use. 

The piston, which was machined from a solid aluminium 
alloy casting, is shown in Fig. 2. There are thirteen 
grooves in the piston, twelve grooves for rings, and the 
centre groove serving as a distributing outlet for the air 
and lubricating oil, which is supplied through the six 
radial holes L and the central hole M. The centre groove, 
therefore, divides the block into two exactly similar 
pistons—in effect, two pistons placed crown to crown— 
and there are two leakage paths for air and oil, one past 
the upper rings and the other past the lower rings. In 
the experiments it has been assumed that the correspond- 
ing rings A, B, &c., in the upper and lower portions of the 
piston block work under identical conditions, and for 
simplicity the rings will be referred to as A, B, &c., it 
being understood that each ring in the lower half of the 
piston block is accompanied by a ring in the correspond- 
ing groove of the upper half. The corresponding ring 
grooves are connected by passages, two of which are shown 








* North-East Coast Institution of Engineers and Shipbuilders, 
Neweastle-upon-Tyne, February 7th, 1936.- 
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dotted in Fig. 2, and to a dial pressure gauge. In certain 
tests a mercury differential gauge was used for registering 
the pressure differences between consecutive grooves. 
Rubber tubing is used for supplying the air and lubricating 
oil to the piston and for connecting the ring grooves with 
their corresponding pressure Six electrically 
heated elements are inserted in the piston block and six 
thermocouples are placed in the positions shown in 
Fig. 2. A separate cold junction is used for each thermo- 
couple. 

The liner used for the preliminary experiments with 
this apparatus was made from a Daimler sleeve valve, 
but it was subsequently replaced by a new liner of Perlit 
iron ground internally to a mean diameter of 5-896in. 
| The mean diameter of the piston block, at room tem- 
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perature, 
between the liner and the piston block, when centred, is 


| 0-013in. at room temperature. 


The rings used throughout the tests were of cast iron 
| and of the excentric type—yein. in width, jin. in thickness 
| at the gap, and jin. in thickness opposite the gap. These 
rings are similar to those that were fitted in the Daimler 
tank engine. Each ring is located in its groove by means 
of a peg at the gap~the pegs in consecutive grooves 


being diametrically opposite. Table I gives the gap 
TaB_e I. 
Upper portion Lower portion 
of piston block. of piston block. 
Ring ¥|e|p[c| B lal als | [p|e|¥r 
a ei iis SETS SL PETEGEE BETS! fest be xl _ 
Gap clear- 1 ™ H | } 1 
ance olathedlaleawalslatef 
Ho hi | 





clearances of the rings at room temperature, when in 
the liner, in thousandths of an inch. These clearances 
are appreciably smaller than those ordinarily employed 
in a cylinder of about 6in. bore, but it was decided in the 
first instance to use the rings as received from the makers. 
The radial pressure exerted by each ring on the surface 
of the liner, with the gaps as given in Table I, were deter- 
mined experimentally, at room temperature, in an 
apparatus constructed for the purpose, and some rings 
were tested up to a temperature of 400 deg. Fah. It was 
found that at elevated temperatures the radial pressure 


| exerted by a ring was slightly less than at room tem- 


perature. Table II gives, at room temperature, the total 


Taste II.—-Total Radial Pressures Exerted by Rings. 


Ring .. | A | 


Upper portion of block 38 














Lower portion of of block! 37-5 | 45-1 ‘Tas 
' 





radial pressure exerted by each ring, 7.e., the radial pressure 
per unit area exerted by the ring on the liner, due to the 
elastic spring, multiplied by the circumferential area of 
the face of the ring. These figures have been used in 
subsequent calculations. The rings were selected so 
that corresponding rings in the upper and lower portions 
of the piston block, which constitute a pair, were of 
approximately equal elastic strength. 

It was found ih the early stages that the quantity of 
lubricating oil supplied was one of the factors affecting 
the frictional resistance of the rings, as shown in Fig. 3. 
It was eventually decided, therefore, to force the lubricant 
into the centre groove of the piston block by means of a 
pump, the plunger of which was operated by a small 
constant-speed electric motor through a chain of gears. 
The quantity of lubricating oil supplied, which was 
independent of the speed of the apparatus, was 0-0135 
cubic inches per minute, 7.¢., 1 pint in about forty hours’ 

» which, compared with practice, is not excessive. 
The total oil present in the apparatus at any time was 
comparatively small, and the oil that drained from the 
cylinder was not used again. Three brands of lubricating 
oil were used in the preliminary experiments; but in 
the subsequent tests, particulars of which are given in 
this paper, one well-known brand of oil was used through- 
out. The absolute viscosity of the lubricating oil was 


| determined, over the range of temperature employed, by 


means of a viscometer made in the Engineering Depart- 
ment. 

Having decided on the conditions of a test, the piston 
block and the cylinder are heated electrically, the 
apparatus is run at about the desired speed, and the air 
pressure, if required, is applied. A tachometer is used 
for preliminary speed regulation, and the shaft speed is 
obtained by means of a mechanical counter. The necessary 
adjustments are then made to the electric heaters until 
the mean piston and cylinder temperatures are in agree- 
ment and are steady at the desired value. It should be 
mentioned in this connection that the temperature varia- 
tion of the piston block is only about 2 deg. Fah. The 
average’ temperature recorded by the couples for any 
test is taken as the temperature of the oil film. When 
steady conditions have been reached, friction diagrams 
are taken and the mean frictional resistance obtained— 
which is one-half of the mean height of a diagram multi- 
_— by the force scale. The vibrations of the piston 

lock on its elastic support are superimposed on the 
movement of the block due to the frictional drag of the 
rings, and these become noticeable at speeds above 
400 r.p.m. This difficulty can be overcome to some 
extent by increasing the stiffness of the elastic support, 
but the extent of the error introduced—which may be 
positive or negative—depends on the speed at which the 
apparatus is running. Several diagrams, taken at various 
, were corrected, and it was found that the errors 

due to spring vibrations were not excessive. In view of 
the very large number of diagrams taken throughout 
the tests, and of the fact that it takes at least four hours 
to correct one diagram, the values for frictional resistances 
recorded are those obtained from the diagrams without 





is 5-87in., so that the mean radial clearance | 


correction. 

In the experimental apparatus the piston block is 
freely suspended and there is no side thrust on it due to 
| the connecting-rod. Tests were made with all the rings 
| removed, and the friction of the block alone was found 
| to be negligible. The frictional resistances recorded are, 
| 
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therefore, due solely to the piston rings, and in this 
respect the apparatus differs from an actual engine. It 
also differs in so far as the rate of lubrication is independent 
of speed, and the air pressure, when in use, is steady and 
not fluctuating during the cycle. 

With the exception of the low-speed tests, the mean 
piston speeds referred to herein are the distances travelled 
by the liner relative to the piston block in feet per second. 
The following symbols are used :— 


Z=viscosity of lubricating oil, in foot-pounds second 
units. 

V =piston speed, feet per second. 

.=circumference of liner, feet. 


W =total radial load on the face of a piston ring due 
to pressure generated, by motion, in the oil 
film, pounds. For convenience, this will be 
termed the net radial load. 

W,=W/L. 

F =measured frictional resistance of combination of 
rings, pounds. 


F',=measured frictional resistance of combination of 
rings per foot length of circumference of liner, 
pounds=F/L. 

= soefficient of fricti F or Ce 
4=mean coefficient of friction = > y, EW, 
The factors that may influence the frictional resistance 
of the piston rings are : 
(1) The viscosity of the lubricating oil. 
(2) The loads on the rings. 
(3) The mean piston speed. 
(4) The number of rings. 
(5) The presence of air and the rate of air leakage. 


FRICTIONAL RESISTANCE AND THE VISCOSITY OF THE 
LUBRICANT. 


A series of tests was made with six rings in each portion 
of the piston block and without applied air pressure. Each 
test was run at a constant piston block temperature and 
over a range of speed. The results are shown in Fig. 4 
for four speeds, including the slope of each curve, and 
they indicate that the mean frictional force was approxi- 
mately proportional to the square root of the viscosity 
of the lubricant. The viscosity of the lubricant in all 
the tests was taken at the temperature of the piston 
block ; but the work expended in overcoming the fric- 
tional resistance of the rings would momentarily increase 
the temperature and reduce the viscosity of the lubricant 
as it passed between the faces of the rings and the liner. 
The true viscosity, therefore, is that corresponding to 
the mean temperature of the oil film as it passes the faces 
of the rings, and it would be lower than the viscosity 
of-the oil at the piston block temperature. Obviously, 
@ momentary rise of film temperature should exert a 
greater influence on the viscosity at lower temperatures 
of the piston block, and tests at lower temperatures 
showed this to be the case. Further tests were made with 
the six pairs of rings and with an applied air pressure of 
50 lb. per square inch at the centre groove of the piston 
block at a mean speed of 7-8ft. per second and with 




















Marou 6, 1936 


THE ENGINEER 





269 








temperatures ranging from 220 deg. to 370 deg. Fah. 
The results are given in Fig. 5. The mean slope of the 
curve is 0-52, which is in fair agreement with the average 
figure previously obtained. 


TH INFLUENCH OF PRESSURE ON THE FRICTIONAL 
RESISTANCE. 


Tests were made with one ring in each portion of the 
piston block, rings A!, with air pressures of 25 lb., 50 Ib., 
70 lb., and 90lb. per square inch. These rings had 
previously been running in the apparatus, with other 
rings, for not less. than 500 hours. Notwithstanding this, 
it was found that the frictional resistance was at first 
comparatively high, but it gradually reduced with running 
until a steady value was reached. Also, at all pressures, 
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groove and the pressure behind the rings was negligible 
when steady frictional conditions were obtained. 

It simplifies the calculations, and no appreciable error 
is introduced, by assuming that corresponding rings in 
the upper and lower portions of the piston block are 
identical, each ring having an elastic spring equal to the 
mean of the elastic springs of the individual rings. With 
this assumption, and assuming that corresponding rings 
work under identical conditions as regards lubrication, 
the measured mean frictional resistance will be double the 
frictional resistance of the rings in either portion of the 
piston block. The results obtained with rings A’, at a 
constant piston speed of about 7-5ft. per second and at a 
constant temperature of 200 deg. Fah., are given in 
Table III. In this instance the air pressure on the down- 


Taste III. 


Pressure of air supplied, | 


a 














Ib./sq. in., gauge .. | 25 50 70 90 
W, net radial load on each| wap | a is Beas 
ring, A’, pounds na 36-8 | 109-1 181-4 | 239-3 297-3 
F, measured frictional re-| | os oe | dy 
sistance of two rings A’) | | 
pounds 10-3 | 14-9] 18-8| 22-7| 25-6 


stream sides of the rings was atmospheric, so that the net 
radial load W on each ring is given by : 


W=(W,+4 P x area of the face of one ring in square 
inches), 


where W, is the total radial load in pounds on one ring 
due to its elasticity and P is the air pressure acting behind 
the rings in pounds per square inch. This assumes, and 
the same assumption has been made in subsequent 
calculations, that a viscous film was established throughout 
the stroke, but it is appreciated that this may not hold 
in the vicinity of the dead centres. 

It will be observed in Fig. 6, which refers to single 
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rings, that the frictional resistance without air pressure, 
i.e., due only to the elastic springs of the rings, is above 
the continuation of the line drawn through the points 
obtained with air pressure. This was found to be the 
case in all the tests, and it is suggested that when air 
pressure was applied the mean viscosity of the oil film 
was lowered to some extent, due either to air leakage 
past the faces of the rings, or to the greater frictional 
resistances causing a momentary rise of temperature 
of the oil film as it passed between the faces of the rings 
and the liner. 


THE INFLUENCE OF SPEED ON THE FRICTIONAL 
RESISTANCE. 


Slow-speed tests were carried out with the apparatus 
by driving the crankshaft by an electric motor through a 
chain of gears. Friction diagrams were taken, both in 
phase with the liner and about 90 deg. out of phase, so 
that frictional resistance could be obtained at instant- 
aneous rubbing speeds. The curves in Fig. 7 show the 


It was found that the coefficient of friction was appre- 
ciably affected by the amount of lubricant present, e.g., 
the dotted curve shows the results obtained with ample 
lubrication. 

Similar tests were made at higher temperatures, but the 
records were unreliable at very low speeds, as it was not 
possible to maintain a constant oil temperature through- 
out the stroke. The tests indicated, however, that at these 
low rubbing speeds the friction of the rings increased 
with an increase in the temperature of the liner—and in 
this respect the results are in accordance with Stanton’s 
experiments. The influence of temperature on the static 
friction could not be definitely ascertained. A few tests 
were made with air pressure behind the rings, and it was 
found that the frictional resistance increased with the 


The full-line curve in Fig. 7, for 56 deg. Fah., shows that 
at speeds of about 0-05ft. per second the resistance of the 





T T 
Rings A’ Loaded by 
Air Pressure 
Speed - 7:5 Feet per Sec. 
Temperature 200°F 


| : 
13 | WJ" 



















































"2 | rem ayer 
P 1] | 
> _ t 
: | -— 
| A 
ro} 2+ 
| 
| 
0:9 Pi in 
Single Ring Spring Loaded 
j Speed - 6-0 Feet per Sec. 
08 Temperature 130°F 
pill 
0-7 | | i 
"5 17 "9 27 23 25 
“Tne Enoineen’ log. W @ 
Fic. 6 


rings is independent of speed. Before the tests were made 
the rings had been “‘ bedded in ” to some extent by run- 
ning the apparatus at much higher speeds for several 
hours. The tests at very low speeds did not extend beyond 
0-06ft. per second. In Stanton’s experiments the initial 
value of the mean piston speed was 0-146ft. per second, 
and he found that the rate of damping of the pendulum, 
and the piston and rings which it operated, was inde- 
pendent of the amplitude of the swing; and it was con- 
cluded that the friction was independent of the speed and 
that the lubrication was of the boundary type. The 
lubricant was castor oil, but it was not stated how it was 
applied. 

The relationship between the frictional resistance and 


~~ | the instantaneous speed will depend on the amount of 


lubricant present and to some extent on the lubricating 
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qualities of the oil used ; but Fig. 7 indicates that, at low 
speeds, the friction may vary inversely as some function of 
the speed, or it may be independent of speed, or it may 
vary directly as some function of the speed, depending on 
the speed under consideration. In the case of a piston 
reciprocating slowly in a liner the speed varies throughout 
the cycle, and consequently the frictional resistance will 
also vary. It is possible, therefore, for the measured 
frictional resistance, which is the mean resistance through- 
out the cycle, not to change to any appreciable extent 
with mean piston speed, over a small range, although the 
instantaneous values of the resistance may change appre- 
ciably ; and this may explain the fact that in Stanton’s 
experiments the frictional resistance was independent of 
the mean If this explanation is accepted, then it 
follows that the resistance of the pistons and their rings 
was not due entirely to boundary friction. Much would 
depend, however, on the mechanical finish of the ring 
faces and of the liner, and whether the rings were bearing 
evenly ; but one would expect the thickness of the oil 





variation of the coefficient of friction with piston speed. 





film to vary over the faces of the rings, and in these circum- 








stances the mean frictional force was probably due to a 
combination of ‘‘ greasy ” friction and “ viscous ”’ friction. 
Taking the tests as a whole, the results indicate that the 
frictional resistance of a number of rings varied as the 
mean piston to the power of not less than 0-5 
between 2ft. ‘and 11ft. per second and with moderate air 
pressures. With six pairs of rings, however, and with 
mean piston of from 7ft. to 11ft. per second the 
exponent of the speed was found to decrease with pressure 
and with.speed. During these tests the piston block 
temperature was maintained constant and it has been 
assumed that the viscosity of the lubricant was also 
constant, at a value corresponding to the block tempera- 
ture. The work expended in overcoming the frictional 
resistance of the rings is converted into heat and this 
increases the temperature of the lubricant, and conse- 
quently reduces its viscosity, as it passes between the 
faces of the rings and the liner. The effect of this 
momentary rise of temperature should be more marked 
with reduced film thicknesses resulting from higher inten- 
sities of loading. The decreases in the value of the index n 
with increased ring loading may therefore be partly due 
to the assumption that the viscosity of the lubricant is 
constant under all conditions of loading for a contant 
piston block temperature. There has been no time further 
to invéstigate this problem, but it would have been 
interesting to have ascertained the influence of the higher 
pressures at higher piston block temperatures or with a 
lubricating oil of much lower viscosity. 

It was not possible to run the apparatus at speeds greater 
than 1lft. per second. It is probable that at higher speeds 
and higher ring loadings the mean frictional resistance of 
the rings may still be of the mixed type, leading, at still 
higher pressures, to “ greasy ” lubrication throughout the 
stroke and eventually to seizure. 


THe INFLUENCE OF THE NUMBER OF RINGS ON THE 
-Torau FRIcTION. 


In comparing the influence of the number of rings on the 
frictional resistance it must be borne in mind that the 
rings are not exactly similar, for they differ slightly in 
elastic spring, and the conditions of their edges and working 
faces are not identical. These differences affect to some 
extent the individual resistances of the rings under similar 
conditions of working. In the tests, except where other- 
wise stated, the rings were used as supplied by the makers, 
with edges as sharp as are normally found after the finish- 
ing processes ; and after a period of use each ring became 
burnished on its working face, in parts over the entire 
width and in other parts over about one-third of the width 
of the face. The procedure adopted was to run a series 
of tests with rings A, with and without air pressure and 
at speeds of from 7ft. to 11ft. per second. These rings were 
removed and similar tests were carried out with rings B. 
Rings A and B were then placed in their respective grooves 
in the piston block and the combined frictional resistances 
obtained, with and without air pressure, over the same 
range of speed. The total frictional resistance of rings A 
and B, for instance, when tested together, without applied 
air pressure and at a speed of 9ft. per second, was 19 lb., 
whereas the resistance of these rings when tested separately 
and under similar conditions were 6-4lb. and 7-5 lb. 
respectively. The frictional resistance of these rings when 
tested together was therefore about 5 Ib. greater than the 
sum of their frictional resistances when tested separately. 
Rings C, D, E, and F were tested in a similar manner to 
rings A and B, with the exception that with rings D, E, 
and F the temperature of the piston block was 240 deg. 
Fah. instead of 200 deg. Fah. 

Fig. 8 shows the influence of the number of rings on the 
total frictional resistance for a constant speed of 9ft. per 
second and at a constant temperature of 200 deg. Fah., 
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with various applied air pressures. The recorded resist- 
ances for the five pairs and the six pairs of rings, which 
were obtained at a temperature of 240 deg. Fah., have 
been corrected to 200 deg. Fah. by multiplying by the 
square root of the ratio of the viscosity of the lubricant 
at 200 deg. Fah. to that at 240 deg. Fah. It will be 
observed that at all air pressures there was a comparatively 
large increase in the total frictional resistance when rings B 
were added to rings A. Table IV gives the total frictional 
resistances of rings A and B and of rings A, B, C, D, and FE, 
and it will be seen that the increase in the resistance, due 
to the addition of rings C, D, and E, is independent of the 
applied air pressure. In all these tests the drop of air 
pressure was almost entirely across the last ring in each 
portion of the piston block; consequently these ri 

offered the greatest frictional resistances, the friction of 
the remaining rings being approximately equal to the 
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resistances which they offered when working without 
applied air pressure. These results support the method of 
calculation referred to in the section dealing with the 
influence of pressure. 

Tasie LY. 





Air pressure, lb. per sq. in. 10 25 50 (70 90 
| 

Frictional resistance with rings A 

and B, Ib. Airey: 27-5 | 32-5 | 36-4/ 39-8 
Frictional resistance with rings A, | 

B, C, D, and E, lb. - 46-3 54-3) 59-4 | 64 67-6 
Increase in resistance due to add- 

ing rings C, D, and E, Ib. —..; 27-3 | 26-8 | 26-9| 27-6 | 27-8 


ErrEct OF ROUNDING THE EpGEs oF RINGs. 
Rings C!, which had been run for many hours in the 
apparatus, were tested at a constant speed of. 7ft. per 
second at a temperature of 200 deg. Fah. and with the 
standard rate of lubrication, and the frictional resistances 
were measured at air pressures from 0 lb. to 90 lb. per 
square inch. The air leakage was also measured. These 
rings, which had comparatively sharp edges, were then 
removed from the apparatus and each edge was rounded 
to yyin. radius—which reduced the width of the face of 
each ring from jin. to jin. and increased the intensity 
»f loading. The reduction of the elastic springs of these 
rings by rounding the edges had no appreciable effect on 
the ring loads. Tests were carried out with the pair of 
rings C', as modified, at the same speed and piston block 
temperature as stated above, and it was found that there 
was a marked increase in the frictional resistance and in 
the air leakage when air pressure was applied ; but there 
was no appreciable change in the frictional resistance, due 
to rounding the edges of the rings, when the rings were run 
without air pressure. The rounding of the edges of the 
rings would certainly provide an easier leakage path for 
air past the faces of the rings, but the results indicated 
that the conditions of lubrication had changed. The 
rings were again removed and a groove was turned in the 
centre of the face of each ring, jin. wide and 0-022in. 
deep. The frictional resistance was thereby reduced. A 
further modification was made by drilling eleven equi- 
distant radial holes, jin. diameter, through each ring at 
the centre of the groove. Table V gives the comparative 


TABLE V. 





| Frictional Air 


Condition of rings. resistance, | leakage. 
F. 


100 


100 





(a) Sharp edges a Oe 
(0) Rounded edges, ,/;in. radius 142 133 
(c) Rounded edges and grooves EI Se 99 132 
(d) Rounded edges, grooves and radiai 

BMW. Ay SU GeeReIckAbeo! Latins, < 78 146 





figures obtained with an air pressure of 70 lb. per square 
inch, taking the frictional resistance and the air leakage 
for the rings as originally tested as 100. Similar results 
were obtained for an air pressure of 90 Ib. per square inch. 

t is to be expected that the frictional resistance of (d) 
would be less than that of (c), but it is not possible to 
state, without further experiments to what extent the 
resistance was influenced by the reduction in the width of 
the face of each ring. In practice, grooves and holes in 
rings would probably become choked with greasy deposits. 
The most interesting point arising from these experi- 
ments was the increase in the frictional resistance, with 
applied air pressure, when the edges of the rings were 
rounded, and it was felt that this needed confirmation. 
Another pair of rings was therefore selected, and one ring 
was placed in each portion of the piston block. The faces 
of these rings—rings F (which had previously been used 
for tests with six pairs of rings covering a period of about 
600 hours)—were burnished evenly, whereas on the faces 
of rings C! there were a few dark patches, consequently 
the frictional resistances of rings F were greater than the 
corresponding resistances of rings C’. Tests were made 
with rings F before and after rounding their edges, and it 
was found that under the same conditions of running, and 
with an air pressure of 70 lb. per square inch, the frictional 
resistance and the air leakage with the edges of the rings 
rounded were 31 per cent. and 23 per cent., respectively, 
greater than with sharp edges, thus confirming the results 
obtained with rings C!. It is suggested that these tests, 
which have just been completed, indicate that the upstream 
edges of rings should be comparatively sharp, but in low- 
speed engines it may be an advantage to round the down- 
stream edges, should it be desired to improve the lubri- 
cation of the rings nearest to the combustion space. 

CONCLUSIONS. 

The experiments were limited to a speed of LIft. per 
second, as, apart from the limitations imposed by the 
method which had to be employed for recording the fric- 
tional resistance, the apparatus was not entirely suitable 
for much higher speeds. Attention has been directed to 
the influence of the rate of supply of lubricant on the 
friction of the rings : but, when the lubricant was supplied 
at a constant rate it was found that above a speed of 
2ft. per second the frictional resistance of a number of 
rings, for a given speed, was approximately proportional 
to the square root of the viscosity of the lubricant, taken 
as at the piston block temperature and also approximately 
directly proportional to the sum of the square roots of the 
net radial loads on each ring. The relation between the 
frictional resistance and the piston speed was not so 
definite, and this requires further investigation at higher 
speeds than is possible with the present apparatus. 
may be mentioned that preliminary experiments with 
another apparatus, in which the relative motion is uniform 
and unidirectional, show that with surfaces similar to the 
faces of piston rings, with ample lubrication and loaded 
to 50 1b. per square inch, the frictional resistance, up to 
rubbing speeds of 2400ft. per minute, is approximately 
proportional to the square root of the speed, and the 
resistance also increases with increase of load on the 
In the case of a 


rubbing surfaces over this speed range. 
piston reciprocating in a liner the mean frictional resist-| 
ance of the rings is influenced by the conditions obtaining | ‘‘ Minor ” small all-geared general purpose lathe. 
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| 
| 
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at the dead centres. As the speed of rotation is increased, 
however, the dead centre conditions exert less influence on 
the mean resistance, hence at high rotational speeds, 
assuming that the lubricant is present in sufficient quan- 
tity, the resistance should be due largely to viscous 
friction. 

It has been shown that in the apparatus, with constant 
applied air pressure, the pressure drop takes place almost 
entirely over the last ring; consequently the frictional 
resistance of this ring is greater than that of any of the 
remaining rings. In an actual engine, however, there is 
an appreciable pressure drop across the first ring, depend- 
ing on the speed of rotation and the number of rings fitted, 
so that the mean frictional resistance of this ring will be 
relatively greater in a high-speed engine than in a low- 
speed engine for the same cycle pressures, mean piston 
speed, and conditions of lubrication. If in a single-acting 
low-speed engine the lubrication of the top ring is uncertain 
the frictional resistance at the dead centre, where the 
pressure drop across the ring has its maximum value, will 
be appreciably greater than the mean resistance through- 
out the cycle; and this may explain, at least to some 
extent, the fact that the maximum liner wear occurs at 
the top. 

The rings used in the experimental apparatus, although 
of the same dimensions and supplied by the same maker, 
were not identical, as there were slight differences in the 
conditions of their edges and they did not bear on the 
liner to the same extent. The six pairs of rings, for 
instance, were run together in the apparatus for 600 hours, 
and when removed it was found that the faces of rings F 


were burnished evenly, but on the faces of the remaining | 


rings there were still a few dark patches. Moreover, 
when these rings were tested separately, under similar 
conditions, there were marked differences in their frictional 
resistances. The frictional resistance of a combination 
of rings is the sum of the mean resistances offered by each 
ring ; and on account of the slight mechanical differences 
referred to above, and the differences in the elasti¢ springs 
of the rings, one cannot expect all observed points to lie 
on a straight line when the frictional resistance of each 
combination is plotted against the number of rings in the 
combination, for a given air pressure, speed, and tem- 
perature. . 

The results recorded in this paper were for a piston with- 
out side thrust. The view has been held by some engineers 


that, in a trunk piston engine, piston friction is almost | 


entirely due to the side thrust on the piston, and that the 
friction of the rings is comparatively small. 


borne out by the results obtained by the authors. For 


instance, the mean frictional resistance of three rings in | 


the apparatus, 7.e., of three rings in one portion of the 


piston block, was 22 lb. with an air pressure of 50 lb. per | 
This is | 


square inch and a speed of 10-8ft. per second. 
equivalent to about 3 lb. per square inch of piston area 
acting throughout the working stroke, assuming that the 


apparatus can be regarded as working on the four-stroke | 


cycle with a mean gas pressure of 50 1b. per square inch. 
In the apparatus fresh lubricating oil was supplied to the 
piston and practically the full drop of pressure took place 
across the last ring, which gives the minimum value for 
the mean frictional resistance of the rings. In an actual 
engine the pressure will fluctuate throughout the cycle, 
there will be a pressure drop across each ring, and the 
lubricant may be contaminated to some extent due to 
carbonisation of oil or to incomplete combustion, all of 
which will tend to give a higher value for the frictional 
resistance of the rings. At higher speeds than 10-8ft. per 
second there is the uncertain influence of speed, but the 
lubrication of the rings will tend to improve with speed. 

The slipper portion of the piston of a trunk piston engine 
is better lubricated than the rings, and the reversal of 
thrust from one side of the cylinder wall to the other 
should also improve the conditions of lubrication of the 
slipper. If, however, as it has been contended, the 
friction of the piston of a high-speed engine is mainly due 
to the slipper portion—and that the friction of this 
portion depends largely on the inertia pressures—one would 
expect the frictional losses of the engine to increase with 
speed at a greater rate than appears to be the case in 
some engines that have been examined. 

In all the experiments, with the exception of those with 
the modified rings, the bearing surfaces of the rings were 
of constant width. It is hoped at a later date to ascertain 
the influence of the width of a ring on its frictional 
resistance ; but the results so far obtained indicate the 
desirability of employing narrow rings 

Although partial seizure of the rings on the liner was 
experienced on one or two occasions, when working under 
extreme conditions, there has been no opportunity for 
determining the conditions under which seizure will 
occur. This would involve the measurement of the 
thickness of the oil film on the face of a ring, which is a 
difficult problem. 

The experiments showed that leakage of air depended 
on the sealing properties of the last ring, and it was not 
confined to leakage past the gaps of the rings. 

The cyclical changes of pressure behind piston rings, for 
two-stroke and four-stroke engines, need further investi- 
gation, particularly at high speeds. The experiments so 
far carried out appear to indicate that the last ring, in 
particular, should be narrow, that the circumferential 
clearance at the joint should be the minimum possible 
consistent with safety, and that the lower landing of the 
groove in the piston should be of good wearing material. 

The liner, after running the apparatus for 1700 hours, 
showed no appreciable wear or distortion. The rings were 
also tested in the ring testing apparatus, but no change 
was found in their elastic strengths. 
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Enouiss Steet Corporation, Ltd., Vickers Works, Sheftield. 
—Folder ST 13/1 dealing with files and rasps. 

DAvipson AND Co., Ltd., Belfast.—Publication SF 1176 on 
** Aeroto ”’ fans for auxiliary mine ventilation. 

Witson Bor.ermAKeErs, Ltd., London-road, Glasgow, E.1. 
Edition 1/35 of the firm’s tubular boiler catalogue. 

Davip Brown aNnp Sons (Hudd.), Ltd., Hudderstield. 
Leaflet No. E 361.2 on ‘‘ Radicon ” bevel gear units. 

Murex Wetprne Processss, Ltd., Ferry-lane Works, Forest - 
road, E.7.—Leaflet No. 9 on “ Belfinish ” electrodes. 

GREENWOOD AND Batuey, Ltd., Albion Works, 
Particulars of the “‘ Greenbat " electric platform truck. 

GENERAL Kxiecrric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—Booklet No. W7448, ‘* Modern Trailing Cables.” 

Hotman Bros., Ltd., Camborne, Cornwall.—-A leaflet 
the “ Holman-Wetherill ” spray for allaying dust after blasting 
in mines. 

Hunton, Ltd., 114-116, Euston-road, N.W.1.—An illustrated 
list of universal bending, folding, and rounding machines for 
sheet metal. 


Leeds. 


on 





This is not | 


BurreERWORTH Bros., Ltd., Newton Heath Glass Works, 
Manchester, 10.—An illustrated brochure of industrial glass- 
ware for all purposes. 

NatTionaL Gas AND Ol ENutne Company, Ltd., Ashtou- 
under-Lyne.—-Catalogue No. 261 of oil engines of the * F.A.” 
and * B.A.R.”’ series. 

Perrers, Ltd.,  Yeovil.—Publication No. 2307 of electric 
lighting and power sets for all purposes and driven by oil, 
| paraffin, or petrol engines. 

Bruce PEEBLES AND Co., Ltd., Edinburgh, 5.— Leaflet 


No. 210, describing the firm’s internal motor-driven rolls for 
beaters used in paper mills. 








the death of Mr. Archibald Rennie, chief engineering draughts- 
man of Scotts” Shipbuilding and, Engineering Company, Ltd., 
Greenock, which took place on February 27th. Mr. Rennie 
held the above-named position for about thirty-five years, and 
| during that period was associated with the design of much 
| important machinery for warships, passenger and cargo vessels. 
| He was a member of the Institution of Engineers and Ship- 
builders in Scotland, a member of the Institute of Nava! 
Architects, and a Past-President of the Greenock Association 
| of Engineers and Shipbuilders. 

Tue LystirurTion oF Locomotive ENGINEERS.—-On Friday 
| February 28th the annual dinner of the Institution of Locomo- 
tive Engineers was held at the Trocadero Restaurant, London, 
under the chairmanship of Mr. W. A. Agnew, Past-President. 
Well over three hundred members and guests were present. 
The toast list was commendably short, and the speeches were 
all in light vein. Major H. P. M. Beames proposed ‘** The 
Guests ”’ to which Mr. H. N. Gresley, President of the Institution 
of Mechanical Engineers, responded. ‘* The Institution *’ was 
proposed by Mr. Frank Pick and acknowledgment was made by 
A cabaret entertainment concluded the evening's 


| Tue Late Mr. ARCHIBALD RENNiIb.-—We regret to announce 
| 


| the Chairman. 
enjoyment. 

UNDERFEED Strokers.—In our issue of February 28th we 
described a certain mechanical stoker exhibited at the British 
Industries Fair, and stated that the method of stoking was the 
well-known ‘“‘ Underfeed ” system. The Riley Stoker Company, 
Ltd., asks us to say that it has acquired from International 
| Combustion, Ltd., the rights to the designs of mechanical 
stokers which were sold by the Underfeed Stoker Company. 
Ltd., for over thirty years under the name ‘ Underfeed.” 
Although that name is not a registered trade mark, the company 
considers that it has prescriptive rights to it. It has no objection 
to the use of the word as an ordinary adjective provided it is 
written without a capital and without enclosure in inverted 
| commas. 

Tests oN A Nut-LockInG WASHER.—The National Physicul 
Laboratory has recently completed tests of a nut-locking 
device submitted to them by the makers, the Palnut Company, 
Ltd., of 26/30, Holborn-viaduct, London, E.C.1. The device 
consists of a sheet steel stamping in which a central hole is 
bored, the edges of the hole being cut radially so as to form 
tongues projecting towards the hole. The tongues are bent to 
the contour form of a thread so that the Painut can be run on 
to the thread of a bolt. The outer shape is hexagonal and its 
edges are turned upwards to provide a grip for a standard 
spanner. In use it is run on to the bolt after the ordinary nut 
has been tightened and then given one quarter-turn with a 
spanner to tighten its flat face against the head of the nut. 
The action of the inner tongues, which are riding in the grooves 
of the thread, is to spring upwards against the sides of the 
thread and hold, in a manner increased by any movement of 
the nut. The test consisted of attaching masses of cast iron to 
a shaking frame by means of bolts, nuts, and Palnuts, similar 
masses being attached by ordinary bolts, nuts, and spring 
washers. The torque applied to all nuts was 360Jb.. which 
was the amount necessary to flatten the spring washers. The 
Palnut locking device did not fail during tests lasting eighty- 
three hours in all, the oscillator making 6,298,000 cycles during 
the time. Seventeen bolts and one bar of the frame were 
fractured during the tests. The average torque required to 
loosen the nuts after test is stated to have been slightly in 
excess of that required to slacken bolts which had not been 
subject to vibration. 

InstITUTE oF Marine EnGinerERS.-About 700 members 
and guests attended the fortieth annual dinner of the Institute 
of Marine Engineers, which took place at the Connaught Rooms 
on Friday, February 28th, at 7.30 p.m. In order to provide 
ample opportunity for those reunions of old friends which are 
bound to occur on such oceasions, the invitations had been 
issued for 6.45 p.m. to allow time for preliminary conversation 
before dinner. The dining-room was vacated at 11 p.m. and 
another informal reception took place. in the adjoinmg room 
afterwards. The toast of ‘“‘ The Shipbuilding and Engineer- 
ing Industries” was proposed by Mr. F. Handley-Page, who 
pointed out that for the past three or four years this country 
had been maintaining an army of nearly two million unemployed 
men, and now, when prospects of trade had improved, even 
| though this improvement had not yet carried us to a position 

of normal prosperity, there was a great danger that the lack of 
skilled labour would impede the rate of progress. Mr. F. E. 

Rebbeck, chairman of Harland and Wolff, Ltd., in respond- 
ing to the toast, quoted the figures of tonnage under construc- 
| tion, adding that the figure would be higher if certain interests 
| had not placed orders abroad. He felt that orders placed abroad 
were putting into the hands of foreign competitors opportunities 
| of training their craftsmen when the opportunity might have 
been given to the skilled workmen of this country. Mr. Kenneth 
Lindsay, First Civil Lord of the Admiralty, proposed the 
toast of ‘‘ H.M. Dominions Overseas and the Mercantile Marine,” 
and emphasised the importance of maintaining Empire com- 
munications by British ships. In replying to the toast, the 
Hon. W. Forgan Smith, Premier of Queensland, echoed these 
sentiments. The toast of “‘ The President,” proposed by Mr. 








EAN, SmiTH AND Grace, Ltd., Keighley.—Particulars of the | G. E. Woods Humphrey, and the response by Mr. M. E. Denny, 


the President, concluded the proceedings. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


Steel Market Movements. 


Although business in the iron and _ steel 
export markets has become rather more active lately the 
slowness with which it develops is still causing disappoint- 
ment to the British and Continental steel makers. The 
intention of the Continental manufacturers to raise their 
prices for export seems to have been abandoned for the 
time being, but there has been a readjustment in their 
quotations for South America on bars, joists, and plates. 
Committees of the British and Continental steel makers 
continue to discuss questions of “ organisation ”* in various 
overseas markets and also problems which have arisen as 
a result of the control which it is sought to exercise in the 
British home market. The recent increase in British steel 
prices was not followed by*the Continental makers when 
they released for British consumption, by agreement with 
the British Iron and Steel Federation, 14,000 tons of bars 
2100 tons of plates, 9000 tons of joists. These quantities 
were absorbed by the market almost immediately and a 
much heavier tonnage could easily have been taken up. 
It is stated, however, that for the next release, which will 
be made for delivery in April, prices will be materially 
increased to British consumers. According to report, the 
British and Continental sheet makers have at last reached 
a point in their discussions at which the question of quotas 
for various markets can be considered. In the case of the 
Indian market for sheets it is understood that a proposal 
that quotas shall be based upon the exports to that country 
in 1935 is being discussed. The British exports of black 
sheets to India in 1935 amounted to 16,900 tons, and of 
galvanised sheets to 77,577 tons. The figures for the 
imports of foreign sheets into India are only available for 
the first ten months of 1935, and these show that the 
quantity of sheets of all kinds reached 17,214 tons. 
The Belgian share totalled 11,200 tons, of which 6,300 
tons were galvanised sheets. The imports into India 
from other countries were comparatively small, with 
the exception of those from Japan, which were about 
3.000 tons. 


The Pig Iron Market. 


If anything, the position in the pig iron market 
has deteriorated, particularly in the case of Cleveland 
foundry. There has been no increase in production and 
makers have been compelled for so long to draw upon 
their stocks to meet their contract obligations that there 
is little iron now in reserve. As a consequence, most of 
the producers are declining to quote for fresh business, 
with the result that consumers who wish to supplement 
their running contracts have to turn to the Midland 
foundry producers. The quantities available from that 
district, however, seem to be limited and the rather 
stringent conditions which have been developing in the 
Midland market appear to be getting more acute. There 
seems little hope of fresh furnaces being put into commis- 
sion on Cleveland foundry for a few weeks, as the pro- 
ducers are understood to be concentrating upon increasing 
their output of basic iron for the steel works. In these 
circumstances, the present quotations of 70s. d/d Teesside 
and Falkirk for No. 3 quality and 73s. d/d Clydeside are 
nominal. In the Midlands most of the producers of 
foundry iron have withdrawn from the market, and in 
common with the makers in other districts are asking 5s. 
premium for delivery beyond June. Anticipations of a 
price advance are rife, but it is by no means certain that 
this would bring out any iron for near delivery. The 
foundries would probably take more iron if it were obtain- 
able ; but most of them are covered for some time to come. 
In the Lancashire district consumers appear to be in a 
fairly strong position, as they bought forward heavily 
a short time ago. A few contracts have been placed for 
delivery up till June, but little business for delivery in 
the second half of the year is coming forward. In Scotland 
the production of the twelve furnaces in blast is fully 
absorbed. William Dixon and Co., Ltd., expect to put 
a coking plant at Govanhill into operation shortly, and 
this should enable additional blast-furnaces to be started. 
Although the output of basic iron has been increased by 
Dorman, Long and Co., Ltd., starting up a furnace capable 
of producing 2500 tons per week, the effect of this has 
been neutralised to some extent by the closing down by 
the company of a smaller furnace for repairs. In the 
hematite market the situation seems a little easier, as 
most users are well covered and are not showing much 
eagerness to buy forward at the recently advanced prices. 


The North-East Coast and Yorkshire. 


The position on the North-East Coast has 
improved, and after a brief period during which new 
business was rather quiet and specifications against 
contracts did not come to hand freely, considerable 
activity has developed. The halt was attributed to the 
interruption to outdoor work caused by the wintry 
weather, and more normal conditions now appear to rule. 
A heavy tonnage of sections is passing into consumption, 
and the works carry large orders for delivery over the 
first half of the year. The constructional engineers on 
the North-East Coast are employed on some important 
jobs and anticipate obtaining fresh contracts in the not 
distant future. Many of them have covered their require- 
ments, but there is a fair amount of inquiry in the market, 
and it would seem that the demand for this class of material 
is likely to expand. The situation at the plate mills, 
also, has improved recently, although they could still 
do with more work. The orders for ships placed on the 
North-East Coast have contributed largely to the increase 
in business in this department. The production of small 
steel bars is on a heavy scale, but in this section new 
orders have been fewer since the increase of 9s. per ton. 
No doubt consumers, wherever possible, had covered 
themselves forward in anticipation of the upward move- 
ment, so that new business may be expected to be slack 


as most other departments of the steel industry. This is 
largely due to the poor export demand for both black and 
galvanised sheets. On the other hand, the home trade 
is well maintained, but this does not make up for the 
lack of interest shown by overseas markets. In the 
Yorkshire steel market the situation has not materially 
altered, and the activity which has ruled for so many 
months seems in little danger of subsiding. The pressure 
for deliveries of basic billets has not relaxed since the 
increase in prices, and more new business is offering than 
the works are in a position to accept. All the basic billet 
plants are operating at capacity and most of them are in 
arrears with deliveries. No advances have so far been 
notified in the quotations for acid carbon billets, and 
although the demand for these has not been so insistent 
as for basic qualities, it seems to be expanding. In the 
departments producing the lighter descriptions of steel 
busy conditions rule. Large quantities of stainless steel, 
chiefly in the form of sheets, are passing into consumption. 


Scotland and the North. 


A feature of the Scottish iron and steel markets 
is the anxiety shown by consumers to secure delivery of 
their material. This is taken to indicate that although 
most users have substantial contracts running, they 
have little reserve in hand. At the same time, the 
tonnage of new business since the year opened does not 
compare favourably with the concluding months of last 
year. This, however, occasions no concern to the steel 
makers who are carrying sufficient work on their books to 
keep them fully employed for some months to come and 
expect a large number of new orders to come their way 
during the first half of the current year. A good proportion 
of the steel produced is going into consumption at the 
shipyards, but the requirements of the constructional 
engineers also are providing an important outlet. Some 
of the works are so busy on certain descriptions of steel 
that they have lengthened their delivery periods to eight 
to ten weeks. The plate makers are in a good position as 
regards orders on their books, but would like to see more 
new business moving. In the case of sheets, also, the 
situation might be better, since although there is a strong 
demand from home consumers, the export side of the 
market seems to have fallen upon bad times. The re- 
rollers have been operating almost at capacity for some 
time and the increase of 9s. per ton in the price of bars 
and strip, making the quotations for bars £9 Is. and for 
strip £9 16s., has not affected the situation. It is possible 
that for a time new business may be restricted, but the 
volume of work in hand will keep the mills operating at 
their present rate for several weeks. Consumers complain 
of delay in delivery, but this appears to be due to a great 
extent to the difficulty of obtaining supplies of billets, 
although this has been eased somewhat by importations 
of Continental material. Business in the Lancashire 
market has been quiet for some weeks, but recently con- 
sumers have shown greater interest. Many of them are 
covered for a long period ahead, but some fair inquiries 
have been in circulation during the past week. Specifica- 
tions also are coming to hand on a more generous scale 
than during the first half of February. 


Current Business. 


The London, Midland and Scottish Railway Com- 
pany has placed orders for 100 wagon chassis for convey- 
ing road-rail containers with the Metropolitan Cammell 
Carriage and Wagon Company, Ltd., Birmingham ; and 
fifty each with Charles Roberts and Co., Ltd., Wakefield ; 
Hurst, Nelson and Co., Ltd., Motherwell; and the Bir- 
mingham Railway Carriage and Wagon Company, Ltd. 
The Barry Steamship Company, Ltd., has placed an 
order for an 8000-ton cargo vessel with Joseph L. Thomp- 
son and Sons, Ltd., Sunderland. Thos. W. Ward, Ltd., 
Sheffield, have purchased the “* Homeric” for scrapping 
at their Inverkeithing, Fife, works. A coke oven battery. 
comprising fifty regenerative ovens, will shortly be started 
by William Dixon and Co., Ltd., at the Govan Ironworks. 
The Whitehead Iron and Steel Company, Ltd., have 
purchased land adjoining their works at Cwmbran, and 
will install plant for the manufacture of bricks. A plant 
for the production of a patent fuel is to be erected by 
Watts, Watts and Co., Cardiff, at Hook Colliery, Haver- 
fordwest. The London Power Company, Ltd., has placed 
an order for a condenser with Richardsons, Westgarth and 
Co., Ltd., Hartlepool, which will be the largest single unit 
condenser built in this country. The cooling surface will 
be 47,500 square feet. The Barrow Hematite Steel Com- 
pany. Ltd., is to light another blast-furnace this month. 
Coal Oil Development (Great Britain), Ltd., will erect an 
oil-from-coal plant at Grange Colliery, Belmont, Co. 
Durham. The Department of Overseas Trade announces 
that the following contracts are open for tender :—Indian 
Stores Department : One 600-kW crude oil engine driven 
alternator set and accessories (New Delhi, April 28th). 
South African Railways and Harbours Administration : 
High-pressure steam jointing (Johannesburg, April 6th) ; 
one 300-ton hydraulic press (Johannesburg, March 23rd). 
Blomfontein City Council: Complete turbo-alternator 
condenser unit, with coupling transformers, switchgear, 
cables, &c. (Blomfontein, April 6th). City of Johannes- 
burg: Combined punching, plate splitting, bar angle and 
tee level cropping machine with electric motor (Johannes- 
burg, March 21st). Egyptian Ministry of Public Works : 
Supply, delivery, and construction of large cast iron 
sealed sewage and gravitation mains (Egypt, March 25th). 


Copper and Tin. 


The copper market is suffering from the slackness 
which followed the recent heavy buying. The decline 
in activity has affected all markets, and was particularly 
noticeable in the United States, where large transactions 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


ducers to raise their official quotation to 9}c. has not 
been successful. To begin with, there was a fair amount 
of buying at the higher figure, but later weakness 
developed, and there were a number of sellers at the old 
price of 9}c., and this position still seems to obtain. On 
the other hand, there is an optimistic feeling in the market 
in spite of the lull in buying, and the general impression 
seems to be that eventually the quotation will be stabilised 
at the higher level. This view is supported by the report 
that the large producers are buymg raw materials at 
prices which point to the maintenance of the 9}c. level. 
British consumers have shown a certain amount of 
interest in the market, and there has been some buying of 
electrolytic copper by Government departments. Quieter 
conditions have also ruled in the standard copper market, 
but prices have been steady and support has been forth- 
coming when values looked like declinmg. The under- 
tone of the market has remained good, and there has been 
a fair amount of buying.... Interest in the tin market 
has been concentrated upon the reduction in the quota 
from 90 to 85 per cent. by the International Tin 
Committee. The scarcity of the metal had not been 
relieved by previous increases, and no one professes 
to understand the object of the Committee in deciding 
upon a reduction whilst an acute shortage exists in the 
British market. The stocks are low. and at the end of 
last week were less than 700 tons. At the same time, the 
backwardation on the metal market rules at about £8. 
So strongly does the London Metal Exchange feel on the 
subject that representations are to be made to the Govern- 
ment. Mr. W. H. Gartsen’s statistics for February 
indicate an increase in the world’s total visible supply 


of 2323 tons. 


Lead and Spelter. 


Conditions in the lead market have not materially 
changed since the closing days of February. As is often 
the case, prices at the end of the month developed a 
firmer tone, but this was largely the outcome of the tech- 
nical position of the market. The consumption of the 
metal is already on a heavy scale, but now that the 
spring demand is beginning to make itself felt it looks 
like expanding. Offerings of lead on the open market 
have been freely taken up, and there seems to be enough 
metal to meet all requirements. The general view is 
that current prices are a fair indication of the position, 
but that any important development in demand, such as 
might arise from rearmament requirements, would be 
quickly represented in a higher range of values. Supplies 
of Burma lead have reached this country lately, but there 
have been no arrivals of foreign lead. According to 
American statistics, the production of lead in January 
totalled 139,300 short tons, a considerable reduction from 
the December total of 151,200 tons. Production in the 
United States was 34,100 tons, compared with 38,000 
tons in December. The stocks of refined lead in America 
at the end of January were 224,013 tons, a slight increase 
upon the figure of 222,306 tons at the end of December. . . . 
The firmness which characterised the spelter market 
last week has not been altogether maintained, and prices 
have developed an irregular tone; but probably profit 
taking by speculators would be sufficient to account 
for the uncertain trend of values in the market. Views 
as to the reason for the sharp spurt of business last week 
vary, but reports that the International Zine Cartel is 
to be re-established shortly can have had little to do with 
it since the market has become accustomed for some time 
to rumours of this kind. 


Non-ferrous Metal Average Prices. 


The better tone which ruled in the non-ferrous 
metal markets during the latter half of February is reflected 
in higher average prices for all the metals dealt in on the 
London Metal Exchange, with the exception of tin. The 
average price for cash copper was 12s. 2d. higher, and for 
three months 11s. 5d. above that for January. The average 
for electrolytic copper was up by 13s. 9d., and for wire 
bars by 13s. lld.; whilst for best selected the price was 
12s. 3d. higher than the January figure. The artificial 
conditions in the tin market and the decline in prices 
which followed the increase in the quota resulted in a drop 
in the average price of cash tin for February of £2 13s. 7d.; 
but for three months tin the decline was only £1 Is. 3d. 
In the case of lead, the average quotation for shipment 
during the current month was 12s. 6d. higher than for 
January, whilst for shipment in the third following month 
a rise of 12s. 1ld. took place, the mean average being 
12s. 9d. higher than in the previous month. Spelter prices 
for the greater part of the month closely followed the lead 
quotations, and the improvement in the average for ship- 
ment in the current month was 12s. 9d. over that for 
January, whilst for shipment in the third following month 
the price was 13s. 5d. better. the mean being 13s. Id. up. 
The following are the official London Metal Exchange 
average quotations for February :— 








fora time. The sheet mills are not in such a good position 





had taken place. The attempt by the American pro- 





STANDARD COPPER Cash (mean) £35 7 0 
3 Months (mean) £35 14 33 
Settlement £35 7 0 
ELECTROLYTIC CoPPER (mean) £39 14 0 
ELecTROLYTIC WrtRE Bars £39 18 9 
Brest SELECTED CoPrPrER (mean) £39 2 6 
STANDARD TIN .. Cash (mean) £207 5 2} 
: 3 Months (mean) £200 7 9 
Settlement £207 5 3 
For shipment the eurrent month £16 0 5} 
For shipment the third following 
LeaD- month eae RS tS ea £16 2 93 
Mean Mg £16 1 73% 
| Se ee ee ee ee £16 0 103 
For shipment the current month. . f15 2 6 
| For shipment the third following 
SPELTER < month Cte OMe eee £15 7 9} 
| Mean £156 5 If 
- | Settlement £15 2 10} 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— Se. “a, 
Hematite Mixed Nos. .. 316 6... 
No. 1 i ton BAT -Gres 
Cleveland— (D/d Teesside Area) 
No. 1 ba ‘sh. ES 312 6.. 
No. 3 G.M.B.. 310 0.. 
No. 4 Forge 390. 
Basic (Less 5/— ian) 310 0 
MipLtanps— 
Staffs— (Delivered to Black Country Station 
North Staffs. Foundry 315 0.. 
” » Monge” S 3:20: 8:2: 
Basic (Less 5/- rebate)... 315 0.. 
Northampton— 
Foundry No. 3 312 6. 
GRD Ti wer See) ast! OB HBs. 
Derbyshire— 
No.3 Foundry .. .. 315 0. 
BO is Sic ‘Waitin se: ee 
ScorLanp— 
Hematite, f.o.t.furnaces 3 17 0. 
No. 1 Foundry, ditto 316 6. 
No. 3 Foundry, ditto 3140. 
Basic, d/d (Less 5/- rebate) 3 10 0. 
N.W. Coast— (3 17 0d/d Glasgow 
Hematite Mixed Nos. .. {4 2 6 ,, Sheffield 
la e435 seeeaen 


MANUFACTURED TRON. 


Bics 
6... 


a 


SaAocoen 


a 


Home. 

Lancs.— £ s. d. 

Crown Bars 35/208 

Best Bars - 1012 
8. Yorxs.— 

Coomm Flere... 6s 0, 2 

Best Bars ee 
MipLanps— 

Crown Bars .. . Os 

Marked Bars (Staffs. ) .. 32 10 

No. 3 quality. . ae ee 

/ a Se ae 9 0 
ScoTLanD— 

Crown Bars .. .. .. 10 2 

Best. . 10 12 
N.E. Coast— 

Common Bars ee Te 

Best Bars ii eo 

Double Best ~t ie Ske 

STEEL, 

LoNDON AND THE SoUTH— Home 


£ s, 

Angles 8 10 
Tees. . 9 10 
Joists 8 17 
Channels. . Be 8 15 
Rounds, 3in. and up 9 10 
m under 3in. 9 3 
Flats, 5in. and under 9 3 
Plates, #in. (basis) 9 0 
” fein. .. 9 § 
Se en 9 10 
brea =~ a 9 15 
. iso 9 10 
Norts-East Coast— £ s. 
Angles 8 7 
Tees.. 9 7 
Joists 8 15 
Channels. . 8 12 
Rounds, 3in. and up ae | 
“* under 3in. ae 
Plates, jin. .. 8 15 
igh Naga 9 0 
e a, 65 9 5 

‘ ” fein. 9 10 
os tin. . 9 6 
Boiler Plates, Se. 9 5 


oe 
ooooc co 2nRooCaoS™: 


SCoooScooO Caoao as & 


MIDLANDS, AND LEEDS AND DistRICT— 


POA aSAR CSA ASCaBAa 


£ s. d. 

Angles 8 7 
DRM 8 aso tee 97 
Joists 8 15 
Channels... .. .. 8 12 
Rounds, 3in. and up e772. 
= under 3in. 9 1 
Flats, 5in. and under .. 9 1 
Plates, }in. (basis) 8 17 
~ eee sss 2 

” tin. .. ,-% 

” fein. .. 9 12 
= tin. a... 2 
Boiler Plates, in. oe & 


bo) 
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oe: 
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STEEL (continued). 


Home. Export. 
Gtascow anp District— £ ed £ a. d. 
Angles @- 3i2fin *7 10 0 
Tees... O04 Bi. 810 0 
Joists G18): O.. *7 10 0 
Channite. . $43 6. *7 15 0 
Rounds, 3in. and up ore ea. *8 10 0 
sn under 3in. 9 10 710 0 
Flats, 5in. and under et ee 817 6 
Plates, jin. — 815 0. 715 0 
” Xin. . O98 4s 8 0 0 
$ fin. .. Sith w:; 8 5 0 
un Wa. * 910 0. 810 0 
ie jin. .. oe eae 9 0 0 
Boiler Plates .. a 2 — 
South WaLes AREA— £s. d. s. d. 
Angles o Foss *7 10 0 
Tees.. eo 7"S. *8 10 0 
Joists eis 9: *7 10 0 
Channels. . 812 6. *7 15 0 
Rounds, 3in. and up GDh *8 10 0 
~ under 3in. > 358 710 0 
Flats, 5in. and under 8..1:-0.4 817 6 
Plates, jin. (basis) a St G:.. 715 0 
ee Ce “ge Ag 8 0 0 
% fin. .. ae 8 5 0 
” fein. .. 912 6. 810 0 
< fin. .. 910 0. 900 
TrRELAND— BELFAstT Rest or IRELAND. 
. @ a. i Oe a 
Angles 812 6.. 815 0 
Mn: adi: -$4) 085 Net ee E 915 0 
Joists 900. 9 2 6 
Channels. . 6373 4. 900 
Rounds, 3in. and up 912 6. 915 0 
- under 3in. o's Oa. 9 4 6 
Plates, jin. (basis) %. GO, @i.. 9 2 6 
et? ape er ae 97 6 
” tin. .. OBO vers es 912 6 
* *in.*.. 915 0. wid 917 6 
A fin. .. 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. £ s. d. 
10-G. to 13-G., f.o.r. 9.166: .. 9 00 
14-G. to 20-G., d/d gen: ae as 910 0 
21-G. to 24-G.,d/d .. 1110 0.. 915 0 
25-G. to 27-G., d/d « ARNE es 10 7 6 


The above home trade prices are for 4-ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 


Home. e014. 
4-ton lots and up .. - 13:10 0 
2-ton to 4-ton lots , etre 
Under 2 tons - 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
£11 15s. 0d., f.o.b. other markets. 
Scandinavia: £10 10s. Od. to £10 15s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 158. 0d. 


Billets. £ s. d. 
Basic (0: 33% to 0-41% C-) Re 3, ee ar 
» Medium (0-42% to 0-60%C.).. 710 0 
Hard (0- 61% to 0- 85%C.) .. 8 0 0 
8 
9 


? 


(0-86% to 0-:99% C.) 10 0 
os o (1% C. and up). «. 0 0 
Soft (up to 0-25% C.), 500 tons and up 5 17 6 
100 to 250tons 6 5 O 

Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t... ; 710 0 


FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/- per Ib. 
. Per Ton. Per Unit. 

Ferro Chrome,4p.c.to6p.c.carbon £21 15 0 7/- 

” o 6 p.c. to 8 p.c. -- £21 0 0 q/- 

” “ 8p.c.tol0pc. .. £21 0 0 7/- 

” ” Specially Refined .. 

os Max. 2 p.c. carbon £33 10 0 aj- 

” Pe » 1 p.c. carbon £36 5 0 11/- 


0-50p.c.carbon £37 5 0 12/- 
carbon free .. 9$d. per lb. 
Metallic Chromium. . -- 2/5 per Ib. 
Ferro Manganese (loose), 76 | p.c. £11 5 Ohome 
» Silicon, 45 p.c. to 50 p.c. £12 15 Oscale 5/-p.u. 


” ” ” 


” ” ” 


oe » * pa. £17 17 6 scale 6/- p.u. 
» Vanadium 12/8 per Ib. 
» Molybdenum s0 4/6 per Ib. 
Titanium (carbon free) 9d. per Ib. 
Nickel (per ton) 4 £200 to £205 
CODBe se te ne 48 8 §/3 per Ib, 





Sections, joists and plates ate subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, March 4th 


CorprPER— 

Rs. es £35 17 6to £36 0 0 
Three months .. abel tie £36 3 9to£36 6 3 
Electrolytic £40 2 6to£40 5 0 
Best Selected Ingots, d/d Bir- 

ROI 2565. s-meidrbees 65 £40 0 0 
Sheets, Hot Rolled £68 0 0 

/ Home. Export. 

Tubes, Solid Drawn (basis) .. 10$d. 10}d. 

»  Brazed (basis) 104d. 104d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 113d. 

Trxn— 

Cash .. . £210 10 Oto £21l O O 
Three months .. . £202 10 Oto £202 15 0 

EDs. den ijee steed one os HOT Oho, Z1I8-M F 

SPELTER : Sar be eae ES £16 2 6to £16 7 6 

Aluminium Ingots (British) .. £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(£.0.b. i” gatas. Unscreened 15/- to 15/6 
Hamilton Ell .. .. -- 20/- to 21/- 
Splints 21/— to 22/- 

AyRsHIRE— 

(f.0.b. Ports}—Steam oN ae ceo Sel ee 16/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . wa “ Ait tea 15/- 
Unscreened Navigation 16/— to 15/6 

Lora1ans— 

(f.0.b. Leith)—Hartley Prime 15/— to 15/9 
Secondary Steam .. oe 14/6 to 14/9 
ENGLAND. 

YorKsHIRE, MaNCHESTER— 

B.8.Y. Hard Steams 19/6 to 23/- 


Furnace Coke 14/6 to 17/6 


NorTHUMBERLAND, NEWCASTLE— 


Blyth Best 15/6 to 16/~ 
»  Second.. PtP Ap ge 
Be ee Pen. ee 11/6 
Unscreened peris - ‘ 13/6 to 16/- 
DurHam— 
Best Gas.. 14/8 to 15/- 
Foundry Coke 20/- to 23/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 28/-to29/- -~ 
South Yorkshire Best .. . 23/-to 25/- — 
South Yorkshire Seconds .. 20/—to 21/- os 
Rough Slacks - Il/-to 12/- a 
Nutty Slacks 10/-to 11/~ — 
CaRnpIrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large... .. -. «. «- 19/6 
Best Seconds i Vehinwonien ad Dew! Operbo DOMME 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Bunker Smalls 12/6 to 13/6 
Cargo Smalls . 11/6 to 12/6 
Dry Nuts 22/- to 27/6 
Foundry Coke 27/- to 40/- 
Furnace Coke 19/- to 22/6 
Patent Fuel 21/- 
SwansEa— 
Anthracite Coals : 
Best Large x 36/— to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts “8 40/- to 48/6 
Beans 25/- to 35/- 
Peas wel ete 19/- to 23/- 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals: 
18/- to 20/6 


Large Ordinary .. 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon, 


rr a arene waert 3}d. 
Diege] Oj} aS gal. ere WDilegee ie MONS 4d, \ 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Unemployment. 


In the metallurgical and mechanical engineering 
industries little progress was made with the problem of 
unemployment during the past year. The matter is 
dealt with in the annual report of the Union des Industries 
Métallurgiques et Miniéres, which represents the whole 
of the engineering and metal-working industries in the 
country, and has endeavoured to elucidate the situation 
by means of statistics supplied by its members. Not- 
withstanding all that has been done by the State to 
grapple with a serious problem, the industries repre- 
sented by the Union were still working at 40 per cent. 
below their normal capacity in 1935, so that the situation 
was much the same as it had been in the previous year. 
They derived very little benefit from public works put in 
hand for the relief of unemployment. The Union does 
not believe that much good can result from State attempts 
to deal with the matter by direct methods, such as by 
expenditure on public works, reduction in the number of 
working hours, and encouragement to employers to pro- 
vide work by transferring to them some of the dole as 
part payment of wages. Nor does the Union approve 
of the proposal to institute a national unemployment 
relief fund. It sees objections to these methods so far 
as they apply to the industries concerned and to the 
special conditions existing in this country. It fears that 
temporary exceptional measures will produce permanent 
changes in industrial conditions. Although no constructive 
suggestions are put forward, it is clear that French manu- 
facturers can see no satisfactory solution of the unemploy- 
ment problem outside a reorganisation of national finance 
which will relieve industry of heavy taxation and encourage 
private enterprise. As the official figures of men in 
receipt of unemployment relief are below half a million, 
the situation would appear to be less acute than in some 
other countries, but during the past year about 200,000 
foreign workers left the country, and as this exodus has 
continued, sometimes at a higher rate, for five years, the 
seriousness of the problem, had foreign labour remained 
here, can well be imagined. On account of incomplete 
statistics relating to unemployment the real situation at 
present cannot be ascertained. The Union des Industries 
Métallurgiques is particularly concerned over this depletion 
of foreign labour depriving engineering works and factories 
of skilled hands who cannot be satisfactorily replaced, and 
the report insists upon the urgent necessity of preparing 
French skilled labour for the period of revived activity 
which must set in at some time or another. 


Road and Rail Transport. 


The plan for the co-ordination of road and rail 
transport appeared to have passed into a statutory 
measure with almost immediate application so far as a 
long series of decrees could make it, but in its final passage 
through the Senate, which was expected merely to con- 
firm decrees issued at a time of national financial crisis, 
the compulsory application of the plan is suspended until 
a new commission shall have had time to examine it in 
the light of criticisms to which the system of co-ordination 
was subjected during the debate. These criticisms were 
directed more particularly to a supposed risk involved 
in a too sudden change in railway organisation and to an 
alleged sacrifice of interests of road hauliers. Neverthe- 
less, the plan had been carefully worked out in full detail 
by responsible committees and commissions representing 
all interests. It provides for an organised distribution 
of traffic in each Department, the existing road services 
being required to work in collaboration with the railways 
with regular timetables and fares. Public road haulage 
vehicles are to be reduced to a strict minimum. The 
idea of the plan is to ensure for the railways a legitimate 
traffic, and to utilise road haulage wherever necessary 
in the public interest. Since the text of the plan was 
published a year ago it has been persistently opposed by 
the powerful road hauliers’ association and by motor car 
manufacturers. The Senate’s action in appointing a 
commission to examine the matter further is, therefore, 
regarded as being dictated by private interests. Never- 
theless, the railway companies and owners of public 
road vehicles in the Departments continue to organise 
co-operation under the control of the co-ordinating com- 
mittee at the Ministry of Public Works, and the immediate 
result of the Senate’s hesitation has been to suspend 
measures of a restrictive character on road hauliers. 

Railcars. 

The electrification of the line between Paris and 
Le Mans on the State railways will, it is expected, be 
completed by the middle of next year, so as to be put into 
service in time for the Paris Exhibition. The service will 
be organised in a manner quite new in this country by 
accelerating ordinary trains with nine intermediate 
stops and running railcars over sections in which they will 
stop at all stations. The railcars, of 725 h.p., will make an 
average speed of 55 miles an hour, with one-minute stops 
at stations. It is reported that the maximum speed will 
be 93 miles an hour. While there is a tendency to 
standardise express locomotives with four driving axles 
and a bogie at each extremity, there is no approach to 
finality in railcars, of which fifty of six different types 
were ordered last year by the State railways, and an 
American type of steam railcar is under construction. 


The Shipping Subsidy. 

The period of the shipping subsidy which expires 
in August is to be extended until the end of the year. 
Intended as a temporary measure to enable shipowners 
to tide over difficult times the subsidy will continue to 
be paid to owners, who are not regularly subsidised by 
the State, until shipping returns to normal conditions. 
It has had the effect of reducing the tonnage of idle cargo 
ships,‘ although not to the extent that had been antici- 
pated. The subsidy is based on a formula that takes into 
account tonnage, speed, the number of days at sea, the 
size of crews, length of voyages, and other factors. The 
amount distributed is raised by a surtax on imports up 


British Patent Specifications. 
When an t is ted from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification ie 
without drawings. ~— 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampt n-buldi gs, Ch y-lane, W.C., 
1s. each. 
The date first given is the date of application ; the second date, 
at the end of the i , is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


441,585. February 16th, 1935.—WaTER-TUBE BOILERs, 
Babcock and Wilcox, Ltd., Farringdon-street, London, E.C.4. 
This invention is concerned with the tubes used to cool the 
walls of the furnaces of water-tube boilers. These tubes, 
A and B, are both expanded into the front headers C of the 
steam-raising portion of the boiler, the ordinary water tubes being 
omitted where the wall tubes arrive. The tubes B, from the 
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back of the furnace, rise up into the third or fourth row of the 
nest, so that they are partially protected from the heat of the 
furnace, and a baffle D is provided for the same purpose. The 
back headers E corresponding to those at the front into which 
the wall tubes are expanded are cut off short at F and are con- 
nected with the mud drum G. The arrangement facilitates soot 
blowing.— January 22nd, 1936. 
441,818. July 8th, 1935.—SurerHeaters, Babcock and Wilcoz, 
td., Farringdon-street, London, E.C.4. 

In this boiler there are two superheaters, in series, A of the 
wall type and B of the hairpin tube type. They are protected 
from the direct radiant heat of the fire on the grates C C by a 
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screen of water tubes D. These tubes are covered with refrac- 
tory material and are connected with the general water circula- 
tion. Saturated steam is taken from the drum E and is passed 
through the superheater B ; it then goes on to the superheater A 
and is delivered, highly superheated, at F.—January 27th, 1936. 


INTERNAL COMBUSTION ENGINES. 
441,675. September 2nd, 1935.—Srartine DiesEL ENGINES 
F. Lang, 41, Laimerstrasse, Munich, Germany. 

The main combustion space is shown at A with a fuel injection 


jet at B and an electrically heated starting coil at C. D is the 
air inlet valve, but the exhaust valve is not shown. Branching 
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off from the main combustion cuore A there is a pair of chambers 
E and F, with a valve G, which can be used to close the inter- 
connecting passage and thus increase the compression ratio at 





to a limit of 40 million francs a year, and if that total is 
not reached the subsidy is reduced in consequence. 








442,072. 


May 31st, 1934.—ImprovemEents To Liquip FuEL 
ADMISSION VALVES FoR INTERNAL ComBUSTION ENGINES, 
Louis Coatalen, of Freins Hydrauliques Lockheed, 27, 


Rue Jules-Verne, Saint-Ouen (Seine), France. 

The valve comprises a hollow stem adapted to control the 
admission aperture to the engine cylinder, both ends of the stem 
being exposed to fuel oil pressure. The inveation consists in an 
nite i a in or modification of the liquid fuel admission 
valve claimed in the specification above referred to, comprising 
the combination with a hollow member carrying a guide for the 
valve stem, of an oil chamber arranged at the upper end of the 
said hollow ber and adapted to lose a part of the said 
guide and of operating mechanism for the valve stem, and an 
oil discharge conduit leading from the chamber, the arrangement 
being such that the fuel oil which leaks past the valve stem can 
accumulate in the chamber, and the oil thus accumulated or 
some of it can escape from the chamber through the coriduit. 
In the drawing the valve guide A through which the valve stem 
B is inserted is carried in a hollow cylindrical member C, adapted 
to be attached to one end of the engine cylinder. At its outer 
end this member C is extended to form a chamber D, which 
surrounds the guide A and also encloses a part of the valve- 
operating mechanism. The outer end of the chamber may be 
fitted with a cover piece. The fuel oil which leaks past the valve 
stem can accumulate in this chamber without risk of con- 
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tamination by lubricating oil, and the oil thus accumulated or 
some of it, can be returned by a pipe or other conduit to the 
fuel oil reservoir or other receptacle. The valve stem is actuated 
by means of a pair of rods G situated on opposite sides of the 
valve guide and arranged to pass through the open end or the 
cover of the chamber D. One pair of ends of the rods are con- 
nected to the valve stem by a cross piece which passes through 
@ transverse aperture in the valve guide, and is arranged to 
engage the underside of a lateral projection attached to an 
intermediate part of the valve stem. By this arrangement of 
parts a pivotal or like connection is provided between the valve 
B and its operating gear, so that the lifting of the valve im its 
guide is effected without imposing any lateral pressure on the 
valve. The valve is moved on to its seating by a spring acting 
on a member which bears on the upper side of a projection. The 
other ends of the rods extend beyond the upper end of the 
chamber and are connected to actuating rockers or other operat- 
ing means situated adjacent to the outer end of the valve guide 
or oilchamber. The fuel oil is conducted by a pipe to a chamber 
L in the outer end of the valve guide, and from thence it flows 
down the hollow interior of the valve stem to another chamber M 
at the end adjacent to the engine cylinder, the base of this 
chamber being formed by the nozzle which is controlled by the 
valve.—January 3lst, 1936. 


DYNAMOS AND MOTORS. 


441,748. May 13th, 1935——Laminatep BrusHEs For ComM- 
MuTATOR Etxecrric Macuines, Siemens-Planiawerke 
Aktiengesellschaft fir Kohlefabrikate, Herzbergstrasse 
128-139, Berlin Lichtenberg, Germany. 

This invention concerns laminated brushes for laminated 

commutators of electric hi the laminated brushes being 

formed of individual conductive layers or laminz separated by 
intermediate layers or laminz of insulating material, the indi- 
vidual conductive layers of the brush being made so narrow that 
they cannot produce a short circuit between adjacent com- 
mutator lamine or segments. With such laminated brushes 
the maximum commutation requirements can be obtained. 

The invention consists in the conductive layers of the laminated 

brush being formed of carbon having particularly low factors of 

loss for frictional and contact potential. The lamination mate- 
rial in itself need display no particularly favourable properties 
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in respect of the commutation process, since for the solution of 


the question of commutation the lamination principle itself has 
been developed to an extent which appears to be the limit. 
The accompanying drawing shows two different possible positions 
of the brush with respect to the commutator. The commutator 
lamin or segments are indicated at A with insulating layers B 
arranged between them. The conductive layers C of the lami- 
nated brush are separated from each other by layers of insulating 
material D and a common cover and connecting plate E is 
arranged at the outer end of the brush. The broken lines F 
show the alternative paths of the short-circuit current through 
two lamine in the case of two different basic positions of the 
brush with respect to the commutator. At G points are indi- 
cated where supplementary resi ces arise in the path of the 





starting. It is stipulated that the starting coil C should not be 
in the direct blast from the chamber F.—January 23rd, 1936. 


short-circuit current between the individual brush lamine and 
the plate E.—January 24th, 1936. 
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SWITCHGEAR. 


441,977. June Sth, 1935.—IwPROVEMENTS IN AND RELATING 
to Extecrric Resistances, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2. 

It is known to connect a high ohmic resistance in series with 


transformers empleying a current of low value on the high-ten- | 


sion side, for example, voltage transformers and testing trans- 
formers, in order to protect the high-tension winding against 
surges. This resistance has hitherto generally been arranged in 
front of the apparatus where, in the case of high voltages, as a 
result of the great space requirements it has proved to be very 
inconvenient. A simple and space-saving arrangement is 
obtained by arranging the resistance as a conductor threaded 
through the insulating bushing of the apparatus in such a 
manner that the resistance replaces the usual connecting bolt. 
In the case of extra high voltages, in order to avoid radiation or 
corona phenomena, the thin resistance conductor is screened 


by means of a tube of relatively large diameter and high ohmic | 


resistance. So that this tube does not short circuit the resist- 


ance conductor it must have a still greater ohmic value than the | 
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resistance conductor itself. This is obtained, for example, in 
that a tube of insulating material is provided with a thin graphite 


coating, for example, according to the Schoop spraying method. | 


The resistance conductor itself is preferably constructed as 
resistance cord ; that is to say, as a resistance conductor spirally 
wound on a cord of insulating material. A constructional 
example of the invention is represented in the accompanying 
drawing. A is a bushing insulator—preferably ceramic and 
provided with ribs—which is secured on the cover B of a voltage 
transformer. Through the insulator A the resistance cord C is 
conducted in loose spirals in the middle of the high-tension 
winding D, which is provided with a radiation plate, and it is 
secured to the latter by means of a screw connection H. At the 
other end of the bushing, which is provided with a radiation cap 
E the connection I to the connecting bolt F is carried out in a 
similar manner. The resistance cord C is surrounded by a 
hard paper tube G, which has graphite coating on its inner 
surface K. As a result of the high ohmic resistance of the 
graphite coating, the resistance cord can rest in contact at 
several points without the resistance perceptibly diminishing. 
January 30th, 1936. 


TRAMWAYS AND RAILWAYS. 


442,019. July 30th, 1935.—IwpRoOVEMENTsS IN EJsECTORS FoR 
Vacuum Brake APPARATUS, 
and James Croxon Metcalfe, Injector Works, Romiley, 
Chester. 

This invention relates to steam ejectors for vacuum brake 
apparatus for railway and like vehicles. Such ejectors have 
control means which in one direction of movement of the operat - 
ing handle open a steam valve to pass steam to the main ejector 
which serves to restore the vacuum in the train pipe after a 
brake application, and close an air admission valve, and in the 
other direction of movement close the steam valve and open the 
air valve so as to destroy, more or less completely, the vacuum 
in the train pipe and apply the brakes. In practice, the steam 
pressure in a locomotive boiler may vary within wide limits, 
but the steam ejector is designed to give maximum efficiency 
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at a particular steam pressure. A higher steam pressure at the 
ejector nozzles is very uneconomical. 
tion is to provide simple and efficient means whereby the 
efficiency of the ejector can be maintained over a wide range of 
boiler pressures and so economy in steam consumption obtained. 
Referring to the accompanying sectional elevation, A is the 
control handle of the ejector. It is secured upon a spindle B, 


Richard David Metcalfe | 


The object of the inven- | 


} 


having thereon two cams © D,'the former serving to open the | 
valve E, which admits air to the space in the ejector casing, | 


from which it passes to the train pipe connection. 
serves to open the steam valve by which steam is passed from 
the steam inlet branch to the ejector space, and thence to the 
main ejector nozzle or nozzles, which may be of any suitable 
type, and which act to exhaust the train pipe when the valve E 


The cam D | 


points more remote from the seat. The rod H is separate from the 
| valve. The valve seat ring may also be internally tapered. as 
shown, converging towards the seat. With the construction of 
valve F and rod H, the latter gradually reduces the valve way 
through the valve seat ring as the lift of the valve is increased 
by the cam D, with the result that the effective flow area 
through the valve seat ring is, after the valve F has been lifted 
a predetermined amount, gradually reduced. The control 
handle A moves over a scale which indicates the positions the 
handle should occupy for certain steam pressures to give maxi- 
num ejector efficiency.—January 30th, 1936. 








Forthcoming Engagements. 


notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 
Inst. oF CHEMICAL ENGINEERS.—Hotel Victoria, Northumber- 
land-avenue, W.C.2. Fourteenth annual meeting. 11 a.m. 
Presidential address, ‘The Grant of Trading Monopolies— 
Then and Now,” Dr. Herbert Levinstein, 11.45 a.m.; informal 
luncheon, 12.45 p.m.; paper, “‘ The Dead Sea—A Storehouse of 
Chemicals,’”’ Mr. M. Novomeysky, 2.15 p.m. The annual dinner 
is postponed. 
N. EASTERN STUDENTs. 


Inst. OF ELECTRICAL ENGINEERS : 
‘ Annual 


County Hotel, Neville-street, Newcastle-upon-Tyne. 
dinner. 7.30 p.m. 

Inst. OF Evrorrical ENGINEERS: N. Miptanp CENTRE.— 
Hotel Metropole, Leeds. Annual dinner. 7 for 7.30 p.m. 

INst. OF MARINE ENGINEERS.—-At Mackworth Hotel, High- 
street, Swansea. ‘‘ The Coal-fired Marine Boiler,’ Engineer 
Rear-Admiral W. M. Whayman. 6 p.m. 

INst. OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, 8.W.1. Informal meeting. ‘‘ The Importance 


in Practice of the Lower Yield Point in Mild Steel,” introduced | 


by Professor B. P. Haigh. 7 p.m. 


Inst. oF Sanrrary EnaGineers.—Caxton Hall, 8.W.1. 
‘*‘ Specifications—The Engineer’s Point of View,’ Mr. K. C. 


lliffe. 6.30 p.m. 

Inst. OF STRUCTURAL ENGINEERS: WESTERN COUNTIES 
BrANCH.—Merchant Venturers’ Technical College, Bristol. 
“Some Bridge Foundation Problems,’’ Mr. Leslie Turner. 
| 7.15 p.m. 
Junior Inst. 
Informa! lecture, ‘‘ Mono Pumps,’’ Mr. J. Armes. 

MANCHESTER Assoc. OF ENGINEERS. —Manchester 
Annual dinner and dance. 7 for 7.30 p.m. 


or ENGrIneers.—39; Victoria-street, S.W.1. 
7.30 p.m. 
! . 
Limited 

| Restaurant. 
|; N. East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
| Mining Inst., Newcastle-upon-Tyne. ‘‘ New Cargo Steamers : 
| Efficiency Problems,” Mr. J. Leslie Batey. 6 p.m. 
| Psystcat Soc.—At Imperial College of Science and Tech- 
| nology, S. Kensington, 8.W.7. Editing Committee Meeting, 
3.30 p.m.; Council Meeting. 4 ; Meeting, 4.45 for 5 p.m. 

Royat Inst. oF Great Brirarn.—21, Albemarle-street, W.1. 
Discourse, ‘‘ Electric Properties of Crystals,”’ Sir William Bragg. 
9 p.m. 





SATURDAY, MAaRrcH 7TH. 

Inst. oF British FoUNDRYMEN: LANCASHIRE BRANCH.— 
In Engineers’ Club, Manchester. “‘ Some Notes on the Gating 
of Castings,’’ Mr. J. E. Garside ; ‘* Principles of Moulding in 
a Job which I Considered Interesting,’ Mr. J. Pattison ; ‘‘ The 
Foundryman of the Future,” Mr. J. W. Potts; “‘ A Brief Survey 
of Sand Testing Apparatus as Recommended by the British 
Cast Iron Research Association,’’ Mr. G. Whittaker. 4 p.m. 

Monpay, MarcH 91TH. 

Inst. OF ELECTRICAL ENGINEERS: N. EASTERN CENTRE. 
| At Armstrong College, Newcastle-upon-Tyne. ‘‘ The High- 
pressure Mereury-vapour Lamp in Publie Lighting,’’ Mr. G. 
H. Wilson, Lieut.-Comm. E. L. Damant, and Mr. J. M. Waldram. 
| 6.15 p.m. 

Inst. oF ELeEcTRICAL ENGINEERS: S. MIDLAND CENTRE. 
James Watt Memorial Inst., Birmingham. ‘‘ The Development 
of the Single-break Oil Circuit Breaker for Metal-clad Switch- 
gear,’ Mr. D. R. Davies and Mr, C. H. Flurscheim. 7 p.m. 

Inst. oF Merats.—At Inst. of Engineers and Shipbuilders 
| in Scotland, 39, Elmbank-crescent, Glasgow. ‘‘ The Centrifugal 
| Casting of Non-ferrous Metals,” Mr. Francis W. Rowe. 7.30 p.m. 

Inst. oF StructruraL ENetneers: Lonpon Juniors. 

| 10, Upper Belgrave-street, 8.W.1. “ The Testing of Structures,’ 
Mr. B. G. R. Holloway. 7 p.m. 

Tvuespay, Maron 10ru. 

| Inst. or British FounpRYMEN: BURNLEY Section.--In 

Municipal College, Ormerod-road, Burnley. Annual general 

|; meeting. ‘*‘ The Influence of the Various Metalloids on Cast 
Iron,” Mr. D. Malone. 7.15 p.m. 

Inst. or Civm ENGINEERS.—Great George-street, S.W.1. 
‘The Construction of the Mersey Tunnel,” Mr. David Anderson. 





6 p.m. 

Inst. oF Enectrican ENGINEERS : N. MIDLAND STUDENTS.— 
Hotel Metropole, Leeds. ‘“‘ Wireless Communication,” Mr. 
J.F.M. Mellor. 7.15 p.m. 


ScorrTisH CENTRE.—At 


’ 


ENGINEERS : 
‘** Patents for Inventions,’ 


Inst. oF ELECTRICAL 
39, Elmbank-erescent, Glasgow, C.2. 
Mr. H. J. Fitzpatrick. 7.30 p.m. 

| INst. OF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
| “* Observations on Modern Combustion Technique,’”’ Mr. C. P. 
Parry. 6 p.m. 
SHEFFIELD West-street, 
Car- 


METALLURGICAL Assoc.—198, 

| Sheffield, 1. ‘“ Photomicrography in Natural Colours : 

burisation of Mild Steel, &c.,”” Mr. A. Allison. 7.30 p.m. 
Tvespay To THurspAy, Marcu 10TH To 12TH. 


Inst. or Metats.—Annual meeting. For programme sec 
page 160, February 7th. 

WEDNESDAY, Marcn IIru. 

Inst. oF ENGINEERS-IN-CHARGE.—St. Bride Inst., Bride-lane 
E.C.4, ** Modern Developments in Welding,” Mr. C. G. Bain- 
bridge. 7.30 p.m. 

Inst. oF Srrccturat ENeinters: LANCASHIRE AND 
CuesHTRE Brancon.—College of Technology, Manchester. 
** Insulated Construction in Buildings,” Mr. C. W. Glover. 7 p.m. 

Royal Soc. or Arts.—John-street, Adelphi, W.C.2. Aldred 
Lecture, “‘ The Acoustics of Halls,” Dr. G. W. C. Kaye. 8 p.m. 


127TH. 
INsT. OF AUTOMOBILE ENGINEERS.—--At Merchant Venturers’ 
Technical College, Bristol. ‘‘ Experimental Bench Testing of 
Petrol Vehicle Engines,”’ Mr. C.O. Beale. 7 p.m. 
Inst. OF Civin ENGINEERS: BIRMINGHAM AND 
Assoc.—James Watt Memorial Inst., Birmingham. 


THURSDAY, MARCH 


District 
“ Some 


is closed. The rod H below the steam valve F, which opens the | Developments in Railway Carriage and Wagon Construction,” 
latter, is tapered, being of gradually increasing cross section at 


Dr. P. L. Henderson, 4.30 for 6 p.m. 


Secretaries of Institutions, Societies, dc., desirous of having | 


At | 


N. Western Brancu.— 
Paper on 


INsT. OF MECHANICAL ENGINEERS : 
zcture Theatre, Central Library, Manchester, 
s.8 * Normandie.” 7.15 p.m. ‘ 
| Inst. or MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
| Hotel Metropole, Leeds. “ Hardening and Tempering of Steel,”’ 
| Mr. W. H. Dearden. 7.30 p.m. 

Inst. oF StrRuctURAL ENGINEERS.-—10, Upper Belgrave- 
street, 8.W.1. ‘‘ Experiments on Stress Distribution in Rein- 
| foreed Concrete Beams,” Mr. R. H. Evans. 6.30 p.m. 

Rattway Crus.—In Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ The Western Section of the Former Great Centra! 
Railway,” Mr. E. B. Woodruffe-Peacock. 7.30 p.m. 

Fripay, Marcu 13rH. 

ASSOCIATION OF Ex-SteEMENS’ Men.—At Gatti’s Restaurant, 
King William-street, W.C.2. Smoking concert. Tickets and 
particulars from R. R. Griffin, c/o The Union Cable Company, 
Ltd., Dagenham Dock, Essex. 

CHEMICAL ENGINEERING Grovup.—Joint meeting with Bir- 
mingham Section. Leave New-street, Birmingham, for Hams 
Hall power station, 1.50 p.m.; St. Edmund’s Restaurant, Bir- 
mingham, tea, 5.30 p.m.; The University, Birmingham, Group 
rman meeting, 6.15 p.m. Paper, ‘‘ Boiler Water Con- 
ditioning,”” Mr. C. W. Tod, 7.30 p.m. Supper at White Horse 
| Hotel. 
} 
| 


| 
| 


or ExecrricaL ENGINEERS: LONDON StupENTS. 
Savoy-place, W.C.2. “Electrical Aspects of Water Supply 
Engineering,’ Mr. W. H. Austin. 6.30 for 7 p.m. 

Inst. oF Mevats.—In Non-Ferrous Section of Applied Science 
Dept. of University, St. George’s-square, Sheffield. Annual 
| general meeting. 7.30 p.m. 

Junior Lyst. oF ENGINEERS.—-Hotel Metropole, Northumber- 
land-avenue, London, W.C.2.. Annual dinner. 6.45 for 7.15 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2.  ‘‘ The 
Development of Indian Ports,’ Sir Charles Stuart-Williams. 
4.30 p.m. 


Inst. 


SaturpAy, Marcu l4ruH. 
Inst. oF Crvit ENGINEERS.—Students’ afternoon visit to 
Forest Products Research Laboratory, Princes Risborough. 
Inst. OF MARINE ENGINEERS.—85/88, The Minories, E.C.3. 
| Junior Section, dance. 7.30 to 11.15 p.m. 
KEIGHLEY Assoc. oF ENGINEERS.-Queen’s Hotel, Keighley. 
Annual dinner. Reception 5.45 p.m. 


Monpay, Marcu lérs. 


ENGINEERS’ GERMAN CIRcLE.-At the Institution of Mech- 
anical Engineers, Storey’s-gate, S.W.i. * Versuche mit 
Dampflokomotiven,”’ Prof. Dr.-Ing. Felix Meineke. 6 p.m. 

Inst. OF AUTOMOBILE ENGINEERS.--At Inst. of Engineers 
and Shipbuilders, 39, Elmbank-crescent, Glasgow. ‘* Experi- 
mental Bench Testing of Petrol Vehicle Engines,”” Mr. C. O 
3eale. 7.45 p.m. 

Turspay, Marcu lirn. 

Instr. or Crvi~t ENGINEERS.—Great George-street, 8.W.1. 

‘*Some Major Problems in the Utilisation of Coal,” Mr. F. 8 


| Sinnatt, D.Se. 

Inst. OF METALS. 
* Recent Developments in Metallurgy,” 
7 p.m. 

Inst. oF Merats.—Joint meeting with Newcastle Branch of 
Inst. of British Foundrymen, Armstrong College, Newcastle- 
upon-Tyne. ‘‘ Foundry Costing,’’ Mr. 8. G. Homfray and Mr. 
R. A. Balderston. 7.30 p.m. 


6 p.m. 
James Watt Memorial Inst., Birmingham. 
Prof. D. Hanson. 


Inst. oF Mertats.—Y.M.C.A., Swansea. Annual general 
meeting. Paper, ‘ Metallurgical Contro] and the Bronze 
Foundry,” Mr. A. J. Murphy. 6.30 p.m. 


SHEFFIELD METALLURGICAL Assoc.—198, West-street, 


Sheffield, 1. *‘ Impressions from a Metallurgist’s Visit to 
Germany, India, and America,”’,Mr. J. Ferdinand Kayser 
7.30 p.m. 


Mrptanpd Secrion.—-Talbot 


7.30 p.m. 


Soc. or Giass TECHNOLOGY : 
Hotel, Stourbridge. Annual dinner. 
WEDNESDAY, Marcu 18TH. 

| 
| Inst. or AuToMoBILE ENGINEERS.—Hotel Metropole, Leeds. 





Mr. J. 8. Tritton will present Symposium on “ Railcars”’ at 
7.15 p.m. 
Inst. OF StrRvucTURAL ENGINEERS: ScotTrish Brancu.— 


129, Bath-street, Glasgow. ‘* Welded Bridges,’’ Mr. A. Ramsay 
Moon. 7.15 p.m. 
THurspay, Marca 19H. 

Inst. OF MARINE ENGINEERS.—-85/88, The Minories, E.C.3. 
Junior Section. “‘ Developments in the Machinery Installations 
of Lifeboats of the Royal National Lifeboat Institution,”’ Mr. 
A. C. Butcher. 7 p.m. 

Inst. or SrructuraL ENGINEERS: YORKSHIRE BRANCH. 
Hotel Metropole, Leeds. “The San Franciseo Bay Bridge,” 


Prof. J. Husband. 7 p.m. 3 
Fripay, Marca 20rn. 
Inst. oF Fuet: East Mirpianp Section..-At Technica 
College, Derby. ‘‘ Research in Refractory Materials,”’ Mr. A. T. 
Green. 7 p.m. 


Inst. oF MARINE ENGINEERS.—85 88, The Minories, E.C.3. 
Annual general meeting. 6 p.m 
SaturRDAy, Marcu 2Isr. 

FinspuRY TECHNICAL COLLEGE OLD STUDENTS’ 
Trocadero Restaurant, London, W.1. Annual dinner. 
7 p.m. 

SHEFFIELD METALLURGICAL 
Sheffield, 1. Dance. 7to 11 p.m. 


Assoc. 
6.30 for 
West-street, 


Assoc. — 198, 








Sonavati, single-screw motor vessel; built by Harland and 
Wolff, Ltd., Govan Shipyard, to the order of Bombay Steam 
Navigation Company, Ltd., Bombay ; dimensions, 249ft. by 
42ft. by 24ft. 3in.; to carry cargo and passengers. Diesel 
engines of Harland-B. and W. two-cycle, trunk system; con- 
structed by the builders ; launch, November 26th. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


| Tue EnGuisn Street Corporation, Ltd., announces that 
| Mr. A. G. E. Briggs, special director and sales manager of the 
| company, has been appointed a director of the Darlington 
| Forge, Ltd. 

A. AND J. MaIn AnD Co., Ltd., structural engineers, of Glasgow 
| and London, have opened a branch office at Yacht House, High- 
street, Southampton. Mr. W. H. Miller, late district engineer at 
Exeter, has been appointed to its control. 

Ricwarp Kxrncer, Ltd., 120, Southwark-street, London, 
8.E.1, informs us that the new factory, now under construction, 
will be devoted solely to the manufacture of the company’s 
various asbestos products. The site of the factory covers 28 
acres, and it is the company’s intention to provide a sports 
ground for its employees behind the factory. 


| 
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A Seven-Day Journal 


Safety in Mines. | 


THE Royal Commission on Safety in Coal Mines 
held a resumed sitting at Montagu House, Whitehall, 
on Monday last, March 9th, under the presidency of 
Lord Rockley, the chairman. Further evidence to 
that reported in a Journal note last week was given 
by Mr. J. R. Felton, Divisional Inspector of Mines 
for the North Midlands, and by Mr. H. J. Humphrys, 
Divisional Inspector of Mines for Yorkshire. Mr. 
Felton pointed out that about 45 per cent. of all 
underground accidents were deemed to have been 
preventable. The percentage for falls was 31 per 
cent. and for haulage 68 per cent. On the surface 
45 per cent. of the accidents were preventable. The 
great majority of those accidents were not due to 
breach of regulations, but to lack of reasonable care 
and normal precautions. He suggested that safety 
officers might be appointed, particularly in the larger 
collieries. He attached great importance to safety 
classes for boys. He was not sure that it would be 
advisable to make attendance at such classes a con- 
dition of employment, but it should be compulsory 
to provide facilities for every boy at every colliery 
to attend such classes. In his evidence Mr. H. J. 
Humphrys pointed out that over 90 per cent. of the 
miners in Yorkshire worked in mines where danger 
from fire-damp was possible, and many of the mines, 
especially in the Doncaster district, were also liable 
to spontaneous combustion. The casualties from 
accidents in the Yorkshire division over the ten-year 
period 1925-1935 totalled 6743. Seventy-five per 
cent. were accidents due to falls of ground and haulage 
accidents. Dealing with organisation and manage- 
ment generally, Mr. Humphrys said it was suggested 
that, except in small mines, no person should be 
appointed to a position where executive control 
of the mine was exercised unless he was the holder 
of a first-class certificate. The holding of dual 
positions such as agent and manager was not desir- 
able. He was in favour of the compulsory appoint- 
ment of under-managers of large mines and officials 
with first and second-class certificates in charge of 
large shifts. 


Obsolescence and Income Tax. 


In a letter on national expenditure and taxation 
addressed to the Chancellor of the Exchequer by 
the Association of British Chambers of Commerce, 
criticism is made of the methods at present in force 
for the valuation of machinery for income tax. 
The letter states that the Association is more firmly 
convinced than ever as to the necessity and urgency 
of some alteration in the provisions of the income 
tax Acts relating to obsolescence. Before the war 
obsolescence was not so important a factor as it has 
become in recent years ; in fact, it is not too much 
to say that frequently obsolescence is now @ more 
important consideration than wear and tear in 
arriving at profits. Obsolescence is a factor which 
must be taken into account in calculating cost 
throughout the period during which plant, machinery, 
&e., may be in use, and in the opinion of the Associa- 
tion, to have regard to it only when plant or machinery 
is scrapped or disposed of is opposed to sound com- 
mercial and accounting principles. The income tax 
Acts provide an annual allowance only for wear and 
tear and take no account of the obsolescence factor 
until plant and machinery is dismantled and disposed 
of, and then only if it is replaced. The Association 
therefore suggests that in place of an allowance 
merely in respect of ‘“ wear and tear” there should 
be given an allowance in respect of “ depreciation,” 
it being understood that this “‘ depreciation ” allow- 
ance is to cover obsolescence. as well as wear and 
tear. When the allowances have reduced the cost 
of the plant or machinery to scrap value, no further 
allowances would be given, and to protect the 
revenue it may be provided that in the event of plant 
or machinery being disposed of at a price in excess 
of the written down value, such excess should be 
taken to credit of profit and loss account. 


Telephone Trunk Calls. 


In reply to a question in the House of Commons 
on Monday, March 9th, the Postmaster-General, 
Major Tryon, announced that from May Ist the 
maximum charge for a three minutes trunk telephone 
call between any two places on the mainland of Great 
Britain will be 2s. 6d. between 5 a.m. and 7 p.m., 
and ls. at other times. This is the chief feature of 
the revision of the telephone trunk tariff which 
also provides for reduced daytime charges for calls 
now costing 2s. 6d. or less. The proposals will 
involve the Post Office in a loss of revenue of £600,000 
in the first full year, but it is believed that as in the 
case of the reductions made in 1934, the reduced 
charges will result in an increased use of the telephone. 
After the first three minutes, calls beyond 35 miles 
will still be chargeable in periods of one minute at 
one-third of the three-minute rates. The rates 


for fixed time calls and contract calls will be reduced 


the day Major Tryon announced that technical 
progress is gradually extending the distance up to 
which subscribers on an automatic exchange can 
obtain their own connections by dialling, the charges 
being recorded by automatic apparatus. The auto- 
matic system, he explained, is being extended and 
equipped to cater for the completion of calls up to 
15 miles without the intervention of an operator, 
and to facilitate that process the Post Office is 
adjusting, to uniform levels, those charges for local 
ealls which, under the present tariff, vary according 
to the time of day. Another interesting announce- 
ment was that some time this summer it is hoped to 
introduce in most parts of the country an automatic 
signal, something like the B.B.C. time signal, which, 
twelve seconds before the expiry of each three- 
minute period, will warn callers that their time is 
nearly up. It will be more accurate in timing than 
any humanly operated device can be, and subscribers 
will not be distracted from their business, as some- 
times happens, when an operator suddenJy announces 
“three minutes.” 


The Air Estimates. 


Ow Friday last, March 6th, the Air Estimates for 
1936 were published. They amount to a gross total of 
£43,490,600, or £14,304,500 more than the Estimates 
for last year, excluding the provision which was 
made last month to cover the cost of measures arising 
out of the Italo-Abyssinian war. The new Estimates 
do not take into account the cost of the additional 
expansion mentioned in the White Paper on Defence, 
published last week, which will involve the addition 
of 250 aircraft to the first-line air defences, as this 
project will not be realised until after the end of the 
1936 financial year. At the end of that year the 
Home Defence Force will amount to 1500 aircraft, 
with 270 first-line machines overseas and 220 in the 
Fleet Air Arm. Included in the vote for technical and 
warlike stores are the sums of £8,335,000 for aeroplanes 
and of £4,525,000 for engines. With spares the total 
under this head amounts to £14,680,000. 


British Corporation Register. 


Ar the annual meeting of the British Corporation 
Register, held in Glasgow on Wednesday last, 
March 11th, the Chairman, Mr. Robert Clark, referred 
to the improved position of the Society and the 
healthier condition of the shipbuilding industry, 
both in this country and throughout the world. In 
@ review of the rate of expansion of world tonnage, 
he said that had the pre-war rate of increase been 
maintained throughout and after the war period, the 
level of world tonnage in 1930 would have been 
normal. Since then it had fallen and was now 
practically stationary, so that unless a steady 
increase again developed, a revival of international 
trade would result in a shortage of tonnage and 
possible danger of a boom. He added that the ship- 
ping community was always ready to adopt improve- 
ments in construction or equipment which would 
lead to increased safety at sea, and he stressed the 
vital importance of protecting the hatchways and 
other openings which are necessary to the working 
of ships. With the improvements in protection 
elsewhere, modern ships would be almost unsinkable 
if hatch covers could neither float away nor be stove 
in, and every encouragement was being given to 
improvements in that direction. Mr. Maurice Denny, 
Chairman of the Technical Committee, referred to 
the contribution which welding had made to modern 
shipbuilding technique in Germany and Japan 
particularly, although we were not far behind in 
this country in a development which would ulti- 
mately result in the substitution of welding for 
riveting on a large scale. His Committee had con- 
cluded a long investigation into the factors affecting 
corrosion, and the Society’s Rules had been modified 
to avoid non-uniformity in steel for all purposes, and 
to debar the use of rimming steel. He hoped that 
these requirements would prove as useful as had the 
original introduction of similar precautions for rivet 
steel. 


Loss of the City of Khartoum. 


THE inquest on the victims of the wreck of the 
air liner “City of Khartoum” was resumed on 
Monday, March 9th. The evidence of Major Cooper, 
Chief Inspector of Accidents for the Air Ministry, 
was taken. Major Cooper had been instructed by 
the Secretary of State for Air to investigate the 
accident, but he said that it was impossible to provide 
the court with a full technical report, because, with 
the exception of the engines, the wreckage had not 
yet been recovered. Subject to amendment later 
the conclusions he had arrived at in his investigations 
were that all three engines had failed owing to the 
fuel supply being exhausted. In support of that 
conclusion he referred to the adjustment of the 
carburetters which was carried out about December 
24th, just before the ‘City of Khartoum’s’’ last 
voyage to Alexandria and back. The alteration of 
the jet setting would have the effect of increasing the 
petrol consumption by at least 10 per cent. Major 
Cooper summed up his tentative conclusions as 
follows :—({1) The aircraft was unable to maintain 





in proportion to those for ordinary calls. Later in 





her flight and complete her journey on account of 








shortage of fuel; (2) the alteration to the setting 
of the carburetter was unnecessary and should not 
have been made; (3) a somewhat obscure fault in 
one or both the fuel gauges was a contributing cause 


of the accident; (4) the situation created by a 
sudden and complete loss of power and altitude 
was an extremely difficult one for the pilot to contend 
with, and strongly militated against the success of 
@ forced landing. 


Singapore Naval Base. 


THE completion of the main. contract of the 
Singapore naval base has been officially announced. 
It has involved the conversion of a large area of 
swamps and rubber land into a graving dock and 
into suitable land for the construction of the necessary 
buildings. A railway has also been constructed. The 
cost of the work is given as £4,000,000. According 
to an explanatory statement accompanying the Navy 
Estimates for 1935, the completion date for the main 
contract was originally September 28th, 1935, while the 
graving dock was to be ready for use in September, 1937. 
The final completion of the base was to be reached 
towards the end of the financial year 1939. It will be 
recalled that the estimated cost of the naval and air 
base at Singapore was given as £11,000,000 in 1923. 
The naval works were estimated at £7,700,000 when 
completed, and the contract was placed by the 
Admiralty in 1928. The Straits Settlements Govern- 
ment contributed to the costs of the undertaking 
and presented a site of 3000 acres. The central 
graving dock, which is 130ft. wide and 1000ft. long. 
was completed last year. Leading to it a quay 
2200ft. long has now been built. The base is regarded 
as part of the Imperial defence system for the Pacific, 
as it will enable the Fleet to operate east of Suez 
without being required to make the long journey to 
Malta when in need of repairs or overhaul. 


A New Zeppelin. 


THE new German Zeppelin “‘ Hindenburg ” made 
her first trial flight on Wednesday, March 4th, 
over Lake Constance and the neighbouring region. 
She was brought out of her shed shortly after 3 p.m. 
by a landing crew of 200 men. A light east wind was 
blowing at the time. On clearing the shed the water 
ballast was run out and the vessel quickly rose to 
800ft., where her engines were started. Dr. Eckner 
acted as pilot, while Captain Lehmann, former pilot 
of the ‘“‘ Graf Zeppelin ” and future pilot of the new 
airship, was on board. After a flight of just over three 
hours she landed. During the flight numerous tests 
of her steering and elevating gear were made and the 
new “ braking ”’ system was tried. The results were 
sufficiently satisfactory to allow the official Air 
Ministry trials to take place on the following day, 
Thursday, March 5th. On the second flight she took 
off in the morning and after further control tests, 
lasting an hour or two, a trip was made over Munich 
and back, and later over Augsburg. Further tests 
then took place over the lake. The airship then 
landed after having been in the air for 7} hours. The 
tests were all satisfactory.. It is announced that a 
joint flight by the new airship and the “ Graf 
Zeppelin ’’ will take place, probably at the end of the 
present month. Flights scheduled to take place 
shortly are a short trial flight for testing the airship 
during the next fortnight; the dual long-distance 
flight lasting two days some time between March 20th 
and 30th; March 30th or April Ist, maiden Trans- 
atlantic flight to South America, which will be the 
first flight with paying passengers; April 15th, 
second flight to South America; and May 6th, first 
flight to the United States. 


Naval Conference. 


On Thursday of last week, March 5th, a meeting 
of the Second Technical Sub-committee of the, Naval 
Conference took place. The report of the Drafting 
Sub-committee was received and adopted, subject to 
minor modifications, as part of the report which will 
be made later by the Second Sub-committee to the 
First Committee. The Second Technical Sub- 
committee was set up on January 3lst to consider 
qualitative limitations, but its meetings have been 
suspended since February 10th pending discussions 
between delegates on the limits to be adopted for 
capital ships. The report of the Drafting Sub- 
committee embodies the qualitative limits to be 
adopted for aircraft carriers, cruisers, and sub- 
marines. Discussion took place on the subject of the 
Franco-American compromise as to the limits to be 
adopted for capital ships, whereby guns are to be 
reduced to 14in., while the limit of displacement is to 
remain at 35,000 tons on the understanding that the 
subject will be re-examined in the next four years. 
The “gap” of no construction was also discussed. 
It is proposed to prohibit the construction of any 
vessel of tonnage between the high limit fixed for 
cruisers and some substantially higher figure, such 
as 20,000 tons, which would thus become the low 
limit for capital ships. Without some such provision 
the qualitative limits already agreed upon for cruisers 
would be ineffective, since in the absence of quan- 
titative limits there would be nothing to prevent any 
Power building cruisers of tonnage exceeding the 
agreed limits by the simple expedient of calling them 
capital ships. 
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Recent Practice in Hydro-Electric 
Power Development.’ 


By B. HELLSTROM, M. Inst. C.E. 


No. 


Ut 


(Continued from page 250, March 6th.) 


CONCRETE DAMS. 


(eS fundamental principles in the design of 
/ conerete dams are most easily dealt with in con- 
nection with straight gravity dams. The loads to 
which a dam may be subjected are (a) water pressure, 
(6) uplift pressure, (c) weight of masonry, (d) other 
loads, including impacts, vibration due to the water 
flowing over the dam, pressure of wind, ice, silt, &c. 
The uplift pressure is, of course, water pressure, but 
has been listed as a separate item to stress its 
importance. 

The dimensions of the gravity dam are generally 
arrived at by three different kinds of calculation, 
which may be classed as follows :—(a) The middle 
third theory, (6) the sliding factor, and (c) stresses in 
the masonry and the foundation. 

According to the middle third theory, the dimen- 
sions of the dam must be such that the resultant of 
the forces acting upon it must under all conditions 
fall within the middle third of the dam. This merely 
indicates absence of tension in the body of the masonry 





given of the Laggan, Chenderoh, Krangede, and 
Boulder dams. 


A, 


A controversial question in connection with the 
design of gravity dams is the uplift pressure. It 
is no exaggeration to say that many failures of such 
dams are due to the fact that no account was taken 
of uplift pressure. In my opinion, it is a crime not to 
pay due attention to uplift pressure, even if the 
foundation of the dam is first-class hard rock without 
visible fissures, and even if grouting has been carried 
out. 

The measures generally taken to reduce the uplift 
pressure are as follows :—-Providing the dam with a 
cut-off trench filled with conerete near the upstream 
face of the dam, placing drains along the downstream 
side of this trench and along the foundation where 
fissures exist, and providing drainage in the dam 
itself, either in the form of vertical drain pipes near 
the upstream face at a comparatively short distance 
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Distance from Upstream Face of Dam in per Cent of Base 
Fic. 33—Observed and A 


near the upstream face with full load and near the 
downstream face with no applied load. The so-called 
levy requirement ”’ stipulates that the compression 
stress at any point of the upstream surface of the dam 
with no load applied must at least be as great as the 
water pressure at that point. This is the same as the 
middle third theory when 100 per cent. uplift pressure 
is assumed at the upstream surface. 

The sliding factor is generally taken as the ratio 
between the horizontal component and the vertical 
component of the loads. If this ratio, t.e., the tangent 
of the angle between the resultant of the forces and 
the vertical, is less than a certain value, a satisfactory 
safety factor against sliding is considered to have 
been attained. In order to ensure good security 
against sliding, it is often desirable to make the 
foundation with a slight upward gradient towards 
the downstream face of the dam. In such cases the 
above-mentioned angle is reckoned, not between the 
resultant and the vertical line, but between the 
former and a line drawn at right angles to the’ surface 
of the foundation. If there are more or less dangerous 
faults in the rock, the slope of these must, of course, 
also be considered. 

Stresses in @ gravity dam of small or moderate 
height are generally small. In high dams, however, 
it is necessary to take them into account, as they may 
then be of determining importance. This question 
will be referred to later on in connection with the 
Boulder Dam. 

The questions to be dealt with in this lecture are 
uplift pressure on dams, deterioration of concrete, 
deformation of dams, heat generated by cement 
whilst setting and hardening, and temperature varia- 
tions due to the atmosphere ; finally, accounts will be 


Width 
ssumed Uplift Pressures. 


from each other, or arranging for large drainage 
galleries through the whole body of the dam. 


Measurements of uplift pressure at existing dams 
have shown conclusively that, so far as foundation 


level is concerned, uplift forces do exist, even in cases 
where the foundation rock has been grouted and 
drainage has been provided for. 
the maximum uplift pressures observed at the founda- 
tion levels of some existing masonry dams con- 
structed on rock foundations in America and Ger- 
many. 
percentages of the total height, the total head being 
the height of the upstream water surface above the 
downstream water surface or above the base of the 
dam, where the base is above tail water. 
tions of measurements with respect to the upstream 
edge of the base are shown as percentages of the total 
base width. The lines ABCD represent assump- 
tions of full uplift, two-thirds, one-half, and one-third 
uplift respectively at the upstream face. Line E, 
which has a break at a distance of about 9 per cent. 
of the base width from the upstream face, represents 
assumptions for uplift pressure for the dam at 
Owyhee, U.S.A., where a large drainage gallery runs 
along the dam at this distance from the upstream face. 


Fig. 33 summarises 


Uplift pressure intensities are shown as 


The loca- 


The uplift force with which the designer of dams is 


principally concerned is a product of pressure and 
area. It is often argued that the latter factor is of 
greater importance than the former, but the deter- 
mination of the area over which uplift pressure is 
exerted is far more difficult than the measurement of 
the pressure itself. 
tion has been obtained regarding the proportion of 
the total horizontal base area on which the measured 
uplift pressures act. 


So far no satisfactory informa- 


All that is known is that they 








* Lectures delivered at the University of London on Novem- 
ber 6th, 8th, 11th, and 14th, 1935. 


Tue Encnveer, August 11th, 1933 


11, Houk, “‘ Technical Design of High Masonry Dams,” 








cannot act on more than the full area, but nothing is 
known of the effective area at the base of the dam 
where conerete comes into contact with rock. 
Certain American engineers have argued that the 
intensity of loading must have a great influence on 
the potential uplift area and have expressed the 
opinion that this area may be less than the full area.* 
Further, they consider that heavy compression at 
contact faces must greatly hinder, or even stop, all 
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Fic. 34-——-The Sliding Factor at Different Tail Water Levels. 
Fic. 35-—The Base Width at Different Tail Water Levels 
According to the Middle Third Theory. 
percolation, except through pore areas. On the 


assumption that the dam is founded on good rock, it 
has been suggested that the area on which uplift pres- 
sure acts should be taken as 40 per cent., when the 
compressive stresses in the concrete at the upstream 
surface equal 40 per cent. of the water pressure, the 
area being reduced to 25 per cent. (about twice the 
pore area estimated at about 12 per cent. in any 
good concrete) of the total area, when the loading of 
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Fic. 36—Apparatus for Dissolution Measurements. 


the concrete at the upstream surface is equal to full 
water pressure. In my opinion, the basis on which 
the suggested reduction of the effective uplift pressure 
area is calculated has not yet been proved conclu- 
sively, and I myself would hesitate to apply such 
calculations. 

Other American engineers calculate with 100 per 





2D. C. Henny, “Stability of Straight Concrete, Gravity 
Dams,” Paper 1881, “ Proceedings ” of the American Scciety 
of Civil Engineers, October, 1934. 
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cent. uplift intensity at the upstream face, reducing 
it to 50 per cent. at the drainage gallery, if any, near 
the upstream face, and taking it as varying by a 
straight line to zero or tail water pressure at the down- 
stream face, assuming the uplift pressure as acting on 
the full area at all points.? This is, in my opinion, 
a far better mode of calculation than the other method 
referred to. 

Terzaghi has made cértain interesting experiments 
to determine the uplift pressure. These experiments 
and investigations have shown that the effective area 
on which uplift may act in concrete is practically 
100 per cent. Terzaghi’s investigations are well 
worth studying by everybody interested in this 









subject. 
Horizontal construction joints in a dam are 
ss oj pee Rep Ey 
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Fic. 37 


Apparatus for Dissolution Measurements. 


always vulnerable points. Moreover, there is never 
any guarantee that some more or less horizontal 
layers in the concrete between such joints may not 
occasionally be of inferior quality and more or less 
porous. Water may get into such layers directly, or 
through vertical cracks, which are often found in 
dams near the foundation. 
also horizontal cracks may occur, and that, as will 
be referred to later, deterioration of the concrete 
particularly near the upstream face is possible, 
there seems to be no reason why, if all these circum- 
stances are taken into account, safe assumptions 
should not be made for the design of all dams and 
especially for such important dams where large quan- 
tities of water, if suddenly released, would cause 
appreciable damage. In Sweden for the last three 
decades or so, gravity dams have been designed to 
withstand uplift pressure varying in a straight line 
from 100 per cent. water pressure at the upstream 
face to 100 per cent. tail water pressure at the down- 
stream face, acting upon 100 per cent. of the base 
area. The additional quantity of concrete required 
to make the dam able to withstand such uplift pres- 
sure calculated over the whole area is not consider- 
able, and the extra margin of safety from failure that 
may thereby be attained is to be recommended. 
When, for instance during a big flood, a dam is 
subjected to water pressure on the downstream side, 
particular account must be taken of this when cal- 
culating the sliding factor. If we consider a gravity 
dam of theoretically triangular cross section, it is 
easy to show that the sliding factor attains its maxi- 
mum value at a certain height of the tail water level. 
A curve illustrating this is shown in Fig. 34. It is 
based upon uplift pressure at the upstream face 
corresponding to the water level above the dam, 
and at the downstream face to the tail water level 
below the dam, which has the base width required 
by the middle third theory. The effective area of 
uplift is taken as 100 per cent. of the base area. 
The specific gravity of the concrete is taken as 2-3, 
corresponding to 143lb. per cubic foot of concrete. 
The sliding factor attains its maximum value at a 
tail water level above foundation of 0-20 of the 
height of the upstream water level above foundation. 
According to the middle third theory, as shown in 
Fig. 35, the base width will attain its maximum value 
at a tail water level above foundation of 0-25 of the 
height of the upstream water level. The difference 
in base width under that condition and when there is 
no tail water, is, however, very small. | 
It is generally considered that in the case of good 





*L E. Houk,: “‘ Uplift Pressure in Masonry Dams,” Civil 
Engineering, New York, September, 1932. 

‘ Karl v. Terzaghi, “Die wirksame Flachen 
Betons, Zeitschrift des Osterr,” Ingenieur-w 
Vereines, Nr. 1-2, 1934. 


rositat des 
Architekten- 
Karl v. Terzaghi, ‘‘ Beanspruchung 


von Gewichtstaumauern durch das strémende Sickerwasser,” 
Die Bautechnik, Nr. 29,1934. Karl v. Terzaghi, “‘ Zur Statischen 


As it has been found that | 


rock foundation the sliding factor should not exceed 
0°65-0-:75 to obtain satisfactory safety against 
sliding. If these figures are adhered to, it will be 
seen from Fig. 34 that the base width must be greater 
than that calculated according to the middle third 
theory, if the angle is taken between the resultant 
and the vertical line. For this reason, as stated 
above, the foundation should, whenever possible, be 
given an upward slope towards the downstream face 
of the dam. Then the sliding factor can be based on 
the angle between the resultant and a line at right 
angles to the slope of the foundation. To carry out 
rock excavation to provide for such slope and steps 
in the rock is, of course, more expensive than ordinary 
excavation. This extra cost is fully justified, and 
has to be provided for in the schedule of prices. 

When computing the maximum water pressure 
that may be attained, it is not sufficient to have the 
calculation only on the highest water level corre- 
sponding to the maximum flood to be expected, but 
due attention must also be paid to other factors. For 
instance, a strong wind blowing towards the dam 
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may raise the water level at the dam; the water 
level may rise owing to a complete short circuit of 
one or all of the alternators, and this may raise the 
water level to such an extent that the water that has 
been passing through the turbines will be discharged 
through the gates, which may very probably not be 
opened at the identical moment when the short 
circuit takes place; some of the gates may be out 
of action when a flood occurs, &c. 

Preventive measures to guard against uplift pres- 
sure have already been referred to. But, owing to 
possible future neglect or the difficulties of keeping 
drains clean, no dependence should be placed on them 
| for safety. If the concrete is not absolutely water- 
tight, drains have the effect of making the concrete 
still less water-tight by steepening the gradient of 
the pressure in the concrete near the upstream face ; 
whereby still more water will percolate through the 
concrete, which, in turn, will be affected by the 
action of water on the cement. The bitter experience 
gained in certain countries has resulted in the total 
exclusion of drains in many dams, and the trend of 
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FIG. 39—Dissolution Curves for Cement Mortar Shaken 
with Soft and-Hard Water. 


recent development seems to be to use types of dams 

other than that of the solid gravity type, so that the 

effect of uplift pressure may be reduced to a minimum. 

oo refer later on in this lecture to such types of 
ams. 


B.—DETERIORATION OF CONCRETE. 


During the last decade or so experience has shown. 
that, apart from the action of frost and temperature 
variations, concrete subjected to unilateral water 
pressure is liable to deterioration due to the action of 
percolating water. This deterioration refers to 
concrete structures which are not water-tight, and 
the main cause of the damage is that the percolating 
moisture or water carries away the lime in the cement 
mortar, i.e., the calcium hydroxide formed by the 
hydration of the cement. 

Apart from the possibility of inventing and using 
a brand of cement which will be less affected by water 
than the ordinary Portland cement, there appears 

to be only one remedy against the evil of deteriora- 

tion, and that is to make the structure water-tight. 

Experience has, however, shown that even taking the 





im der Gewichtstaumauern,” Die Bautechnik, Nr. 48, 





most careful precautions it is, except in a very few 








cases, impossible to make a dam completely water- 
tight. 

The decomposition of the concrete, starting with a 
slight dissolution of the lime, and ending in the eom- 
plete disintegration of the cement and concrete, -can 
be divided into two stages. 

The first stage of the decomposition of the concrete 
is that water finds its way through porosities and 
eracks in the concrete, dissolves the calcium hydroxide 
and carries it out to the surface. Here it combines 
with the carbon dioxide in the air, thereby becoming 
visible as a white efflorescence of calcium carbonate 
on the concrete surface. After some time, which 
depends on the porosity of the concrete, the total 
amount of hydroxide in the concrete is lost. 

What may be called the second stage of deteriora- 
tion consists in the continued decomposition of the 
hydrated lime compounds and of the clinker grains 
remaining after the hardening of the eoncrete. By 
this process new quantities of calcium hydroxide are 
generated, which, in turn, are earried out of the 
structure by the percolating water. The dissolving 
of the free calcium hydroxide and the decomposition 
of the silicates and other lime-bearing compounds 
go on simultaneously, but as the rate of the former 
process is far more rapid than the latter, the concrete 
will soon be deprived of its total amount of free calcium 
hydroxide. The decomposition of the lime-bearing 
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Fic. 40—Adiabatic Calorimeter. 


compounds, on the other hand, may continue rather 
slowly until.a complete breakdown of the cement 
has taken place. 

To understand the process of the deterioration, it 
is desirable to study the effect of water on concrete 
in the laboratory. This can be done, for imstance, 
by pulverising a hardened mixture of cement and 
water (hydrated cement) or cement mortar, and 
shaking it with water. The loss of weight of the 
sample and an analysis of the material dissolved in 
the water will throw some light on the problem. 

A method used in Sweden for this purpose is illus- 
trated in Fig. 36. The hydrated cement is pul- 
verised (to grains varying in size between 1/200in. 
and 1/450in.), and 1 gramme of the powder is placed 
in a crucible together with 20 cubic centimetres of 
distilled water free from earbon dioxide. It is then 
shaken sideways for five minutes and afterwards 
the water is drawn off through a glass filter. The 
powder, all of which remains on the filter, is then 
again mixed with 20 cubic centimetres of fresh water 
and shaken again for five minutes, and so on. A 
view of the apparatus is shown in Fig. 37. By 
analysing the water after the shaking processes, it 
is possible to determine the amount of material 
successively dissolved in the water. The result of 
this investigation using ordinary Portland cement 
is shown in Fig. 38, and can be summarised as follows : 
—About 12 to 15 per cent. of hydrated Portland 
cement, hardened during seven days or more, con- 
sists of calcium oxide, CaO, contained in the free 
lime, Ca(OH),, which can rapidly be dissolved in 
water and carried away. This corresponds to the 
first stage of deterioration. The rest of the lime is 
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contained in chemical compounds, the solubility of 
which is represented in the top part of the curve 
in Fig. 38, representing the second stage of deteriora- 
tion. 

The experiments referred to so far were carried out 
with distilled water practically free from carbon 
dioxide. The effect in practice, of course, depends 
upon the chemical composition of the river water. 
If the water is hard, the result is quite different. At 
the beginning of the process lime is carried away by 
the percolating water, as described above ; but later 
on no dissolution of lime takes place, and the forma- 
tion of an additional amount of lime in the concrete 
may even occur. This is represented by the lower 
curve in Fig. 39, representing the conditions when 
hard water of a total hardness of 26 mg. per litre of 
calcium carbonate was used for cement mortar tests. 

From this it will be evident that neutral or acid 
water will have, when percolating through concrete, 
a very serious deteriorating effect, whilst hard water 
may not be dangerous. 

The effect on Surkhi is shown in the lower diagram. 

It would be highly desirable to find a cement which 





As concrete, practically speaking, has a low resist- 
ance to tensile stress, such stresses result in ruptures 
and cracks. For this reason, straight gravity dams 
are divided into monoliths by permanent expansion 
and contraction joints. Such joints are often placed 
at a distance of 30ft. to 50ft. 

There are very few dams built which do not show 
cracks, even if permanent joints have been provided. 
Cracks often occur at the rock foundation. This is 
due, to shrinkage caused by changes in moisture 
content and temperature and shrinkage caused by 
the chemical processes during setting and hardening 
of the concrete. In several cases, where joints have 
been arranged from the crest downwards to a certain 
distance from the foundation level, the concrete has 
cracked in the direction of the joints right down to 
foundation level. 

With the exception of the second heightening, no 
special measures were taken at the Assuan Dam to 
counteract the influence of temperature variations, 
and not even the newly constructed Nag Hamadi 
barrage in Egypt has been provided with permanent 








expansion and contraction joints. As might have 
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is more resistant to the action of water if and when it 
percolates through concrete. 


C.—-DEFORMATION OF DAMS. 


An important question in connection with dam 
design is the change in dimensions of the concrete. 
The reasons for this may conveniently be divided 
under the following headings :— 

(1) The load : 

(a) Water pressure (including uplift). 

(6) Weight of the masonry. 

(ec) Other loads, including ice, silt, and wind 
pressure, impacts, vibration due to 
water flowing over the dam, &c. 

(2) Swelling and shrinkage. 

(3) Temperature variations : 

(a) Due to generation and dissipation of heat 
developed by the cement during 
setting and hardening. 

(6) In the atmosphere. 

(c) In the water in contact with the dam. 

(4) Changes in the concrete : 

(a) Changes in elastic properties. 

(b) Changes in specific gravity due to varia- 
tion of moisture content. 

(5) Creep or plastic flow in the concrete. 

(6) Local fatigue, relief of stresses by cracks or 
other irregularities in the masonry, &c. 

(7) Movement of and changes in foundations, in- 
cluding earth shocks. 

Elastic or reversible deformation may be due to 
1 (a) and (c), 2, 3 (6) and (c), 4 (6) and 7, whilst 
permanent deformation may be caused by 1 (bd), 
3 (a). 4 (a), 5, 6, and 7. 

In general, permanent deformation is divided into 
two kinds :—(a) Hysteresis, which is independent of 
time, and (6) time effect, the rate of which decreases 
with time. 

For material which has a definite limit of propor- 
tionality, such as steel, the permanent deformation 
sets in only after the stresses have exceeded this 
value, whilst for material, such as cast iron and con- 
crete, the permanent deformation can attain notice- 
able values at comparatively low stresses. For a 
material with a composite structure, the time effect 
is often quite considerable. On account of the 
marked time effect, however, it is difficult to dis- 
tinguish in concrete between elastic and permanent 
deformation. 

Observations have been made, especially in Switzer- 
land, on the movements of a number of concrete 
dams of varying design. The measurements were 
carried out by triangulation and showed a surprisingly 
high degree of accuracy. The horizontal deflection 
did not as a rule exceed lin., but all the dams investi- 
gated showed a considerable amount of permanent 
defiection, i.e., there was a downstream movement 
which increased with time. With one or two excep- 
tions, the foundation did not move. 





Temperature Variation in the Tongland Dam. 





be made by any laboratory.’ The calorimeter con- 
sists of a box of cork in which the concrete sample is 
placed. By a special device the air round the sample 
is kept at the same temperature as that of the con- 
crete sample, The temperature rise is recorded, and 
an estimate can easily be made of the heat of hydra- 
tion of the cement. 

Attempts have been made to correlate the data 
obtained from concrete samples cured adiabatically 
in a laboratory with those obtained from direct obser- 
vations of the temperature in large dams under con- 
struction. Fig. 41 shows this comparison for the 
Tongland Dam of the Galloway power scheme, Scot- 
land. As will be seen, the temperature in the con- 
trolled test specimen showed a continuous rise, whilst 
the temperature in the dam reached a maximum about 
five days after the concrete in Block B had been 
placed. Another maximum temperature was observed 
four days after the next lift of concrete was placed 
(Block C) on top of the concrete in which the thermo- 
meter was embedded.® 

The dissipation of heat in a dam is generally very 
slow, and as regards the cooling down of concrete the 
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been expected, a survey of these dams has revealed 
@ great number of cracks. Cracks are also evident 
in the Zifta barrage in Lower Egypt, although the 
temperature variations there are somewhat less than 
at the other two dams mentioned. Experience has 
shown that if there is to be any hope of avoiding 
cracks, these figures are excessive, and that a maxi- 
mum distance of 20ft. to 25ft. must be adhered to. 


D.—HEAtT GENERATED BY THE CEMENT DURING 
SETTING AND HARDENING. 

In very large masses of concrete, such as dams, the 
heat of hydration generated during the setting and 
hardening of the cement is transmitted to the atmo- 
sphere at a very slow rate, and in the heart of a dam 
concrete is cured under almost adiabatic condition, 
i.e., the temperature reached is almost the same as 
if no loss of heat had taken place. The result is that 
very high temperatures may be reached, and @ maxi- 
mum temperature rise of up to 75 deg. Fah. has been 
observed. The desirability of obtaining a special 
cement for dams and other mass concrete structures 
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is considered so great that the International Commis- 
sion on Large Dams of the World Power Conference 
recently formed an International Committee for 
Special Cements to investigate questions in connec- 
tion therewith. In Great Britain a sub-committee 
has recently been appointed for this purpose, and one 
of its first considerations was to assist in finding a 
suitable, inexpensive method of testing the behaviour 
of different cements in respect of special properties of 
importance for dams, inter alia, the heat evolution of 
cement and the action on cement of water percolation 
through the concrete. For this British Committee 


the Building Research Station has now designed a 





simple testing apparatus, shown in Fig. 40, which can 
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Variations During the Hottest and Coldest Periods on Record. 


following striking figures may be quoted. Assuming 
that the temperature of the atmosphere is constant 
and that at a certain moment a concrete block is a 
certain number of degrees above the surrounding 
temperature, the time required for the block to cool 
down, so that the temperature differences between 
the inside of the block and the surrounding atmo- 
sphere would be one-fifth of the original differences, 
would be :— ' 


Thickness of 
concrete Time. 
in feet. 
’ 5 days 
16 4 months 
35 1 year 4 months 


65 5 years 5 months 


TEMPERATURE VARIATIONS DUE TO THE 


ATMOSPHERE. 


EK. 


As regards temperature variations in the concrete 
caused by variations of temperature in the atmosphere, 
theories and methods of calculating the transmission 
of heat are well known. For estimating purposes, 
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Fic. 43——Estimated Temperature Variations and Actual Records of Extreme Temperatures in River Water in Sweden. 


it has often been suggested that the temperature 
variations in the atmosphere should be represented 
by two superimposed sine ur cosine curves, one with 
a period of a year and the other with a period of a 
day. Considerably more accurate results can, how- 
ever, be obtained without more work by using three 
superimposed periodic functions. The function of the 
annual period would then be determined by the 
maximum and minimum monthly average tem- 





5N. Davey, “A Simple Form of Adiabatic Calorimeter,” 
Structural Engineer, July, 1935. 

6N. Davey, “Correlation between Laboratory Tests and 
Observed Temperatures in Large Dams,” Building Research, 
Technical Paper No. 18, London, 19365. 
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peratures for summer and winter respectively. On 
this would be superimposed a function with a period 
of several days, and, finally, -on this aggregate curve, 
the third function with a period of one day would be 
superimposed. This principle is shown in the diagram 
in Fig. 42. For instance, to obtain results which best 
conform with existing records of extremely cold 
periods in Sweden, such as in the winters of 1867, 
1875, 1892, and 1893, and extremely warm periods, 
as in the summers of 1868 and 1901, the second 


function for the S~edish climate would have a period 
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Fig. 44-—Hatreme Temperature Variation in a Concrete Slab 


Due to Variation of Temperature in Atmosphere. 


of about fifteen days for the winter months and about 
twenty-four days for the summer months. For the 
north of Sweden the daily period in winter has to be 
replaced by a function with a period of about four 
days, the reason being that the sun there never rises 
above the horizon in the darkest winter months. 
The object of the calculations is to obtain a series of 
three periodic functions, which, superimposed upon 
one another, will give temperature variations which 


hottest periods ever likely to be experienced. It may 
be claimed that from this point of view, the mathe- 
matical curves and the actual records agree quite 
well. For the temperature of tiver water, it is suffi- 
cient to have only one periodic function with a period 
of a year, as shown in Fig. 43, 
In Fig. 44 the extreme temperature variation of a 
concrete slab with a thickness of about 13ft. is 
compared with the estimated temperature variation 
according to the three periodic functions for Orebro, 
in Sweden. It should be noted that there is a tempera- 
ture drop at the surface of the concrete, so that the 
maximum temperature of the concrete surface will 
never reach the maximum temperature of the 
atmosphere. 
By superimposing the temperature gradient due to 
the transmission of the heat of hydration on that of 
the temperature variation due to the atmosphere, 
the final temperature gradient can be obtained. 
The existence of the high temperature difference 
between the heart of the dam and the surface results 
in the development of high tensile stresses near the 
surface. It is therefore essential that the greatest 
possible difference in temperature should be esti- 
mated and the stresses computed so as to avoid 
cracks. The method of pouring concrete in lifts and 
moving the shuttering from lift to lift is unsuitable, 
if the difference of temperature between the surface 
and the interior of the concrete is to be kept as small 
as possible. It would be far better if the shuttering 
could be left in position for several months after the 
concrete has been poured, although the shuttering in 
a slight degree reduces the rate of the dissipation of 
heat. This is, however, negligible in comparison 
with the reduction of the difference in temperature 
between the surface and the heart of the concrete 
which is obtained if the shuttering is left in position 
for some time. The extra cost of this arrangement is, 
in my opinion, fully justified. 
(T'o be continued.) 











Regulations for Compressed Air Working. 


ORE than twenty-eight years have passed since 
we referred in these columns to the Admiralty 
Report on Deep Diving, issued in 1907, and described 
the method of stage decompression proposed by Dr. 
J. 8. Haldane which soon afterwards was adopted 
generally and has since continued in successful use 
by divers in all parts of the world. This method has, 
however, only partially been employed on civil engi- 
neering work, such as tunnelling and shaft sinking 
under compressed air, and requires modification 
before it can generally be applied for this class of 
work. The ‘‘ Committee on Regulations for Work 
Carried Out under Compressed Air,”’ appointed by the 
Council of the Institution of Civil Engineers in April, 
1935, has now issued its report,* a document which 
should be studied by all engineers and contractors 
responsible for compressed air working, and which no 
doubt will be adopted in this country as embodying 
a standard of practice for such work, just as the 
Admiralty Report of 1907 has standardised the 
safety precautions to be observed in diving at great 
depths. 

The Committee, under the chairmanship of Mr. 
David Anderson, comprised Sir George Humphreys 
and Sir Harley H. Dalrymple-Hay, representing the 
Institution; three members nominated by the 
Federation of Civil Engineering Contractors, namely, 
Mr. E. 8. S. Boyle, Sir Henry Japp, and Mr. C. M. 
Norrie; and three experts in problems arising out 
of the physiological effects of compressed air, namely, 
Captain G. C. C. Damant, R.N. (ret.), Sir Robert H. 
Davis, and Professor J. 8. Haldane, F.R.S. The 
report is signed by all of the above, with the exception 
of Sir Harley Dalrymple-Hay, who resigned from the 
Committee before the completion of its work. The 
composition of this exceptionally strong Committee 
must add to the weight and authority of its report 
and the recommendations contained in it. Dr. 
Haldane is a scientist of international reputation 
in the study of the physiological effects of com- 
pressed air; Captain Damant, as Lieut. Damant, 
R.N., directed the practical diving experiments which 
formed an important basis of the Admiralty report, 
and himself descended in ordinary diving dress to a 
depth of 210ft. He was afterwards for many years 
Naval Inspector of Diving. The work of Sir Robert 
Davis is known the world over. 

The terms of reference to the Committee were: 
“To study the regulations that have already been 
issued by various bodies; to confer on questions 
such as hours of labour, times of decompression, &c.; 
and to draw up regulations for the guidance of engi- 
neers and contractors.” It is perhaps hardly neces- 
sary at this date to remind our readers that the 
symptoms of caisson disease are due to the blood 


* The Report is published by William Clowes and Sons, Ltd., 





and tissues becoming supersaturated with nitrogen 
through exposure to the high air pressure, the gas 
effervescing and forming bubbles when the pressure 
is reduced, thus causing the circulation to be partially 
arrested in one or other portions of the body. The 
investigations carried out by the French physiologist, 
Paul Bert, nearly sixty years ago laid the foundations 
for modern physiological research in compressed air 
sickness, which in this country owes so much to the 
work of Dr. Haldane and Sir Leonard Hill. The 
symptoms of compressed air sickness are, generally 
speaking, of two kinds. In by far the most numerous 
cases which occur amongst men who have been 
exposed for two hours or more, the symptoms chiefly 
consist of pains in the limbs, often very intense and 
known as “bends.” Besides these cases, there 
may be among the same men a small minority of 
graver cases which, unless promptly treated by re- 
compression, result in loss of consciousness, paralysis 
which may be permanent, or death. The basis of 
the method of stage decompression is the fact, verified 
for gauge pressures up to 90 Ib. per square inch, that 
no bubbles are formed, and consequently no symptoms 
are produced unless the absolute pressure is reduced 
to less than one-half. By taking advantage of this 
fact, the time required for safe decompression is 
much reduced. Workers in tunnels and caissons are 
now always decompressed sufficiently slowly to make 
serious cases rare. 

The Committee points out that practical experience 
in tunnelling work “has shown that the times of 
decompression which can safely be applied after 
long exposure to pressures up to about 35lIb. per 
square inch are definitely less than those given in the 


are on the safe side both with regard to absolute 
values as well as to the duration of the coldest and 


is available, but in civil engineering work a reduction 
of the working period is, in the Committee’s opinion, 
the wrong way to effect safety. In other words, the 
working period should be as long as other considera- 
tions permit, provided the necessary time of decom- 
pression to ensure safety is given. ‘‘ Safety has 
hitherto usually been obtained by reducing working 
periods to a point at which a certain limited time of 
decompression is required, and, in the case of high 
pressure, by having two working periods separated 
by an interval of three or four hours.” Actually, it 
is safer and more economical to employ one long 
working period per shift, and to meet the increased 
risk due to increase of pressure by augmenting as 
far as necessary the time of decompression. In short, 
compressed air sickness among tunnel and caisson 
workers should be prevented by means quite different 
from those used in diving work. 

Included in the report is a table for fixing the times 
of working periods for varying air pressure in the 
case of one working period per shift, as recommended 
by the Committee. The Committee recognises, 
however, that some employers and employees may 
prefer to continue the practice of two working periods 
per shift under high pressures, and consequently 
recommended periods of working and intervals con- 
forming to the present general practice in this 
country are set out in a second table. A third table 
contains full details of the decompression times 
recommended for varying periods of exposure in 
compressed air and for various gauge pressures up to 
50 Ib. per square inch, using the method of stage- 
decompression. Several valuable recommendations 
of general application are included in the report ; 
for instance, it is pointed out that when the recom- 
mended procedure involving one long working period 
per shift is employed, it is essential that man-locks 
should be comfortable, well ventilated, and suitably 
heated. In such circumstances part of the decom- 
pression time may be occupied in taking a meal. 
The advantage in tunnel building of having, when 
practicable, a second bulkhead with air locks is 
stressed. Men may then be decompressed rapidly 
from the working pressure to a pressure between the 
bulkheads which should be maintained at half the 
absolute pressure. The exercise taken by the men 
walking through the intermediate chamber helps to 
de-aerate their bodies, and the time spent between 
the bulkheads may be deducted from the final 
decompression time. In the case of caissons and 
small tunnels, where the occupation of the man-locks 
for more than a short time is impracticable, an alter- 
native sequence of decompression is recommended : 
It would be advisable to decompress the men 
in two minutes to half the absolute pressure, main- 
taining this pressure for ten minutes ; then reducing 
to atmosphere quickly. The men immediately on 
coming out should enter a recompression chamber 
nearby, the pressure in which should at once be 
raised to the working pressure for two minutes. 
Thereafter, stage-decompression should be carried 
out with a deduction of the ten minutes previously 
spent in the man-lock. This is a recognised method 
of procedure in diving rations.”” The Committee 
ends this part of its report with the following words : 
“ There seems no reason to doulgt that work in tunnels 
or caissons could be carried out safely and with 
reasonable economy at pressures higher than 50 Ib. 
per square inch; but the Committee do not propose 
to deal with these higher pressures in this report. It 
seems now evident that the very serious dangers which 
were associated with early civil engineering work at 
pressures up to over 60 lb. were due to insufficient 
precautions being taken in decompressing.” 

The report concludes with four pages of regulations 
and the tables to which reference has already been 
made. In these regulations clear definitions are laid 
down of the meaning of such terms as working period 
and interval, limitations of working time are pre- 
scribed, minimum requirements for compressor plant 
and supply of compressed air are set out, and regula- 
tions for the equipment and operation of man-locks 
are laid down. The regulations dealing with medical 
inspection, recompression chambers, liaison of local 
hospitals and the medical officer in charge, and 
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Admiralty diving tables.” Practical experience | 


dressing rooms, are all clear and explicit. 
The most important practical result of the Com- 


indicates, on the other hand, “that the Admiralty 
i i i t - 
ten of depron for pero of exposure | retroner forthe exsemnn of th. working ered 
are too short for caisson or tunnel work, except where | and its limitation to one period per —_ — = al 
very prompt and frequent use of the recompression | 0S provide that no man shall employed for 
chamber is possible. This has been clearly demon- more than one shift in any twenty-four hours. For 
strated in the work carried out under the direction %9uge Pressures up to 25 Ib. = — — one 
of Mr. T. McKenzie during the raising of the warships | working period not exceeding eig “ppt: = . ra 
sunk at Scapa Flow under pressures of over 50 Ib. | half-hour meal time, is recommended, and 1 Pm 
per square inch.” The Committee has reached the | sures between 25 Ib. and 40 Ib. per — = 
conclusion that in the case of a tunneller or caisson | Period is six hours, including half-hour ae —s 
worker, it may safely be assumed that the liability | ™°" being kept for forty minutes after « eg a 
to symptoms of sickness would increase only slightly >efore leaving the oe aa working eile . 
after four hours’ work in compressed air. The reasons | 88uge Pressures of 7 “ bon Aetia 90s ar. ange a 
upon which this important expression of opinion. is | fUr hours, with meal during decompression, te 
based are set out in the report, in which it is pointed |cautionary detention after decompression being 
out that “ by taking advantage of this fact, the work- | extended oe hour. ; ; 

ing period in tunnels or in caissons can be extended| The considered opinion of the Committee, which we 
with safety much beyond that which has hitherto have quoted, as to the practicability of safe and 
been customary, provided adequate time is given for | economic working at pressures higher than 50 Ib. 
decompression.” In deep diving work the method | per square inch is of great importance, and, we think, 


mittee’s work is undoubtedly the strongly expressed 
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Committee, and that at a later date definite and 
detailed recommendations for safeguarding workers 
in compressed air at higher pressures than 50 lb. per 
square inch may be made available for general use. 
The danger to health attending all work carried on in 
air under exceptionally high pressure chiefly lies in 
the disregard of regulations and safety provisions. 
The oceasional evasion by workers of the necessary 
precautionary measures, often tedious and vexatious 
to those for whose safety they are devised, in spite of 
the vigilance of engineers, contractors, and medical 
officers, seems to be inseparable from such work. At 
moderate pressures lapses of this nature are relatively 
of less importance, but at pressures approaching 50 Ib. 
per square inch and at the still greater pressures 
which the Committee considers to be practicable 
and safe, there must be serious risk to health 
and even life if there should be any material depar- 





ture from the spirit and letter of the regulations. 

It is comparatively easy to control and regulate 
procedure in cases where a small number of carefully 
selected and experienced workers are engaged under 
high air-pressure in sinking a single shaft, but when it 
is necessary to employ the large numbers of men 
required for continuous working on such an under- 
taking as the proposed Purfleet Tunnel it becomes 
difficult to maintain a high average of physical 
fitness that is demanded and to prevent occasional 
evasion of safeguarding regulations. Considera- 
tions such as these have, no doubt, induced those 
responsible, notwithstanding the wider latitude 
justified by the conclusions of the committee, 
to limit the maximum depth to be reached 
in the Purfleet tunnel so that the maximum air- 
pressure it will be necessary to employ will be nearer 
40 lb. than 50 lb. per square inch. 








Railcars. 


>—————~. 


\N Tuesday, March 8rd, a joint meeting of eagi- 
neering societies and institutions was held, under 
the organisation of the Institution of Automobile 
Engineers, in the Hall of the Royal Geographical 
Society, Kensington. Mr. A. J. Hancock, President of 
the Institution of Automobile Engineers, invited 
Sir Arnold Wilson to take the chair. A symposium 
of four papers on railcars was presented, entitled, 
respectively, “‘ Compression-ignition Engines for Rail 
Traction,” by Mr. H. D. Bush; “‘ Mechanical Trans- 
mission for Compression-ignition-engined Railears,”” 
by Major W. G. Wilson; ‘“ Railears: Chassis and 
Bodywork,” by Mr. C. J. Hyde-Trutch, and “ Rail- 
ears: Their Effect on Public Transport and Railway 
Operation,” by Mr. J. 8. Tritton. An abstract of 
the last-mentioned paper appeared en page 257 of 
last week’s issue. 

Mr. Bush points out that external forces and 
vibrations are transmitted to a compression-ignition 
engine in rail traction service. Extensive con- 
sideration of these forees is necessary in the design 
as compared with the stationary engine. A complete 
study of their effect involves a series of intricate 
calculations and necessitates taking into account 
the natural frequency of the car and treating the 
unbalanced forces of each cylinder as acting separately 
on the car frame. He discusses the merits of the 
various means of utilising waste heat for the warming 
of the vehicle, and the effect of the torm of gear 
employed in transmitting the power to the wheels 
is also mentioned. After considermg the actual 
design of the engine at some length, Mr. Bush gives 
some details of results obtained in service, and Table I 


Tasie I. 
Mileage. 

Crank pins wear 0-005in. and 
journals 0-003in. per 150,000 
miles 

Renew after 120,000 miles 

Renew after 500,000 miles 

Regrind after 170,000 to 200,000 
miles, and fit oversize pistons 

Renew after 170,000 to 200,000 
miles 

Top ring renew after 75,000 
miles ; other ring renew after 
85,000 miles; scraper rings 
after 150,000 miles 


Component ° 
Crankshaft .. .. 


Connecting-rod bearings 
Crankshaft bearings .. 
Cylinder liners 

Pistons . . 


Piston rings .. 


Fuel pump plunger and liner Renew after 150,000 to 200,000 
miles 

Exhaust valves and guides.. Renew after 140,000 to 180,000 
miles 


shows the approximate mileage of various parts in 
relation to wear. Some useful figures are contained 
in Table II herewith, which details results obtained 





represented by his son, divides his paper into seven 
sections, dealing with separate parts of the transmis- 
sion system with particular reference to the hydraulic 
clutch- Wilson epicyclic gear system. In the section 
dealing with wheels and tires, he states that since 
one of the chief claims for the railcar is the increased 
frequency of service and speed which can be obtained 
at low cost, it is obvious from this that if these advan- 
tages are to be utilised by the railways to their fullest 
extent, some means must be provided whereby they 
tan be run on a shorter block system than is at present 
employed and if these increased speeds are to be 
utilised with existing traffic arrangemerits, that the 
control of the vehicle, so far as braking is concerned, 
must be considerably improved. For this reason 
attention will chiefly be focused on stich schemes as 
employ a resilient tire and which carry an additional 
benefit in so far as adhesion is concerned. The 
average distance between the distant and the home 
signal, which has to be allowed, amotints to some 
600 yards, and in certain casés 6n the faster sections 
of track this distance is increased to upwards of 
800 yards. If this waste space is to be utilised, and 
its earning capacity used to its widest extent, then 
&@ very radical improvement in the braking perform- 
ance of the vehicles is obviously required. The 
maximum deceleration rate for a stéel-tiréd train 
(adhesion at 350lb. per ton) is approximately 5ft. 
per second per second, being increased to 15ft. per 
second per second when using rubber-tired wheels. 
Actually, under normal braking conditioris, the 
distance covered by a rubber-tired car when coming 
to rest from 60 m.p.h. is approximately 250 yards, 
but in the event of an emergency stop with brakes 
applied to all wheels, the car ean be stopped in 
approximately 85 yards from 60 m.p.h. Even on a 
wet rail this distance is only increased to approxi- 
mately 100 yards. This represents a minimum saving 
of 515ft., or 67 per cent. in stopping distance, and 
is an increase in deceleration of 182 per cent., and 
if adopted on rolling stock would mean a very large 
increase in the traffic capacity per mile of track. 
It has been suggested that if all rail traffic had this 
braking average, then on certain sections of line 
visual driving could be indulged in with the elimina- 
tion of the major portion of the signalling equipment, 
although such a statement as this may raise consider- 
able doubt in a great many minds. A further definite 
advantage of the rubber-tired wheel, apart from the 
greatly increased braking power and absorption of 
rail shocks, is the increased silence in running and 
the fact that with such tired vehicles the track-holding 


Taste IT.—Principal Operating Characteristics of Hight 200 b.h.p. 60ft. Compression-ignition Electric Railears Over Ten Years’ 
Serei 


ervice. 


For month of October, 1935. 








; Miles Average Average Average 
Rail Date completed | Average equipment | fuelcon- | lubricating 
car placed to end of miles availability | sumption in| oil con-— 
number. in October, service (from date of | gallons per | sumption in| Avail- Fuel oil Lub. oil 
service. 1934. per year. service, 1,000 ton- miles per ability, | consump- | consump- 
per cent. miles. gallon. per cent. tion. tion. 
15819 =| 22.9.25 531,544 53,100 83 3-22 59-52 78 3-0 47-3 
15820 | 16.11.25 396,711 39,850 81 3-63 59-54 100 4-6 189-8 
15821 | 24.11.25 370,541 37,300 $6 4-40 68-55 100 2-8 79 
15822 27.11.25 371,893 37,500 86 3-38 64-1 98 4-0 60 
15823 3.5.26 341,135 34,610 88 3-41 67-65 100 3-5 190 
15824 15.2.26 358,234 36,650 83 3-14 55-2 98 3-2 51 
15825 11.1.26 480,244 48,650 90 3-13 87-56 100 3-0 217 
15831 6.7.29 251,486 37,400 89 3-15 40-3 100 4-3 75 


with eight cars at work on the Canadian National 
Railways, each of which is fitted with a 200 h.p. 
engine running at 750 r.p.m. Equipment availability 
is calculated as a percentage of the number of 
scheduled days’ service for each car to-the actual 
number of days which the car worked after deducting 
the time required for engine and accessories, light 
repairs; transmission gear, light repairs; general 
engine and_ transmission, periodical overhauls ; 


repairs to car brake equipment, tire-turning, &c.; 
derailment and accidents. 
Major Wilson, who was unable to be present and was 











capabilities appear to be considerably improved, 
also the flange noise on curves, &c., is reduced, 
and flange wear is practically non-existent. This is 
difficult to account for, but is possibly due to the 
fact that the tire in contact with the rail tends to 
follow the same law as that of a driving belt on a 
pulley. 

The chairman next introduced Mr. Beckett, 
who, in the unavoidable absence of the author, 
read the paper written by Mr. C. J. Hyde-Trutch. 

The following is a short abstract from the 


paper. 





RAILCARS: CHASSIS AND BODYWORK, 


Wind resistance only becomes a inajot proportion of total 
tractive resistance when the vehicle is running on level track 
(or on occasions when sevete prevailing wirds are to be ericoun: 
tered), and even then it is an extiemiely difficult factor to 
calculate on account of its vatiable natute. The total wind 
resistance can be divided rouglily into head tesistarice and sido 
resistance. The head resistance at high speeds cari obviously be 
considerably reduced by shaping the onda: of the vehicle, and 
the correct shepng would be that of an aerofoil, which is, how- 
ever, impracticable for a railcar on account of the necessity 
to provide for reversibility. Some compromise is, therefore, 
usually made, both ends Lola shaped equally to some form 
approximating a parabola, The side resistance of the vehicle 
is, under certain circumstarices,; of even gteater importance 
than the head resistance, arid this will be teadily utiderstood 
if it is realised that dynaniveiietet car trials show definitely that 
a train tad’ up of nornial tolling stock tiay have its total 
tractive resistarice iricre by 40 pet cert; by a wirid of 
= — directed at ari drigle of 45-50 deg: to the head of the 
rain. 

It is almidst bripodsible to calculate dccurately the balancing 
spetd of a railedt at high s on level track : often, if ari 
apptoximation ¢ari bé adtriyed dt; the fedults in prictice will 
yary censiderably uiidet differeit conditions of wind. It follows 
frdm this that it is very undesirable fot tailways to specify 
only a. maximum speed dri level thick; as; by 8d doing; a variety 
of different powers may easily be quoted, according to the 
conservatism and knowledge—or lack of either—of the manu- 
facturer making the offer. The only safe way of obtaining 
comparable proposals and of being certain of getting a vehicle 
to meet the required conditions is to give the manufacturer full 
particulars of the route and of the minimum and normal timings. 

The graph indicates approximately the effect of streamlining 
under average conditions, and shows that with stops up to 3 
or 4 miles distant in level country, the time saving by stream- 
lining is not important. At speeds in the region of 65 m.p.h., 
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Errect OF STREAMLINING RAILCARS 


about 20 per cent. of thie b.h.p. per ton is saved by proper stream- 
lining; and; obviously, in a light train, the weight also is reduced 
with the reduction in hotse-power. The steph also indicates the 
rapid irictease in powet required to maintdim high speeds, 
irrespective of streamlining. 

Railcars fall into two broad classes :— 


(a) The heavy clas tequired to be capable of hauling 
standard railway coaches of goods vehicles and being capable 
of withstariding the dtaw atid shocks encountered in 
shunting such vehicles, and, altefratively, of being coupled 
up in a locomotive-hauled train in brag ay 

(b) The light types designed only for rittiting by them- 
selves, or perhaps coupled to specially light trailets or to other 
similar powered railcars. 


It is evident that the heavy class bassis 6* 
underframe following closely the constructional lines of the 
conventional railway carriage and_ fitted with heavy head- 
stocks equipped with standard buffers and dtawgear. This 
class of railear would of necessity normally ¢arry an engine oF 
engines of comparatively high power, and as it would be used 
among standard railway stock having a long dej/eciatiort life, 
its whole equipment must normally be designed to ##if such # 
life. The engine being of a robust type would no iy be 
mounted on the chassis frame in an engine-room formed if the 
body of the vehicle, thus affecting the design of both chad 
and body. “ 

The construction of light railcars or “ railbuses”’ entails 
different considerations from those of the heavy class. Apart 
from any advantage gained at high speeds by streamlining, 
the performance of a solo vehicle depends eritirely upon its 
power/weight ratio, and it will therefore be obvious that some 
compromise must be struck between weight, cost, and life. ’ 

Obviously a high performance could be obtained by adopting 
very light construction both of vehicle and of engine, if it were 
Jookind that the vehicle could be scrapped and replaced in, 
say, five years. The cost of such a vehicle would depend upon 
the materials to obtain light weight and the elaboration of 
design incorporated for the same purpose. Clearly, the finarieiall 
justification would depend upon the net revenue obtained, after 
paying for the probable high cost of maintenance. In general, 
such a vehicle would probably not satisfactorily withstand 
the handling it would obtain under normal railway operating 
conditions, so that its lack of reliability and high maintenance 
cost would offset other possible advantages. In general, for 
this class of vehicle, railways require a life of ’t least ten and 
probably fifteen years for depreciation purposes, and’ such 
depreciation should automatically ensure a reasonable degree 
of reliability and maintenance cost. 

As the frame of the vehicle is not subjected to drawgear and 
buffing shocks, its weight and strength are determined entirely 
by the passenger and luggage | and power equipment it 
has to carry. Two general lines of design are followed, one in 
which the chassis is the weight supporting part of the structure, 
the body of light construction being merely bolted to the under- 
frame following the general principles of road vehicle practice ; 
and another in which the body of somewhat heavier construction 
is built integrally with the underframe and is designed to take its 
place in a complete load-carrying structure. On the Continent 
of Europe there is a tendency to reduce the load to be carried 
on the chassis by putting the engine and power equipment on 
the bogie, but this arrangement does not find general favour 
among British engineers, as the working conditions are unfavour- 
able to the engine, which, even if mounted in a sub-frame is 
subjected to severe racketing and shock from which it is 
cushioned if mounted in the frame of the vehicle itself. The 
mounting of the engine on the bogie usually only increases 
the useful space available in the vehicle at the expense of: 
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y for maint Maint ibility can, 
however, be improved by arranging for the withdrawal of the 
power bogie. 


Mr. L. W. 8S. Robertson opened the discussion and 
prophesied an extensive use of railcars in this country 
within a very short time. It was not a disadvantage 
that there were what some people thought too many 
types of railcars available here because only by 
studying the problem from many angles would it 
be possible to arrive at the most suitable form. 
Nevertheless, development now could well be divided 
into two main groups, viz., the heavy type with low- 
speed Diesel engines and electric or heavy trans- 
missions, and lighter vehicles with high-speed engines 
and lighter transmission. At the same time, he did 
not suggest a line of demarcation by putting forward 
a power-weight ratio of engines, a power-weight ratio 
of engine to vehicle, or a horse-power passenger 
ratio. Except for high-speed, luxury main-line 
railears either with or without trailer, he believed 
the heavy or Diesel-electric type would have a serious 
competitor in this country from an improved and 
fast type of push-and-pull train which would use 
existing rolling stock. He urged the need for reduc- 
tion of weight of vehicle per passenger in order to 
reduce upkeep and track maintenance costs. The new 
A.E.C.-Ricardo 130h.p. engine on the latest G.W.R. rail- 
cars, and the products of Maybach, and Ganz were all 
showing the way to lighter and higher speed Diesel 
engines, and the weight per horse-power of the latest 
A.E.C. engine was much less than that of any referredto 
by Mr. Bush. The day was not far distant when rail- 
car engines would be down to 7 Ib. or 8 Ib. per horse- 
power. Real lightweight construction was only 
possible where vibrations, oscillations, and roliing 
caused by conditions of track could be isolated from 
the bogies, main underframes, and bodywork, and 
that could only be done with pneumatic tires. Com- 
menting that sixteen years and ten to fifteen years 
were mentioned in the papers as the possible period 
for depreciation of railcars, he suggested that with 
the rapid development during the past five or six 
years, ten years would be a better period. In this, 
however, he referred to the rate of depreciation and 
not the life of the cars. Speaking of pneumatic 
tires, Mr. Robertson said that on the French railways, 
where seventy railcars were in service, there was 
only one tire failure in 35,000 train-miles during the 
September quarter of 1935, and one failure in 41,000 
train-miles during the December quarter pf that year. 

Mr. C, F. Cleaver deprecated the suggestion that 
railcars should run “on sight,” 7.e., without any 
signalling arrangements, and asked what would 
happen if these vehicles ran from branch lines on 
to main lines at will. He congratulated the G.W. 
Railway Company on its policy of not trying to 
dictate to the makers of railcars, but to give them a 
free hand. He thought the single small railcar had 
very little future here, and stated that the G.W.R. 
was ordering no more. On the question of weight, | 
the average automobile engineer had a rather cramped | 
and narrow outlook which was governed entirely by 
road licensing regulations, but these did not apply 
on railways ; it was permissible to go up to 22 tons 
per axle on rails, and advantage should be taken 
of that. A heavy, slow-running engine capable of 
continual slogging was preferable to trying to copy | 
aircraft practice, which the motor bus engineer | 
seemed to be aiming at. As to differentials, it had 
been found that bogies without an _ inter-axle 
differential ran much better. than those with a 
differential. 

Mr. Hornbuckle criticised the diagram in Mr. 
Tritton’s paper dealing with savings in working 
costs by the use of the railcar, and gave a warning 
against generalising on this matter without regard 
to the special conditions in each case. Reduction 
of working costs should not be regarded as of such 
importance as making greater use of the existing 
permanent way and getting more revenue from it. 
The rolling stock on a railway represented only about 
20 per cent. of the capital and the so-called operating 
costs represented about 20 per cent. of the total 
train working costs. Steam had a very great advan- 
tage with regard to its transmission, and if steam 
engineers would move forward and produce something 
which conformed more to the internal combustion 
engine with regard to weight, there was an important 
field for steam. The last thing a railway company 
should do was to put a road bus on to rails and try 
to do something which was better done on the road. 
Railways could not compete with roads for short- 
distance traffic even with a very light unit similar 
to a bus. 

Mr. Brian Reed criticised three of the papers 
generally, and the other to some extent, for lack of 
balance which he suggested was due to the fact that 
each of the individual authors had had but small 
experience in a very large matter. For these and 
other reasons he suggested the papers did not give 
a true impression of the real position at the present 
time. 

Mr. A. F. Webber asked whether any use had been 
made of high-tensile structural steel for chassis 
purposes, which had properties superior to those of 
mild steel. It could be stressed to 12 tons per square 
inch compared with 8 tons for ordinary mild steel. 
Although this steel was more expensive, the increase 
in working stress was very useful for fixed structures, 
and even more useful for structures which had to be 
hauled about. Speaking generally of the value of 





railcars as feeders to main lines, Mr. Webber criticised 
the railway companies for carrying passengers long 
distances at high speeds to large towns on the main 
lines and then causing the passengers great incon- 
venience owing to the slow rate of progress to smaller 
places only a few miles away. The facilities on the 
main lines were excellent, but the branch line services 
were disgraceful. 

Mr. A. Sykes, speaking on transmission gear, 
called attention to the absence of any mention of 
the various forms of synchro-mesh gear-boxes avail- 
able, and also the use of a free-wheel. Referring to 
the use of an inter-axle differential, he mentioned 
the case of a six-wheel bus with a differential in 
which there was considerable trouble with the 
driving gear constantly wearing out, but after 
taking out the driving gear for one axle, not only 
did the single gear last longer than the two, but the 
petrol consumption was also substantially reduced. 
On the question of standardisation, he said that 
owing to the number of types of vehicle in this 
country very little had been done so far, although 
he believed something was being done in Germany 
with the Ganz type of gear-box which used direct 
drive and friction clutches. When the time came 
for standardisation in this country, that would 
undoubtedly reflect upon cost. 

Mr. 8. R. Devlin spoke of the advantages of india- 
rubber for engine suspension purposes, provided it 
was correctly applied. In connection with electric 
transmission particularly, the fixation of engine 
speeds for any service involved careful analysis 
of the whole vibratory system in railear design. 





The engine dimension which gave carriage designers 
most trouble was the length, and for this reason the 
double-bank engine had certain advantages. The 
twin-crank type had the further advantage of offering 
means for overcoming the bugbear of torsional 
vibration, and there were engines of that type 
undergoing tests in Germany which might probably 
offer designers in future a very handy type of engine 
for installation. Commenting on the advisability 
of having special vehicles for special services, as 
mentioned by Major Wilson, he thought that force 
of circumstances would compel us, as was the case 
in America, to have vehicles which would be applic- 
able to all types of railway rolling stock. In con- 
nection with the conning tower drive, also men- 
tioned by Major Wilson, he referred to a journey 
he had recently made in such a car and to the fact 
that the curtain of water thrown up on a wet day 
by the end of the car prevented the driver from 
seeing any ground signals, and a special look-out 
man in the front of the car had to inform the driver 
of the condition of the signals. Vehicles capable 
of running both on rails and on roads would dis- 
appear and eventually the railcar would consist of 
a body made of structural steel, and not light alloy. 
The engine of the future would be a medium-speed 
one, with a reliability equal or superior to that of 
the steam locomotive, a measure of reliability which 
was even now being reached. 

The various authors made brief replies to the 
discussion, and the meeting closed with cordial 
votes of thanks to them, and also to Sir Arnold Wilson 





for presiding. 








Leipzig Technical Fair. 


No. 


HE 1936 Leipzig Technical Fair, which opened 
on Sunday, March Ist, and remained open until 
Monday, March 9th, may be looked upon as one of the 
most successful Fairs of recent years, both in its 
extent and the number of visitors who attended it. 
The attendance on Sunday, March Ist, reached very 
closely that of the record year of 1928, and there was 
a marked increase in the number of visitors both from 
other European countries and from overseas. It was 
30 per cent. larger than last year’s Fair, and reflected 
the improved industrial position in Germany, and 
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devices constructed for the protection of buildings 
against attack from the air. 


THe Macurne Toot EXxuisirts. 


The most interesting section was again undoubtedly 
the fine display of machine tools which were 
brought together by Maschinen-Schau G.m.b.H., of 
Berlin, under the auspices of Fachgruppe Werkzeug- 
maschinen (V.D.W.), the leader of which is Dr. Ing. 
H. Schoening. In Hall 9, which belonged to this 
section of industry, well over 200 different firms had 











FiG. 1—250-TON FOLDING PRESS—PELS 


there were many signs that German firms are by new 
and attractive designs preparing themselves to meet 
successfully world competition and to expand their 
export trade. In the power plant section, we noticed 
a tendency to reintroduce steam engines working with 
coal-fired boilers and gas engines operating on town 
gas, coal, coke, or charcoal fuel, and designed to use 
home-produced fuels. The activity in road planning 
and building in Germany was shown by a large selection 
of road-making and road service plants, which formed 
part of the open-air exhibition. In the building 


section we noted that several firms were showing 





their stands, and for the first time in recent years the 
two side galleries were well filled with exhibits. In 
order to facilitate the full use of these galleries, 
escalators have been built to connect the entrance of 
the hall with the galleries. Very few exhibits from 


‘countries other than Germany were to be found in 


other sections of the Fair, and it was noticeable that in 
this great “ International” Fair, the bulk of exhi- 
bitors were German. 

A general examination of the exhibits indicated to 
us that during the past year progress has been made 
in adapting the design of machine tools more closely 
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to the needs of the men who operate them. Thus, 
alike in the largest and the smallest of the newer 
tools, simplicity of control combined with con- 
venience of operation, has been carefully considered. 
Almost on every stand electrically driven machines 
were to be seen, many of them with individual motors 
for the different motions. Again, in the case of 
planers, shapers, and grinders, free use is being made 
of hydraulic drives of various kinds. The extended 
use of high-speed cutting steels and special alloys, 
such as Widia, has brought along with it improved 
constructions for more quickly removing the turnings 





of the machine and is motor driven by belt. The 
engagement of the ram is effected by a friction clutch 
of heavy design. A band brake on the fly-wheel 
shaft stops the ram in any position after it is dis- 
engaged. Should the ram require releasing, this can 
be done by means of a ratchet which is mounted upon 
the fly-wheel shaft. 

Other exhibits of the same firm included high-speed 
nibbling shears, punches of different types, and a set 
of guillotine shears with a drawing cut. The presses 
which were shown by the firm included a heavy-duty 
friction screw press (see Fig. 4), which is of the Pels 





motions, which can be combined for taper turned 
work. ‘The speed of the driving motor varies between 
350 and 1300 r.p.m. The centres are 1-2 m., or close 
upon 4ft., above the bed, and the bed has three bear- 
ing surfaces, the total breadth being 2-6 m., or a 
little over 8ft. 6in. All the motions are controlled by 
push button, a successive operation of the button 
effecting switching on, faster and slower speeds, and 
stop. This machine was exhibited in operation. 


Another machine exhibited by the same firm is an 
experimental lathe for turning hard steel at high 
speeds. 


Its design is indicated by Fig. 3. It is com- 

















FiG. 2—INGOT TURNING LATHE—SCHIESS - DEFRIES 


and more intensive cooling of the tools and work. 
Several firms were exhibiting high-speed lathes designed 
for operation with diamond tools used for precision 
work with high-grade finish. We noted also several 
improved types of machines for cutter and tool grind- 
ing. With regard to accuracy, greater exactitude is 
being ensured by carefully designed bearings, larger 
guide surfaces, and, in general, a more robust design 
of frame and working parts. 

In some instances, we learned, makers are returning 





Fic. 4—FRICTION SCREW PRESS-—PELS 


to hand-seraped beds and surfaces, instead of ground 
surfaces. In not a few machines the final drive from 
the electric motor to the working spindle is by belt, 
in order to avoid gear chatter. In the smaller 
tools higher cutting speeds are coming into use, while 
success has already attended the efforts made towards 
reducing the time for motions between the actual 
cutting periods and the time required for setting up 
machines. 

On entering Hall 9 a prominent exhibit was that of 
Henry Pels and Co., of Berlin, Erfurt, and London. 
There was a series of presses and sheet metal-working 
machines, all of which are constructed of welded 
armour plate. We show in Fig. 1 a fclding press 
designed for a working pressure of 250 tons, which has 
an effective working length of 23ft. This machine 
was demonstrated on the stand bending in. to fin. 
plates. It is equipped with length stops, which are 
adjusted by means of hand wheels placed at the front 








patented single disc pattern and is push-button 
operated. Another large press, which we do not 
illustrate, is a 250-ton machine with a distance of 
5ft. between the standards. It has a friction clutch 
and there are two hydraulic cushions which are built 
into the table of the machine, and are designed to 
operate without any compressed air. 

The main exhibit on the stand of Schiess-Defries, 
of Diisseldorf, was a large electrically driven lathe (see 
Fig. 2). It has been specially designed for turning 
ingots of diameters up to 1900 mm., or about 6ft. 3in., 
with weights up to 100 tons. It has a length of 25 m., 
or about 82ft., and in order to exhibit it one of the 
bed lengths and one support were omitted. The main 
motor, which has an output of about 80 b.h.p., is a 
D.C. machine, working on 550 volts. Smaller 110-volt 
motors are used for longitudinal and traversing 
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FiG. 3—EXPERIMENTAL HIGH-SPEED LATHE-—SCHEISS - DEFRIES 


pletely electrically controlled, all the speeds and 
feeds being set from the operating desk. The Schiess- 
Defries electrically operated pressure measuring 
device, which records the actual cutting loads, can 
be fitted and so adapted that in the event of hard 
places being encountered, the lathe will slow down or 
will stop. This lathe has a centre height of 300 mm.., 
or about l){in., and a length between centres of 
2-8 m., or close upon 8ft. 3in. The electric control 
gives a range of spindle speeds from 20 to 1000 r.p.m. 
in three groups of speeds. Tho main motor is a 
35 b.h.p. machine, with a speed range of 500 to 
1900 r.p.m. Other exhibits included a double standard 
boring mill, a keyway milling machine, a slotting 
machine, and a horizontal boring machine, besides 
several types of tool grinders. 
(T’o be continued.) 


The Non-Ferrous Metallurgical Industry.” 


By W. R. 


HE major portion of this address will be devoted 

to the consideration of a “ movement ” which 
perhaps at first sight has not a very obvious connec- 
tion with the Institute of Metals, but which, I am 
convinced, has an important potential bearing on 
our future progress and prospects. I refer. to what 
may be termed the “development” or “ pro- 
paganda ” movement in modern industrial metallurgy 
—@ movement entirely “‘ post-war,” and still in a 
relatively evolutionary stage. It is founded on the 
idea that the best method of advancing the interests 
of the non-ferrous metal industries is to provide the 
ultimate consumer of metals with information, as 
up to date and accurate as possible, on the properties 
and applications of non-ferrous metals and alloys 
as affecting every field of their use, actual or potential. 
The movement has so far been developed chiefly 
in four sections of our industries, viz., aluminium, 
copper, nickel, and tin, but a number of firms con- 
cerned with other of the elementary metals, par- 
ticularly zine and lead, are now organising themselves 
in some degree for similar objects. The movement is 
both national and international, and furnishes 
opportunities for interchange of information and 
ideas in and from all markets. 

Modern industrial conditions are exceptionally 
favourable for such activities, for there is to-day 
passing over all users of metals a profound and far- 
reaching change of attitude. 

This change of attitude has now progressed far 
beyond those initial stages, and there are unmistak- 
able signs of its further development. Probably 
the United States of America have provided the 
most spectacular evidence of this, but even in con- 
servatively minded European countries the user of 
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metals has to-day a far more open mind and receptive 
attitude to new alloys, and makes a* much closer 
study of their comparative properties. Given a 
choice—and the field of choice is widening almost 
daily—he will select the material which gives him 
what may be roughly but fairly accurately described 
as ‘‘the best value for money,” not necessarily the 
cheapest, but that which provides him with the means 
of making the best of his particular product. He 
will not confine himself to any one class of alloy, but 
will take into consideration all the types now avail- 
able and the factors of fundamental importance in 
determining the quality, standard, and reputation 
of the goods that he himself places in the hands of 
the ultimate consumer. 

It is in this changed atmosphere and environment 
that these new development organisations have been 
born, and although admittedly still in their infancy 
they are, I feel, already so fully justifying them- 
selves as to deserve at least a brief review in a presi- 
dential address to this Institute, particularly since 
our membership, as I have already reminded you, 
includes the “‘user’’ class, to which such activities 
must make a special appeal. 

In dealing with this subject I propose in the first 
place to give a brief account of some particular 
organisations which come within the scope of this 
Institute, and secondly, to offer a few general 
observations and suggestions on the movement as a 
whole. 


(1) DEVELOPMENT ORGANISATIONS, 


A. Nickel.—Soon after 1921 the International 
Nickel Company of New Jersey, America, set up a 
special organisation to convey reliable information 
about nickel to the user of metals. 

Soon afterwards the Mond Nickel Company, Ltd., 
in England, set up a committee to investigate the 
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possibilities of development work on somewhat 
similar lines, and at the beginning of 1923 a pro- 
gramme was drawn up. A fundamental principle 
laid down by this committee was that development 
work should be based on research, since (to quote from 
a report made in the early days of the committee’s 
work): “It is absolutely necessary that, amongst 
engineers and users of metal generally, a feeling of 
confidence should be engendered in regard to state- 
ments and publications about nickel.”’ 

Thus, on the-American Continent and in Europe, 
the movement may be said to have taken on a definite 
form at least fourteen years ago, and although follow- 
ing somewhat differing lines, the two nickel organisa- 
tions worked with some degree of collaboration. In 
the United States and the North American Continent 
generally the work was carried out by the develop- 
ment and research department of the International 
Nickel Company, and in England by the research 
and development department of the Mond Nickel 
Company, Ltd. 

In Europe, an important step forward was taken 
on the initiative of the former company during the 
year 1927 by the organisation of a series of Bureaux 
of Information on Nickel, operating in leading busi- 
ness and industrial centres, viz., London, Paris, 
Frankfurt, Brussels, Milan (in recent years a bureau 
has also been set up in Japan), and when, in 1929, 
the two companies amalgamated, these bureaux 
became an essential factor in organised development 
work in the nickel industry. 

The activities are in all cases intimately linked 
with and supported by research, the policy of the 
organisation being governed by a strong conviction 
of the usefulness of a reliable technical service as an 
aid to the establishment of closer liaison between 
research and practice and as a means for the promo- 
tion of sound industrial development. 

B. Aluminium.—The aluminium industry differs 
somewhat materially from other of the non-ferrous 
industries in its commercial organisation, in that in 
each country of industrial importance aluminium 
production is mainly in the hands of one large pro- 
ducer, whose interests are obviously to engage in 
“development” work on its own account. The 
endeavour to popularise the use of aluminium by 
publicity efforts has been throughout its history an 
outstanding factor in the success of the industry, 
and within certain limits may be said to have paved 
the way for the more scientific development work 
not only in its own, but in other fields. 

The present ‘“‘ development ’’ organisations of the 
aluminium industry are the natural outgrowth of 
what may be termed “ propaganda” publicity— 
and have been evolved from a period almost coin- 
cident with the beginnings of the industry itself. 
They have in the course of time reached a very high 
standard and have contributed in no small measure 
to the amazing industrial and commercial progress 
of the metal. 

Prohably the most important stage in their growth 
was the formation in 1927 of the International 
Aluminium Bureau, which is now the official liaison 
between the individual countries carrying on develop- 
ment work. This Bureau is unique among develop- 
ment organisations in that, although supported by 
all the principal producers in Europe, it has no 
external activities of its own except in very special 
circumstances. All development work which it 
might institute is normally carried out by its members 
in each country. Its main function is to collect 
and circulate information within its own circle and 
to organise frequent meetings for the exchange of 
views by technical representatives. In this way 
each country is kept advised of progress and new 
developments throughout the world. 

Research work, which, as in other industries, is 
the ‘‘ backbone” of the development organisations, 
is carried out by the individual producers in their 
respective countries; the International Bureau 
forms a convenient and valuable forum for the com- 
parison and discussion of such’ results of research 
as are of especial value to development work. 

It is, 1 think, scarcely necessary to point out how 
successful this movement has been in the aluminium 
industry. The dissemination of information to con- 
sumers has in this field reached a high level of 
achievement and has extended the use of aluminium 
and its alloys in almost every conceivable direction. 
It is true, of course, that in probably no metallurgical 
industry has research work been more intensive than 
in this one, and unquestionably the introduction 
of a number of aluminium alloys possessing valuable 
industrial and engineering properties has been one 
of the chief factors in its progress—yet without 
well-planned and efficiently organised development 
work no such spectacular advance as that made in 
the last decade would have been possible. 

C. Tin.—The formation of the International Tin 
Research and Development Council will be readily 
recalled by all here to-day. In December, 1931, the 
Governments of the chief tin-producing countries 
decided to provide certain funds for this purpose, 
and the organisation thus formed commenced work 
in the early part of 1932—Mr. D. J. Macnaughtan, 
now a member of our own Council, being appointed 
its Director, with headquarters in London. Its 
aims were defined as follows :— 


chemical compounds, the processes involved in 
the production of these materials and their applica- 
tions; to discover and develop new industrial 
applications of tin; to improve the existing pro- 
ducts and processes; and to assist tin consumers 
in overcoming technical difficulties and problems.” 


At an early stage a Bureau of Technical Informa- 
tion and a Statistical Office were established, organised 
for the collection and examination of scientific 
and technical literature relating to tin in its various 
applications. This information is filed and indexed 
so as to be available in the planning and prosecution 
of researches and for supplying information in 
response to technical inquiries from industry. A 
unique collection of data has been made since the 
Bureau was established. Numerous communications 
have been forwarded to the Lureau by Government 
departments, research institutions, industrial estab- 
lishments, and individual research workers all over 
the world, a large proportion being from America. 
The services of the Bureau are available to anyone 
who wishes to acquire information on any of the 
applications of tin. The Statistical Office surveys 
all the statistical information on tin in all departments 
of its uses, and this service is of great importance in 
guiding research and development along the lines 
likely to prove most productive and in providing 
users of tin with authoritative and comprehensive 
information regarding the production, consumption, 
and stocks of tin throughout the world. 

As its name implies, the organisation is definitely 
international, and its research activities are spread 
over the chief industrial countries.. Its staff main- 
tains regular contacts with technical and industrial 
organisations throughout the world. It has a per- 
manent representation in the United States of 
America, and is now arranging for correspondents 
in other countries. 

A particularly important service rendered by the 
Tin Council to the tin industries is through the 
research organisations which it has established or 
supported. Its standing and influence are already 
indicated by the increasing use which industry is 
making of its resources. 

D. Copper.—Development work in this field has 
been, until recent years, somewhat spasmodic and 
localised. About the year 1923 a movement for 
extending and developing the uses of copper and 
its alloys was started in the United States and resulted 
in the formation of the American Copper and Brass 
Research Association, which, strongly supported 
financially by the producers, embarked on a vigorous 
publicity campaign, In its early days the Associa- 
tion’s efforts savoured more of advertising than o! 
the educative and informative aims of the develop- 
ment movements in other sections of industry. 
Nevertheless, much useful work was accomplished 
in extending knowledge of copper and its alloys 
in engineering construction, and particularly in the 
building trade. This American movement had a 
direct influence in Europe by “inspiring” and 
largely financing the ‘“‘ Deutsches Kup er Institut,” 
which, established in 1926 and operating from Berlin, 
has exercised a considerable influence not only in 
Germany itself, but on the German-speaking indus- 
trialists and engineers of Central Europe. 

In England the first move in the direction of 
systematic development work among potential users 
of copper was taken in 1924 by the Brass and Copper 
Trade Associations in forming a “ Copper and Brass 
Extended Uses Council’? with headquarters in 
Birmi As its name implies, this Council 
interested itself primarily in exploring new uses 
for copper and its alloys, and in pursuance of 
this aim made a number of investigations into 
various potential fields for the use of copper, 
particularly in domestic services and in building 
and architectural work. 

Although the Copper Development Association 
has been functioning for so short a time, it has already 
attained a considerable standing among copper users. 
Its publications. have throughout been highly prac- 
tical and have received recognition on all hands as 
both informative and helpful. Special mention 
should be made of its work in the building trades, 
in particular to the development of the use of copper 
in water supplies, which has been recently extended 
to other pipe line services such as sanitation. As a 
direct result of informative publicity, architects 
and builders are now showing a much greater interest 
in the possibilities of sheet strip copper for roofing 
and similar purposes. 

The Association maintains close contact with its 
sister organisations in other countries, notably 
America and Germany (and more recently in France 
and Belgium). The number of technical inquiries 
now daily received is itself ample proof, if no other 
existed, that it fulfils a valuable purpose in industry 
and meets a real need. 


(2) SoME GENERAL OBSERVATIONS. 


It will be observed that, although differing some- 
what in detail, the fundamental aim of all these 
organisations is the same, 7.e., to circulate by publica- 
tion and personal service reliable and detailed tech- 
nical data and information relating to their respective 
“raw materials ’’ of industry in such forms and by 
such methods as will furnish the engineer and general 





* To acquire and disseminate scientifie and tech- 
nical knowledge relating to tin, its alloys and 





date knowledge to the products which metallurgists 
and engineers together place at the service of the 
ultimate user. 

The movement is, however, undergoing to-day a 
further development to which I attach great import- 


ance. Producers, and refiners of metals, whether of 
copper, nickel, aluminium, tin, or any other of the 
primary elements of Nature, are beginning to realise 
that although their first duty is to place at the 
disposal of the metallurgical industries the purest 
and most uniformly reliable material which their 
present methods and technique are capable of pro- 
ducing, they depend in the ultimate for the final 
standing and reputation of such products on the 
secondary producer of semi-manufactured materials ; 
in other words, on the standards attamed by the 
foundry, the rolling, drawing, and extrusion mills 
from which the constructional engineer obtains 
in turn his ‘‘raw materials,” particularly alloy 
products. The service of the refiner stops short 
at a “half-way house,” and however high his 
standards and efficient his technique, the ultimate 
reputation of copper, nickel, aluminium, or any other 
metal depends on the quality attained in converting 
them to the forms required by the engineer in every 
branch of his profession. There is, therefore, inherent 
in the ideals of development organisations the further 
aim of assisting the manufacturing metallurgical 
industries to improve their own standards of quality 
and efficiency. 
The sequence of our industry is threetold : 


(a) The primary producer ; 

(6) The manufacturing metallurgist, and 

(c) The user (7.¢., the maker of ultimate pro- 
ducts). 


A considerable proportion of development work 
at the moment is directed towards (c), but the first 
contact of (a) is with (b), and the former is beginning 
to realise more and more fully how greatly his reputa- 
tion is influenced by the latter. There is evolving as 
a result a ‘“‘ technical service ” relationship between 
the two classes (a) and (6), which I believe is destined 
to play a vitally important part in the future progress 
of our industries. 

This particular phase has probably been up to the 
present more in evidence in some industries than in 
others, but it will undoubtedly extend to all. In 
theory it appears a fairly simple conception, but it 
is by no means so in practice. It involves the creation 
of a highly specialised class of industrial metallurgists 
who must combine training and experience with wide 
vision and great adaptability. In the nickel industry 
(of which I can speak with some experience) we have 
during the last few years made special efforts in this 
phase of development service. We are perhaps 
fortunate as compared with some other branches of 
the metal industries in being largely controlled by 
one organisation and in having our own works and 
laboratories in which both men and ideas can be 
tested out, and we have now “ in the field * a number 
of experienced workers who aim definitely at this 
ideal of improving standards of quality, and con- 
veying to industry the results of investigation 
and research. It is in this connection that the 
links between development and research must be 
strengthened. 

I have already pointed out that research is the 
backbone of all successful development work. The 
fact is clearly recognised by every responsible develop- 
ment worker. On the other hand, the “ develop- 
ment movement ” can be and often is an invaluable 
hand maiden to research. Industrial metallurgical 
research aims inter alia not only at the discovery of 
new alloy materials, but at the improvement of the 
properties of existing ones either by some modifica- 
tion in composition or treatment in manufacturing 
processes. It often happens, however, that the 
results of such research are by no means easy of 
application, and when attempts are made to adopt 
them in practice the outcome is unsatisfactory. The 
research work itself may be fundamentally sound, 
but it is in its industrial development that the 
difficulty lies—one reason being that conditions in 
works practice, whether in process, or plant, or 
equipment are often far more complex than in 
research. 

In these days of specialisation I submit that the 
movement is already rendering invaluable service 
to engineers and to metal users in all branches of 
industry. Moreover, I am convinced that in it there 
are latent possibilities of far greater achievements 
than it has yet accomplished. 

To be able to put the right material in the right 
place without the slightest possibility of error is 
beyond human power. Limitation of knowledge is 
inevitable, but the nearer our approximation to 
this ideal the more enduring our work and the 
greater our progress. The wise man in any sphere 
is the man who seeks that specialised knowledge 
which will enable him to attain efficiency in the 
choice and application of the raw materials of his 
profession. 

This specialised knowledge is, I conceive, exactly 
what these development organisations are endeavour- 
ing to provide. They are “service ’’ departments 
in the true sense of the word, and their usefulness 
will: unquestionably increase as their organisations 
become more efficient and their efforts more fully 





user with the means of applying expert and up-to- 
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The chief criticisms I have heard directed against 
them hitherto have been : 

(a) They are mainly 
associations, and/or 

(6) That they tend to over-emphasise the par- 
ticular virtues of the class of materials with which 
they are respectively concerned. 

Wi.h regard to (a) undoubtedly the element of 
advertising necessarily enters, but advertising has 
become so important a factor in our ordinary every- 
day experience that it is almost impossible to imagine 
modern civilised life without it, and it is by no means 
to be despised as a real aid to higher standards of 
comfort, in almost every department of our public 
and private industrial and social life. Like some 
other modern developments, it is open to abuse ; 
but who can deny that it enlarges our knowledge 
and directly and indirectly brings to us much that 
we might otherwise lose? But the movement I 
am describing now is far more than merely advertis- 
ing. In so far as it stops at advertising it falls short 
of its ideals. It is primarily an educative and 
informative movement. In the report by C. H. 
Schneider and myself on the copper industry referred 
to above, the statement is made : 

‘““ What is needed is...a type of propaganda 
work which we term educative...and we 
emphasise suggestions (made earlier) that definitely 
educational publicity should be undertaken in 
all branches of the engineering industries, bringing 
to the fore the results of modern scientific and 
technical research.” 

This ideal is, I believe, essentially that of all 
development organisations, although admittedly 
not yet wholly attained. 


* glorified advertising ” 





As to (6) I think that it must be frankly confessed 
that in the earlier days of the movement the zeal 
of its exponents in every section outran discretion, 
and the tendency to over-emphasis was often in 
evidence ; but some degree of crudity is inevitable 
in all new schemes of so far-reaching a range and 
character. Experience has already to a large extent 
corrected this tendency and will undoubtedly in 
time eliminate it altogether, for, as I have already 
pointed out, the essence of successful development 
work in industry is absolute accuracy, and par- 
ticularly is this so in setting forth the properties 
of materials of engineering construction. There is 
naturally a greater tendency to over-emphasis in 
regard to new alloys or materials possessing special 
properties, whether intrinsic or conferred by treat- 
ment, than in those which have been known for 
many years, and it is here that a word of advice to 
those engaged in development work is most needed. 
‘*‘ Always understate your case rather than over- 
state it.” The engineer rightly demands a high factor 
of safety. 

In conclusion, I wish to emphasise one or two 
factors essential to the future progress and ultimate 
success of the movement in general and its sectional 
organisations in particular : 


(1) Its first aim must always be to impart 
knowledge and to impart it clearly, succinctly, 
and, above all, accurately. 

(2) It must keep in the closest touch with the 
needs of industry. 

(3) It must be, so far as possible, impartial 
and scrupulously fair in the estimation of the 
comparative worth of materials. 








A New High Power Electrical Testing 
Laboratory. 


YONSIDERING the heavy cost of large circuit 
breakers, and the importance of their satisfactory 
behaviour under abnormal conditions, it is clearly 
desirable that manufacturers should be in a position 
to apply short circuits of the requisite magnitude to the 
equipments they produce. With the great increase in 
the outputs of generating stations and their inter- 
connection, the switching problem has become one 
of the most difficult with which electrical engineers 
have to deal, and despite the great expense which the 
provision of suitable testing plant entails, its value 
in the way of ensuring reliability is imestimable. 





Witton Works of the G.E.C. contains plant designed 
by specialists associated with different departments 
of the works in which practically everything, includ- 
ing the precision measuring instruments, was con- 
structed. As at present constituted, the laboratory 
can produce an instantaneous three-phase short 
circuit up to 2,000,000 kVA, and is capable of testing 
circuit breakers up to 1,500,000 kVA at voltages 
ranging from 6-6 kV to 132 kV. By means of field 


regulation or a step-down transformer, somewhat 
lower capacities can be obtained at voltages down to 
All present power supply requirements 


400 and 230. 





generating station, test bay, and observation room— 
complete safety has been secured. During a test, the 
observation room, which is 30 yards away from the 
test bay at the end of the station, is the only depart- 
ment occupied. As the alternator forms the most 
costly item of the plant and would be the most diffi- 
cult item to repair in the event of damage, special 
precautions have been taken to protect it. A strong 
ferro-concrete cubicle houses the master breakers, 
and since the reactors are some little distance from the 
machines a safe arrangement has been provided 
without impairing access to the plant or its super- 
vision. 

The main equipment consists of generating plant 
of the requisite short-circuit capacity and trans- 
formers for giving various voltages, external reactances 
and resistances for regulating the magnitude of the 
short-circuit current, and, if necessary, the power 
factor; separate switches for making the short 
circuit and removing it a moment later if the switch 
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DIAGRAMMATIC ARRANGEMENT OF PLANT 
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under test has not already done so, and recording 
apparatus which is chiefly concentrated in the obser- 
vation building. Low inherent impedance of the 
plant has been obtained by the almost complete 
elimination of leakage flux. Special precautions have 
naturally also been taken to secure great mechanical 
strength to withstand the forces that are brought into 
play when the short circuits occur. 

With a normal rating of 50,000 kVA and a reactance 
of 2-7 per cent., the main alternator is capable of 
giving a maximum symmetrical short circuit of 
1,850,000 kVA. When asymmetry is taken into 
account, this figure is increased by a maximum of 
80 per cent. But since the trip gear time lag is usually 
interposed before the contacts part and the current 
decreases during this interval, the available short- 
circuit capacity is generally lower than that repre- 
sented by these figures. By series-parallel connection 
of its double winding and by star-delta connection 
the alternator can be made to give several voltages, 


viz., 22 kV 12:7 kV, and 6-6 kV, all rapidly 
obtainable by means of isolating switches. Since 











EXTERIOR VIEW OF TESTING LABORATORY AT WITTON 


Several firms may, of course, use the same plant and 
share the capital and operating costs, or, as in the 
case of the General Electric Company, the plant may 
be owned and used by one firm alone. In any case, 
switchgear users must be assured that rupturing 
capacities have been based on something more than 
guesswork, and that if a heavy short circuit occurs, 
the gear will stand up to its duty. 

The new high power testing laboratory at the 





can thus be met, but the laboratory has been designed 
to facilitate extensions to meet new conditions that 
may become necessary, such as increased short- 
circuit capacity, voltage or volume of work. A 
straight-line arrangement of both plant and buildings 
was found to be possible without waste of floor space, 
and lengths of leads and connections have been reduced 
to a minimum. 

By housing the various units in three buildings—the 





during a short circuit a maximum force of 200 tons 
is exerted on the alternator foundations, the machine 
is mounted on a solid block of concrete, 12ft. deep 
and weighing 450 tons. 

As the rotor winding only remains in circuit for a 
short time, the slots in the solid carbon steel rotor 
forging are smaller than usual, and practically the 
original strength of the forging is maintained. Above 
the exciting winding is a damping winding, which 
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makes the decrement of the short circuit as low as 
possible and prevents an excessive rise of voltage in 
the main rotor winding. To prevent displacement of 
the stator winding during a short circuit, special 
bracing is employed. Wedges support the insulating 
tubes where they emerge from the core. They form 
a solid ring round the circumference of the winding 
between the tubes, and provide an arch structure, 
entirely self-supporting, which prevents any stress being 
applied to the tubes. The end shields enclosing the 
stator winding~are of high tensile aluminium alloy, 
similar to that used for aircraft, and the girder type 
of construction gives great mechanical strength. 
Cooling air for the alternator and its driving motor is 
provided by a separate motor-driven fan capable of 
delivering 50,000 cubic feet of air per minute. In the 
event of fire, the air circulating system is closed from 
the external atmosphere by shutters, and within 
30 seconds of the outbreak of the fire the ventilating 
system is completely flooded with carbon dioxide gas. 
When starting the machine the main bearings are 
forced lubricated with oil at a pressure of 600 lb. per 
square inch in order to lift the 20-ton rotor off the 
bearings to enable the driving motor to turn it, the 
pressure subsequently being automatically reduced 
to 12 lb. per square inch. 

A large exciter with an 11-ton fly-wheel serves for 
exciting the alternator and is able to generate up to 
five times the normal value of exciting current. This 
provides a direct and valuable gain in the alternator 
short-circuit capacity, for it reduces the decrement of 
current during the interval between the incidence of 








eight cycles after the inception of the short circuit the 
current had fallen to 35,000 amperes, as compared 
with 24,000 amperes without the exciter boost, and 
570,000 kVA, as compared with 265,000 kVA. Slip 














OBSERVATION HOUSE 


ring induction motors of 450 and 1500 h.p. drive the 
alternator and exciter respectively, and when accelerat- 





ing the machines before the short cireuit they are 


the leads and connections special attention was paid 
to accessibility, rigidity, and low capacitance. All 
these requirements are met by using 3in. copper tube 
bus-bars supported overhead in air at 5ft. centres. 
The advantages of these bus-bars are low skin and 
proximity effects and good mechanical strength, 
which are naturally desirable on a plant of this kind. 
Since these bars are of standard design for G.E.C. 
metal-clad switchgear, all the necessary joint and 
connection fittings were readily available. As a 
maximum force slightly under 1 ton per foot may be 
produced between the bars and about 2 tons where 
they approach each other near the alternator ter- 
minals, special supports were designed to withstand 
these forces. 

Separate switches are provided for establishing the 
short circuit and for clearing it if the breaker under 
test should fail to do so. A maker switch placed just 
before the test bay serves for the former operation, 
and a standard 1500 M.V.A. oil circuit breake: 
housed in the ferro-concrete enclosure for the 
latter. The breaker has been tested for rupturing 
capacity, but as it will be required to back up test 
breakers of its own rating, a margin is provided by 
interrupting the alternator field circuit before the 
breaker is opened. 

Four concrete reactors per phase are mounted two 
high each having a reactance of 1 ohm, and as each is 
divided into two sections by means of a centre 
tapping, eight elements can be variously connected 
in series and parallel. Normally a regulation of 
l to 64 is obtained, but the actual range possible is 





GENERAL VIEW OF GENERATING STATION 





Test BAY 


the short circuit and are extinction by counteracting 
the demagnetising effect of the armature upon the 
field, a bank of resistance grids in the exciting circuit 
being short circuited at the desired moment to give 
the increased field current. The boosting effect so 
obtained is indicated by the fact that at the end of 
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REACTORS AND KNIFE SWITCHES 


capable of developing large overloads. The energy 
for the test is provided by the momentum of the 
rotors, and in the case of the exciter that of the fly- 
wheel is added to cover the requirements when the 
maximum boost is employed. 
the ventilating fan and oil pumps. 


Smaller motors drive 
In the design of 
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somewhat greater, viz., 4 to about 0-04 ohms per 
phase. 
factor can vary over a range of from 0 to 0-3 without 
causing any considerable change in the severity of a 
test, the resistances in the circuit have been provided . 
for regulating the phase 


ALTERNATOR EXCITER 












Although it is now recognised that the power 


angle. The resistances 
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are of the liquid type and can be made to give 
practically any desired value by varying the 
composition or height of the electrolyte. The special 
making switch which applies the short - circuit 
has two breaks per phase, the moving contacts being 
solenoid opened and spring closed. Absence of oil in 
the switch, which is never required to break current, 
minimises the corrosive effect of any arcing that may 
take place on closing the circuit. 

The transformers have a reactance of only 2-6 
per cent. on the nominal capacity of 50,000 kVA. 
Since the forces on the coils may be as much 
as 500 tons, the mechanical construction, like 
that of the alternator, called for special care. They 
are of the outdoor type and as they do not have to 
carry current for more than a few seconds no special 
steps have been taken to cool them. A steel frame- 
work above the tanks carries the connections and 
outdoor switchgear. 

Since shunts produce no distortion in the current 
wave, they have been used for the metering connections 
for the oscillograph current elements in preference 
to current transformers, which, however, are provided 
for operating the wattmeter elements and protective 
gear. Resistance type potential dividers or potential 
transformers are used for the oscillograph voltage 
elements and potential transformers for the meters. 

The bay in which the breaker to be tested is 
placed is built on the end wall of the main building 
and consists of three strong reinforced concrete walls 
and roof with the side towards the observation room 
left open. A sliding door controlled by a push button 
from the observation desk is, however, provided. 
When this door is closed the atmosphere in the test 
bay is sealed and any conflagration can be immediately 
extinguished by CO, equipment or a ‘Mulsifyre” 
plant. 

McColl fault protective gear with an auxiliary over- 
load and leakage relay serves for protecting the power 
network, whilst protection against fire is afforded by 
CO, apparatus. Composed of a battery of ten 
cylinders, this apparatus can be used for auto- 
matically filling the alternator casing in the event of 
the protective gear registering a fault, for flooding 
the master switch cubicle should that switch fail to 
clear a fault, and for extinguishing a fire in the 
test bay. A portable CO, apparatus, composed of 
two cylinders, can be used for extinguishing small oil 
and other fires in the vicinity of the test bay, and 
portable “ Pyrene”’ and “ Foamite”’ extinguishers 
are placed at a number of strategic points. There 
are also sand buckets inside and outside the building, 
and as a further precaution a complete “ Mulsifyre ” 
installation is being added to the test bay. 

Observations and measurements of test results 
are made in a separate building 30 yards away from 
the test bay on a hill behind the laboratory, where 
a view of what is happening can be obtained through 
slits with perfect safety. The control gear for the 
machinery in the main building is in the observation 
house. The front room of this house contains a control 
board with the necessary switches, regulators, 
meters, &c., and apparatus for initiating and record- 
ing the short-circuit test. A double bob pendulum 
which can be adjusted to swing at a wide range of 
speeds makes, in the course of its travel, a series of 
contacts, and each gives rise to a separate operation 
at the correct instant. A typical routine for conduct- 
ing a short-circuit test is as follows :—(1) Disconnection 
of the motors driving the alternator and exciter ; 
(2) oscillograph shutter opened; (3) excitation 
boost applied; (4) maker switch applying short 
cireuit closed; (5) test switch tripped, and (6) 
exciting circuit of main alternator opened. It is 
possible, however, to vary the sequence of events in 
a number of ways. The cathode ray oscillograph is 
simultaneously operated by separate contacts. 

The electro-magnetic twelve-element oscillograph 
designed and made in the development department 
at Witton is used for the most important records. 
Normally, the twelve strips are employed for the 
following indications :—{1-3), current in each phase ; 
(4-6), voltage on each phase; (7-9), watts in each 
phase; (10), operation of trip coil; (11), exciting 
current, and (12), oil pressure. The travel of the 
switch contacts is traced mechanically by a kymo- 
graph in the test bay. The purpose of the cathode 
ray oscillograph is to record the fluctuations in 
voltage that occur at the instant of arc rupture. 
The question as to whether a breaker will interrupt 
the circuit or not at any particular zero point of 
current depends upon the relative steepness of the 
restriking voltage wave, and since this wave is part 
of a high-frequency vibration at the natural frequency 
of the circuit, which may be anything up to, say, 
100,000 cycles per second, the cathode ray oscillo- 
graph is necessary to record it. Supplied by the 
Cambridge Instrument Company and installed in the 
largest of the three rooms in the observation building, 
the instrument is made almost completely of metal. 
The record is taken on a photographic film 2m. 
long and din. wide, fixed to a drum running at 
3000 r.p.m., and giving a film speed of about 4 miles 
per minute. As the drum rotates in the oscillograph 


vacuum, it is necessary to create this vacuum every 
time the film is changed, and mercury vapour and 
rotary box evacuating pumps are used for that purpose. 
A record can be taken, the vacuum released, the drum 
removed from the chamber and reloaded, and the 
in approximately twenty 


vacuum re-established 





minutes. A thoroughly clear record at a writing 
speed of 100 miles per second is obtainable. 

Between the observation room and the cathode 
ray oscillograph room there is a dark room in which 
the films are developed, and are made available for 
inspection within ten minutes of the short circuit. 

As it is necessary to make tests both at the 
maximum rated-braking capacity and at fractions of 
that capacity, a complete test on a large circuit 
breaker may occupy @ complete day. Although 
breakers may operate satisfactorily at their maximum 
rating, they may behave unsatisfactorily and even 
break down at, say, one-tenth of that rating. Tests 
are, therefore, made at 10, 30, 60, and 100 per cent. 
of the rated braking capacity. Another test is 
also frequently carried out at a capacity considerably 
above that rating. Each test consists of the specified 
test cycle given in B.S.S. 116 (1929), the cycle at 
present. in foree. It is represented by the symbols 
B-2-M B, which mean that the switch must first 
break the specified short circuit and after a two- 
minute interval must make the short circuit and 
immediately break it by the operation of its own trip 
gear, when the breaker must be in a fit condition 
to be reclosed and carry the normal current. 

Views of the control room, oscillographs, and dark 
room are given on page 288. 








Letters to the Editor. 





(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MACHINERY AND THE NATION. 


S1r,—I read with a considerable amount of interest the 
address delivered by Mr. D. A. Bremner to the members 
of the British Engineers’ Association at their monthly 
luncheon meeting in February, printed in Toe EnGrncer 
of February 2Ist. I have also. read the able leading 
article which appeared in your issue of 28th ult., in which 
you question the correctness of the conclusions drawn by 
Mr. Bremner. 

In discussing whether or not certain machines should 
be made in this country, one very essential point seems 
to be generally overlooked, and that is the position in 
connection with the matter of our manufacturers wno 
require machinery to produce the goods or the material 
they manufacture. If this country is to maintain its 
position, its workshops and factories must be equipped 
with the best machinery available. We must not be 
insular and refuse to purchase a machine of outstanding 
merit because it happens to be made abroad. To do so 
would be to court disaster. Our manufacturers must 
resolutely set forth to find and purchase machinery which 
will improve and lessen their cost of production. With 
that idea in mind we can successfully face world com- 
petition, and, incidentally, by such means provide a way 
by which the standard of living of our workers can be 
improved. 

The machinery in use in many of our factories is 
deplorably behind modern standards. At all costs im- 
provement must be effected as speedily as possible. At 
no time during the past century has improvement in all 
classes of machinery been so great as at the present day. 
It is not an uncommon experience to-day to find a machine 
capable of producing ten times the output of a machine 
built for the same class of work ten or twelve years ago. 

Specialisation in the manufacture of machinery is pro- 
ceeding apace. The most rapid progress in the design and 
manufacture of machinery is being made by those firms 
who confine their activities to one class of machine. By 
so concentrating their efforts extraordinary improvement 
is made. To show to what extent specialisation can be 
carried, I may instance the case of four large German 
firms who have associated together for the purpose of 
producing a standard lathe in different sizes. 

To a degree it is immaterial whether machines are made 
in this country or abroad. The cost of a machine may be 
negligible compared to the value per annum of the output 
from the machine. By all means let us manufacture as 
much as possible here, but such machines must be equal 
to the best purchasable abroad. 

Most of the machinery imported into this country is the 
result of years of concentrated endeavour, and many of 
such machines are protected by letters patent. To replace 
them effectively would not be by any means a simple 
matter. 

There is, in my opinion, only one way to produce 
machines comparable with many in use to-day. We 
must first find a genius to design the machine. We must 
then proceed to make the first machine, which, when 
finished, may be found imperfect, necessitating the con- 
struction of @ second and possibly a third or fourth 
machine. If there is sufficient merit in the idea, the 
machine can then be marketed in competition with other 
machines built for a similar purpose, but three or four 
years may have been occupied in the development work. 
I can assure Mr. Bremner that it is a heartbreaking job, 
and one which should be undertaken by an optimist with 
ample financial backing. 

The foregoing deals with one machine only. There are 
many hundreds, if not thousands, of different machines 
imported into this country, and the same procedure needs 
to be followed in each case. 

I can assure Mr. Bremner that our engineering firms and 
the staff they employ are as energetic and as capable as 





those of any other nation, to say the least. They are all 
keen to find some profitable material to manufacture, 
but they know what lies before them when they commence 
the manufacture of material successfully made abroad, 
even when they are protected not only by a 20 per cent, 
import duty levied not only upon the machine, but upon 
the freight and packing, but further protected in the case 
of countries still on the gold standard by our depreciated 
currency, which to-day is worth 12s, in the £ sterling. 
E. H. Jones, 
Chairman, E. H. Jones (Machine Tools), Ltd. 
London, N.1, March 10th. 








SIXTY YEARS AGO. 





AN article entitled ‘‘ Phenomena of Induction ”’ re. 
printed in our issue of March 17th 1876 from the Journal 
of the Franklin Institute is of considerable interest not 
only because of its subject but because it was written by 
Professor Edwin J. Houston and described certain experi- 
ments which he had conducted in conjunction with his 
friend Professor Elihu Thomson. The article may there- 
fore be regarded as a memorial of an early association of 
two names which in later years were to become famous in 
the history of electrical engineering on both sides of the 
Atlantic. The article introduced a third name no less 
famous in after years, that of Mr. T. A. Edison, “ of Newark 
N.J.”” Edison at that date would have been in his twenty- 
ninth year and would be on the point of removing his 
laboratory and factory to Menlo Park to continue his 
experiments and the manufacture of his inventions, 
‘mainly telegraphic. Edison, it seems, claimed to have 
discovered a new force which he termed “ etheric force.” 
The daily Press manifested great interest in it. In the 
New York Tribune for December 9th 1875, Dr. Beard 
described in some detail the manner in which Edison had 
conducted his experiments and supported the claim that a 
new natural force had been discovered to the extent 
implied by suggesting a better name for it—“ apolic 
force.” In courteous, scientific language Professor 
Houston demolished the claim. The phenomena on which 
it was based could he said all be explained by electrical 
induction and had actually been noticed by himself four 
or five years previously. Put briefly Houston had 
observed that when a Ruhmkorff induction coil~ was 
operated with one of the poles connected to a gas pipe 
and the other with a large insulated conductor, —_— 
could be drawn from any metallic object in the 
bourhood of the coil and even in adjoining rooms. 
repeated the experiment, with Thomson’s assistance, 
after Edison had announced his discovery and satisfied 
himself that all the observations made by Edison under 
similar circumstances could be accounted for without 
postulating the existence of a hitherto unknown force. 
Edison believed in that force because various tests of an 
ordinary nature failed to indicate that the sparks drawn 
from the metallic objects were electrical in their origin. 
The gold leaves of a delicate electroscope did not diverge 
when brought into contact with the metallic objects. 
The needle of a delicate astatic galvanometer was not 
deflected by the sparks. A smalbshred of cotton wool was 
neither attracted nor repelled by the objects. Neither 
could frogs’ legs be made to twitch in the familiar way or 
iodised paper be discoloured. Clearly, said Edison in 
effect, the source of the sparks was not electrical. Houston 
denied the validity of this deduction. He agreed that all 
the usual indications of the presence of electricity in the 
metallic objects’ were absent but he explained that fact 
by arguing that the electrical energy was present by 
virtue of induction and that the ordinary manifestations 
of the presence of an electrical current were absent 
because the current was of a rapidly alternating character. 
.+. In the final paragraph of his article Houston inci- 
dentally described a “‘ curious phenomenon ”’ which he 
had observed in the course of his experiments. He noticed 
that when the Ruhmkorff coil was in operation a clicking 
or tinkling sound was heard at the end of a telegraph 
wire stretching from his laboratory to a building 500 yards 
away. He suggested that the sound was produced by 
“a rapid succession of molecular changes produced in the 
wire by the sudden reversal of its electrical states.” 
Possibly had he and Thomson followed up this pheno. 
-menon wireless telegraphy might have been born con- 
siderably earlier than it was. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


B.S.I. HANDBOOK OF INFORMATION, JANUARY, 
1936. 


The Institution has issued its half-yearly Handbook, 
which includes the Indexed List of current British Standard 
Specifications to January Ist, 1936. It is of interest to 
note that there are now some 780 technical and sub- 
committees in the three existing divisions of the work— 
building, chemical, and engineering. The usual sections 
showing the current list of British Standard vp a 
the new and revised specifications recently issued, and 
those in course of preparation, are followed by a complete 
subject index. A new and. interesting feature of the 
Handbook is the Index to the Methods of Test contained 
in British Standard Specifications. Copies of the new 
Handbook (reference CD. 9000) are obtainable from the 
Publications Department, 28, Victoria-street, London, 
8.W.1, price 1s. 4d. post free. 








A Boarp or TRADE inquiry is to be held on the strand- 
ing of the motor liner “‘ Winchester Castle ” at Portland 


Bill on February 15th. 
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Rail and Road. 


WHEN a train of empty wagons and a goods train from 
Peterborough to King’s Cross were being shunted on 
adjacent lines at Hertford (North) Station early on Sunday 
morning last, one of the wagons fouled the rails. This 
resulted in twenty other wagons being derailed and caused 
a blockage of the line. 


THE rare exhibition of wagons piled four deep as a 
result of a collision was seen in a collision on Tuesday, 
February 25th, outside Cheadle Heath Station, Stockport. 
A goods train was standing on the up line when it was 
run into by a passenger train from Manchester to Cheadle 
Heath. A driver, a fireman, a guard, and one other 
person——whether a passenger or not is not stated—were 
injured, 


Tue collision outside Temple Meads Station, Bristol, 
mentioned herein on February 28th, as having occurred 
on the preceding Monday, afforded an opportunity for a 
fine run by the Great Western’s ‘‘ Bristolian ” the same 
afternoon. It is due to leave Bristol at 4.30, and, covering 
the 117-6 miles to Paddington in 105 min., be due at 
6.15. On this occasion it left 8 min. late, but arrived only 
| min. behind time, or an average speed of 72 m.p.h. 


At an estimated cost of £289,000, the Essex County 
Council has decided to duplicate the existing Southend 
arterial road from Gallows Corner, Romford, to the South- 
end borough boundary, subject to financial help being pro- 
vided by the Ministry of Transport. While the Council 
puts the Ministry’s contribution at 60 per cent., it is 
hoping that it will be nearer 75 per cent. The scheme 
calls for a 22ft. central strip, 9ft. cycle tracks on each 
side of the double track, and a non-skid surface for the 
new road. 


At a conference in Edinburgh of the local authorities 
interested in the construction of a road bridge over the 
Forth, it was decided to appoint a joint committee with 
instructions to prepare a case in answer to the Minister 
of Transport’s request for figures in respect of the traffic 
which would be likely to use the bridge. The committee 
will consist of five representatives from Edinburgh, three 
from Fife Council, one each from West Lothian, Dun- 
fermline, and Kirkcaldy, with the Lord Provost of Edin- 
burgh ex-officio as Chairman. 


On March 10th the Bakerloo Railway completed its 
thirtieth year. When the line was opened 20,000 to 
30,000 passengers travelled on week-days. The peak 
service consisted of three-car trains running every three 
minutes, At other times trains were of two cars. Now 
170,000 passengers are carried every day. The daily peak 
traffic, which lasts less than an hour, is equal to half the 
total daily traffic carried when the line was opened. In 
the thirty years between 1906 and 1936 about 1500 million 
passengers have travelled on the Bakerloo Railway. At 
first the line was 3} miles long, and is now 21] miles long. 
When London rt has completed its pro e of 
improvements to accelerate services and reduce conges- 
tion, the line will have grown to 32 miles. 


Conttnuine from herein on February 28th a summary 
of the receipts and expenditure of the L.M.S.R. in 1935, 
and in brackets the corresponding figures for 1934, we 
would observe that the number of passenger tickets was 
314,206,470 (302,310,693), of which 3,740,912 (3,391,324) 
were first-class, 226,101,658 (216,330,530) third-class, and 
84,355,264 (82,580,314) were for workmen. The receipts 
from passengers were £1,162,885 (£1,098,210), from first- 
class £14,079,442 (£13,651,581) from third-class, and 
£1,140,070 (£1,136,017) from workmen. The average fare 
per passenger was: First class, 6s. 2-61d. (6s. 5-72d.) ; 
third class, Is. 2-94d. (1s. 3-15d.); workmen, 3-24d. 
(3-30d.). The tonnage of freight was 125,828,716 
(124,408,581), which produced £35,339,379 (£34,667,885), 
or 5s. 7-40d. per ton on an average (5s. 6-88d.). 


As part of its 1936 programme the Great Western Rail- 
way is building at Swindon 124 third-class corridor 
coaches of a new design. The coaches will be used on all 
main line express services throughout the system. Each 
is 61ft. long, 9ft. wide, has eight compartments, and 
seats sixty-four passengers; but in the case of those 
coaches fitted with a guard’s van the seating is reduced to 
thirty-two passengers. Entrance is by doors at each 
end instead of the usual door to each compartment, thus 
making for a greater degree of comfort and privacy. 
Each coach is built with steel underframes to which is 
attached the body, separately constructed and entirely 
encased with steel, built on a timber framework and fitted 
with a steel roof. An outstanding feature is the large 
observation window, which stretches practically across the 
whole side of each compartment. The corridor partition 
has been altered, and, by means of enlarged side windows 
and a wider sliding glass-panelled compartment door, an 
uninterrupted “window seat” view on either side is 
given to every passenger in the compartment. 


Execrric headlights on locomotives as a protection 
against obstructions on the line were mentioned in a 
parliamentary question on February 27th, and in reply 
Mr. Hore-Belisha drew attention to Colonel Mount’s 
remarks in his report on the King’s Langley collision to 
the following effect: ‘‘ My attention has been called to a 
suggestion that these collisions would have been pre- 
vented by the use of searchlights on the engines. Owing 
to curvature of the railway at the site, I think it very 
doubtful whether such equipment would have had even 
preventive effect ; but, in any case, in main line opera- 
tion in this country, it would not be desirable from a 
safety point of view. Apart from the well-known inherent 
disadvantages of an intense beam of light, not only to the 
approaching driver, but to the driver using it, steps are 
having to be taken to-day to safeguard the view of engine- 
men from interference by extraneous road light signals 
and by street and sign lighting.”” We would add that 


only twice during the present century has this question 
of warning lights been mentioned in an accident report, 
viz., after the collision at Kirtlebridge, April 6th, 1906, 
and that at Aisgill on September 2nd, 1913, but in 
neither case did the railway company accept the 


Miscellanea. 


A DIRECT radio telephone service has been inaugurated 
between this country and Kenya. 


THe coal resources of the Union of South Africa 
are estimated to be 226,771,434,000 tons, of which 
8,725,000,000 tons are in proved deposits. The largest 
output in any one year up to the present was 13,913,400 
short tons in 1929. 


A NEw low-tem 
be erected by the 


rature carbonisation plant is to 
uhr Coal Syndicate, says Iron and 
Coal Trades Review. The new plant will be operated 
by the Kaiserstuhl mine of the concern, and is 
expected to be completed in about five to six months. 
Its annual capacity is to be raised in stages to 100,000 tons 
of low-temperature coke, requiring the treatment of 
some 125,000 tons of coal, and producing about 10,000 
to 11,000 tons of raw tar. It is proposed that the raw 
tar should be used as fuel oil, either in an unmanufac- 
tured state or after being subjected to only a slight 
manufacturing process, and possibly also converted into 
motor spirit, 

Tue total attendance at this year’s British Industries 
Fair was 308,406, of whom 143,783 visited Castle Brom- 
wich and 164,623 Olympia and the White City. The 
number of buyers from overseas who visited the Fair in 
London was 13,925 and of home buyers 117,277, as com- 
pared with 11,713 and 135,320 last year, when the holding 
of the Fair at different dates in London and Birmingham 
had the effect of increasing the number of home buyers 
visiting London at the earlier date. A comparison of this 
year’s London attendance figures with those of 1934, when 
the Fair was held simultaneously in both centres, shows an 
increase of 1917 overseas buyers, 2938 home buyers, and 
2346 of the general public. 


In the course of a paper read before the Royal Society 
of Arts on March 11th, entitled “‘ The Acoustics of Halls,” 
Dr. G. W. C. Kaye stated that the energy available in 
sound, particularly in speech, may be very prescribed. 
The power of the average human voice has been measured 
and found to be very small, no more than about 10 micro- 
watts during normal conversation, about 100 microwatts 
when talking loudly, and about 1000 microwatts when 
shouting. As regards music, an average figure for a 
soloist or a single instrument is perhaps 100 microwatts 
or more, which may be increased five or tenfold in a very 
large hall and may on occasion be much less. An orchestra 
of seventy-five players has a normal output of about 
4 watt (the bass drum claiming some 60 per cent.), which 
may rise to 50 watts in stirring passages. 


In order to speed up communications between the 
head office in Dursley and the London office in Kingsway, 
R. A. Lister and Co., Ltd., have installed a private tele- 
printer service, by means of which can be 
exchanged telegraphically between the two places in 
typewritten form. The teleprinter instruments at each 
end closely resemble ordinary typewriters and can be 
readily operated by typists after only a few hours’ practice. 
The Post Office reserves a private line for each client who 
installs a teleprinter. This line is available twenty-four 
hours a day if requ:red, and all communications are 
secret. It is impossible to tap the line at any point. The 
speed at which messages can be transmitted is governed 
only by the skill of the operators, and two experts hundreds 
of miles apart can carry on a “ conversation ” almost as 
quickly by wire as by word of mouth. One of the many 
features of the service is that a message typed on either 
machine is reproduced simultaneously at both ends, so 
that both the sending and receiving offices have copies 
for record purposes. . 

In a lecture given on February 24th before the London 
Section of the Institution of the Rubber Industry, Mr. 
O. M. Hayden, manager of the DuPont rubber laboratories, 
discussed the commercial applications of ‘‘ DuPrene,” 
a new synthetic rubber-like material made by his com- 
pany. ‘“ DuPrene,” a chlorinated butadiene, resembles 
rubber to some extent in chemical composition. It is 
claimed to be superior to the natural product in its resist- 
ance to heat, ageing, and chemical and solvent deteriora- 
tion. The tendency of natural rubber to become depoly- 
merised by heat is not present, it is said, in ‘“‘ DuPrene,”’ 
nor do compositions made of it chip and crack when 
exposed to direct sunlight to the same extent as do rubber 
compounds. It is further stated that oxidation, on which 
ageing depends, is not nearly so rapid with ““ DuPrene ” 
as with rubber compounds, and it is notably more resistant 
to ozone. It is also less permeable ‘to gases and resists 
the action of acids and alkalies to a greater extent. These 
properties, it is asserted, make “ DuPrene”’ of special 
interest to a very wide range of industries, notably the 
automobile, chemical, and general engineering and 
electrical industries. We are informed that ‘‘ DuPrene,”’ 
in spite of its high present price compared with natural 
rubber, already commands a wide sale. 

ADDRESSING the Institution of Petroleum Technologists 
on March 10th, Sir John Cadman, President of the Insti- 
tution, said that indications of petroleum had long been 
observed in various districts in Great Britain. A con- 
siderable number of seepages had been met with in coal 
workings in the Midlands and in shale mines in Scotland. 
It was this evidence which directed the investigations of 
1918 and onwards, when the Government, through the 
organisation of the late Lord Cowdray, endeavoured to 
ascertain by the drill whether petroleum existed in this 
country in commercial quantities. For many years past 
members of the geological staff of the Anglo-Iranian Oil 
Company had been working on the problem as to whether 
oil may be presumed to exist in Great Britain in significant 
quantities. Their researches had covered a much wider 
range of investigation than that undertaken sixteen to 
eighteen years ago. Recent work tended to indicate the 
existence of favourable conditions in zones previously 
unexplored. Work in areas which had been licensed was 
now in progress and very shortly deep drilling would begin 
on certain selected structures. It was quite impossible 
to forecast what would be the result of the search, but 
there was already sufficient evidence available to justify 





recommendation. 
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Air and Water. 


THE construction of an aerodrome site on the outskirts 
of Luton, Beds., is to be begun. 


DvrinG the first two months of the year fifteen vessels, 
of a total of 33,500 tons, were launched on the Clyde. 


For many years the largest steamship in the world, 
the Cunard White Star liner “ Majestic ’’ has finished her 
career in the company’s express service and has heen laid 
up at Southampton. It is anticipated that the “‘ Majestic ~ 
will be sold for breaking up when the “ Queen Mary ” is 
im service. 

THe second of the new series of $000-ton cruisers, 
H.M.S. ‘‘ Southampton,” has been launched from the 
Clydebank yard of John Brown and Co., Ltd. The first 
vessel of this class, H.M.S. ‘‘ Newcastle,”” was launched in 
January last, and there are six more in course of con- 
struction. 


Tue record flying time from Cape Town to England has 
been lowered to 6 days 6 hours 57 minutes by Flight- 
Lieut. T. Rose. It will be remembered that Flight-Lieut. 
Rose left Lympne on February 6th and made a record 
flight to the Cape. The machine in which the flights 
were made is a Miles Falcon fitted with a Gipsy Six 
200 h.p. engine. 

THE new De Havilland air liner “ Dryad,” which has 
been constructed for Imperial Airways, is equipped with 
the ‘“ Anticer’’ method of preventing the formation of 
ice on the leading edges of the wings. The ‘* Anticer” 
system was described in THE EnGrIneer of July 5th, 1935, 
and the equipment on the “ Dryad ” is reported to weigh 
only 65 lb., including 3 gallons of liquid. 


Iw a statement before the House of Commons recently 
the Under-Secretary for Air said that it is hoped to open 
the following municipal aerodromes during the current 
year :—Bury St. Edmund’s, Cheltenham and Gloucester, 
Coventry, Oxford, Perth, Weston-super-Mare, Wolver- 
hampton, Worcester, and York. He added that all these 
aerodromes will be suitable and easily adaptable for 
defence purposes in an emergency. 


At the recent annual dinner of the Dover Chamber of 
Commerce, Major Aster said that in the tonnage which 
Dover served it stood fifth among the ports of the United 
Kingdom. During 1935 some 118 liners used the port, 
and, according to the Registrar of the port, a liner of 
10,000 tons, drawing 30ft. of water, entered the harbour 
at dead low water. Dredging operations in the harbour 
have cost some £25,000. Warehouses to the value of 
£4000 are to be erected. 


SPEAKING at Newcastle-on-Tyne recently, Mr. G. M. 
Walker, of Shell-Mex and B.P., Ltd., said that orders for 
four oil tankers, to cost £600,000, are to be placed on 
Tynesidé. He said that he deprecated suggestions that the 
oil industry does damage to the home coalfields, and declared 
that since the war his company had spent an average of 
£1,000,000 a year on Tyneside in purchases, salaries, and 
wages earned mainly in the building and repair of oil 
tankers. The 1936 programme would probably entail an 
expenditure of £1,500,000. 


AccorpIneG to The Times Canberra correspondent, the 
Commonwealth Government has approved the duplication 
of the oversea air mail service between Singapore and 
Brisbane, as the large volume of mails restricts passenger 
and freight accommodation. The increased business makes 
it possible to run a duplicated service at the original 
estimated cost of a weekly service, which involves an 
annual loss of £40,000. As the duplicated service will 
operate for a year, it will not interfere with any new 
services started next year. Internal connecting services 
will also be duplicated. 


A NEw system of naming aircraft is to be adopted by 
Imperial Airways for the fleet of forty-one flying boats 
and air liners now being built for use on the Empire air 
routes. Hitherto Imperial Airways have given their 
aircraft names which began with the initial letter of the 
constructors’ name, the particular class of aircraft being 
known by the name given to the first of the type. Under 
the new system an alphabetical class sequence will be used, 
and the letter “‘ C’’ has been allotted to the new Empire 
flying boats, which will be known as “ C ” class aircraft. A 
fleet of twenty-eight of these aircraft is being built, and 
for them names beginning with the letter “C”’ have been 
chosen. 


A motor lifeboat, which the Royal National Lifeboat 
Institution has built for its station at Ilfracombe, in North 
Devon, is the second of a new light type, weighing only 
3} tons. She is 32ft. long, is driven by two 10 h.p. engines, 
and has a speed of just under 7} knots. The first of this 
type, sent to Wells, Norfolk, last month, is driven by a 
Hotchkiss internal cone propeller, consisting of two cased- 
in paddles inside the boat. The Ilfracombe boat has 
ordinary propellers at the stern. From the experience 
gained with these two boats it will be decided which 
method of propulsion to use in other lifeboats of this type. 
Thenew boat will replace a pulling and sailing lifeboat and 
is the fourth new motor lifeboat to be sent to the coast 
this year. There are now 128 motor and 40 pulling and 
sailing lifeboats in the Institution’s fleet. 


THe L.M.S. Railway’s new turbine steamer 
** Marchioness of Graham,” which has been built to the 
company’s order by the Fairfield Shipbuilding and Engi- 
neering Company, Ltd., Glasgow, was launched by Lady 
Helen Graham on March 6th. The new steamer, which is 
to be employed on Firth of Clyde cruising services. will 
have accommodation for 1300 passengers. In his speech 
at the launch Sir Alexander Kennedy said it would be a 
mistake to over-rate the progress made by the shipbuilding 
industry. The flow of orders since the beginning of 1936 
had eased as compared with the last quarter of 1935. At 
present they were operating at the three-quarter-million 
level of merchant tonnage, as against 1,500,000 tons of 
work in hand four or five years ago. With the delivery 
of the “‘ Queen Mary ” and several other large ships during 
the first six months of this year, it would be a struggle 
to maintain tonnage under construction at 750,000 tons 
and prevent the berths occupied falling below the 50 per 





a programme of test drilling on a not inconsiderable scale. 
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our lists are kept alphahetically by towns. Advices of thie nature 
should reach us by the first post Wednesday morning prior to the 
alteration. 











Pencil Portrait No. 5. 


With this issue we present the fifth of our Pencil 
Portraits. It is of the Right Hon. Lord Riverdale of 
Sheffield, Chairman and Managing Director of Arthur 


Balfour and Co., Ltd., of Sheffield, and Chairman of 


High Speed Steel Alloys, Lid., of Widnes ; Chairman 
of C. Meadows and Co., Ltd., Sheffield ; and Director 
of the National Provincial Bank, Ltd., of the Telegraph 
Construction and Maintenance Company, and other 
companies. As Mr. and, after 1923, as Sir Arthur 
Balfour, Lord Riverdale (created 1935) served on 
numerous economic commissions at home and abroad, 
amongst which may be mentioned the Royal Commission 
on Railways, 1913; the Coal Commission, 1919; 
the Safeguarding of Industries Commission, 1922 ; 
and the Industry and Trade Commission (Chairman), 
1924. He was Chairman of the United Kingdom Trade 
Mission to Egypt in 1931 and in the same year Member of 
the Chinese Purchasing Commission. In 1935 he was a 
member of the Anglo-Japanese Trade Relations Com- 
mittee. During the war he visited Italy, France, and 
Switzerland on Government Commissions and was able 
to smooth over certain difficulties in.connection with the 
trade between those countries and Great Britain. 





NAVAL DEFENCE. 


FoLLtowinG the issue of the White Paper on 
Defence, of which a summary appeared in THE 
ENGINEER of last week, the Navy Estimates for 
1936 were circulated on Wednesday, March 4th. 
A notable feature is the absence of any provision 
for new construction during the forthcoming finan- 
cial year. A programme of shipbuilding is to be 
introduced at a later date and will be covered by a 
supplementary estimate. The new Estimates, in 
fact, bear no direct relation to the Government’s 
plan, outlined in the White Paper, for strengthening 
the Navy, though indirectly they reflect the new 
policy of preparedness which has been forced upon 
the country by the inexorable pressure of events. 
The Navy Estimates for 1936 show a net total of 
£69,930,000, and exceed by £9,880,000 those of 
last year, exclusive of the supplementary estimate 
of £4,850,000 submitted to Parliament last month. 





! 
| This large increase is due mainly to two factors : 
| the acceleration of work on existing programmes 
| of construction and the renovation of the Fleet Air 
| Arm, neither of which can be dissociated from the 
| political outlook abroad. For too many years now 
|it has been the practice of the Admiralty, con- 
| strained, of course, by Treasury influence, to allow 
an inordinate time lag between the authorisation 
| of new ships and the actual placing of contracts. 
‘An extreme example of the delay occasioned by 
| this practice is seen in the cruiser “ Amphion,” 
which was authorised five years ago, but is still 
not ready for sea. Further, the cruiser “ South- 
ampton,” authorised three years ago, is to be 
launched only this week. Happily, there is to be 
an end to this unsatisfactory state of affairs. A 
great part of the increased expenditure in the 
coming year will be accounted for by the speeding 
up of work on ships already in hand. The destroyers 
of the 1935 programme were laid down at a much 
earlier date than had been customary, and 
the cruiser programmes of the 1933 and 1934 
programmes have been accelerated. This fact in 
itself is indicative of the new spirit which has 
begun, none too early, to permeate British naval 
policy. Next to the increase of £4,645,109 in the 
vote for construction, the largest addition to the 
Estimates is one of £3,936,191 for the maintenance 
of the Fleet. The heaviest items under this 
heading are those for repairs and refits, for improved 
anti-air defence of the Fleet, and for making good 
deficiencies in defensive material, stores, and 
equipment. These shortcomings are notoriously 
the result of past “‘ economies,”’ which were carried 
too far for national safety. Finally, an extra 
| £1,082,000 is taken for the Fleet Air Arm, not to 
|add a single machine to its present strength, but 
to re-equip existing flights with up-to-date material. 
Under Vote A provision is made for an increase of 
| 4613 in the personnel of the Fleet, including the 
additional personnel provided by the supplementary 
estimate for 1935 and made necessary by the 
present emergency dispositions of the Fleet. As 
was stated in the White Paper, the intention is to 
increase the personnel by about 6000 men by 
March 3lst, 1937, and the addition provided by 
the new Estimates is included in that figure. 

The First Lord’s statement accompanying the 
Estimates gives, as usual, an interesting survey of 
general progress. The most important new ships 
in hand are the eight cruisers of the 9000-ton 
‘“‘ Southampton ”’ class, voted in 1933-35. The 
“Newcastle” was launched in January, the 
nameship was floated on Tuesday last, March 10th, 
|and the “ Sheffield,” “‘ Glasgow,” and “ Birming- 
|ham”’ should all be afloat before the autumn. 
| The remaining three units of the class, “‘ Liverpool,” 
“‘ Manchester,” and “ Gloucester,”’ authorised last 
| March, are already under construction, and provide 
a further example of the policy of acceleration. In 
passing it may be mentioned that these eight ships 
are probably the largest cruisers we shall build for 
some years tocome. In the treaty which promises 
to emerge from the Naval Conference now sitting 
in London, future cruisers are restricted to a 
maximum of 8000 tons, which is 2000 below the 
limit established by previous treaties. This cut 
in dimensions will be generally welcomed, not least 
by the British taxpayer, who has been the chief | 
sufferer from the craze for big ships which still 
flourishes across the Atlantic. The reduction is of 
special importance in view of the fact that to reach 
the strength of sixty under-age cruisers proposed 
in the White Paper it will be necessary to build at 
least twenty-five new ships in the course of the 
next five years. The flotilla leader and eight 
destroyers of the 1933 programme will be complete 
| by next month, and, thanks to acceleration, the 
nine similar vessels of the 1934 programme will 
| all be in service before the end of the year. Under 
| the normal] and supplementary Estimates for 1935 
one leader and fifteen destroyers were authorised, 
seven of the latter representing a new and excep- 
| tionally powerful type of 1850 tons. All these 
vessels have been ordered and may be in the water 











going complete renovation, is now running her 
trials. On completion she is to go to the Mediter- 
ranean, and the “ Renown ” will then be taken in 
hand for similar treatment, involving in her case 
an entirely new outfit of propelling machinery. 
The ‘‘ Revenge ”’ is also to begin a heavy refit this 
year, and among other vessels earmarked for 
extensive overhaul is the “ Nelson,” which has 
now had eight years of continuous service in the 
Home Fleet. In view of the growing importance 
of air power in problems of national defence, 
special interest attaches to the references made to 
this subject in the First Lord’s statement. 

Viscount Monsell devotes several paragraphs 
to last year’s combined exercises in the Atlantic, 
in which the Fleet Air Arm took a prominent 
part. He writes of the “ most valuable experience 
obtained in the operation of Fleet aircraft in 
oceanic warfare over a prolonged period.” On 
every one of the eight days for which the 
exercises lasted the Fleet Air Arm carried 
out a full flying programme of reconnaissance. 
striking-force operations, and anti-submarine 
patrols. “The value of the Fleet Air Arm 
to the Navy,” he adds, “the advantage which 
superior numbers of seaborne aircraft confer 
on a fleet, and the necessity for their adequate 
naval training, were again clearly demonstrated.” 
While this tribute is welcome as proof of the 
Admiralty’s interest in and appreciation of the air 
weapon as a naval auxiliary, it affords no grounds 
for the sensational claims which extremist air 
partisans are prone to make. Propaganda on 
behalf of one service which aims at belittling 
another cannot be too strongly deprecated. We 
consider it deplorable that retired officers of the 
various services, whose names or rank are suggestive 
of authority, should lend themselves to statements 
regarding the supposed power of bombs against 
warships for which there is no real foundation. 
Experiments made by the British Admiralty and 
the U.S. Navy leave no doubt that the bomb 
menace has been grossly exaggerated. For 
example, the post-Jutland U.S. battleship “ Wash- 
ington,” condemned under the original Naval 
Treaty, was subjected to an ordeal far more severe 
than any warship would be likely to undergo in 
actual war. Three 2000-lb. bombs and two 400-lb. 
torpedo warheads were detonated at the most 
effective depths under water in contact with or close 
to the ship’s bottom. Afterwards the ship was 
inspected and found to have taken a list of 5 deg. 
In spite of this she rode out a gale of wind for three 
days and finally had to be despatched by gunfire. 
The result of similar tests by the British Admiralty 
coincide with American experience. In short, so 
far as bomb attack is concerned, there is not the 
slightest evidence that the modern battleship is 
unduly vulnerable. 

The naval proposals in the White Paper are not 
sufficiently detailed to enable us to judge of their 
adequacy or otherwise. Two battleships are to be 
laid down early next year, and the present esta- 
blishment of fifty odd cruisers is to be increased to 
seventy, of which all but ten will be under the age 
limit. As already stated, to reach this strength 
not less than five cruisers must be started annually 
for the next five years, anfl the first group is to be 
included in the programme for the current year. 
We trust that the “steady replacement” of 
destroyers and submarines promised in the White 
Paper implies a substantial increase on the meagre 
yearly programmes of the past. With only eighty- 
eight destroyers of post-war design built or building 
it cannot be said that the minimum requirements of 
the Fleet in this indispensable arm are in sight of 
fulfilment. Some observers, no doubt, will detect 
in the marked emphasis which the White Paper 
lays on air power a sign that the violent propaganda 
waged on behalf of aviation has not been without 
effect even in Government circles. For this reason 
we welcome the official recognition in the same 
document of “the overwhelming importance of 
the Navy in preserving our sea communications 
and thus ensuring to this country the supplies of 
seaborne food and raw materials on which its 





in less than twelve months from now. Submarine 


three boats of the 1935 programme are understood | 
to be already on the stocks. The 22,000-ton air- 
craft carrier “ Ark Royal,” authorised in March, | 


for completion in July, 1938. As stated in the 
White Paper, a new aircraft carrier of a smaller 
type is to be laid down at an early date. 

A great deal of money is necessarily being spent 
on the repair and modernisation of ships which are 
already old in service, but have to be retained in the 
Fleet for want of reliefs. The “ Repulse,” which 








has been in dockyard hands for three years, under- 


construction is proceeding at a slower rate, but the | existence depends.” 


Railcaprs. 


Ir little that is new was said either in the papers 


1934, but not started until September last, is due | or in the subsequent discussion at the Symposium 


on “ Railcars,” organised by the Institution of 
Automobile Engineers on Tuesday, March 3rd, 
and attended by members from a large number of 
institutions and societies, at least the proceedings 
did bring together many of those interested directly 
or indirectly in the manufacture or operation of 
railcars, and demonstrated how widely divergent 
are the views held in relation to almost every facet 
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of the subject from minor details of design to the 
broad principles of operation on which design must 
ultimately rest. In fact, so great was the area of 
the field covered by the papers, and so widely did 
the views expressed diverge one from another, that 
the discussion, despite the inherent interest of the 
subject and the conviction of each separate 
speaker, became not a little ragged and disjointed. 
For although a later speaker might express a view 
totally opposite to that delivered by an earlier one, 
neither contestant was able to quote such evidence 
in his favour as would seem incontrovertible by 
an impartial observer, and consequently no decisive 
conclusion could be drawn. Even the papers them- 
selves were each, with the exception of that by 
Mr. Tritton, written by a gentleman concerned 
with a special design and consequently, despite, 
the authors’ efforts to be impartial, remained 
somewhat biassed and to that extent unconvin ing. 
Indeed, perhaps the same might be said of Mr. 
Tritton’s paper, for, as will have been observed 
from a perusal of the abstract printed in our last 
issue, he appears to be wholeheartedly in favour of 
a wider adoption of railears on our railways, 
although he sees, probably more clearly than an 
enthusiastic and impatient designer, the difficulties 
inherent in fitting a vehicle with such different 
characteristics into the normal railway services. 
On one point alone did we observe that any 
approach to unanimity existed—the importance of 
the railcar itself and the advantages it was thought 
the railways and the public would gain by its wider 
adoption. Even on this matter, so natural for 
agreement in a meeting of engineers mainly 
interested in the welfare of the internal combustion 
engine as opposed to steam, there could probably 
have been found those who doubted whether the 
opportunities for railear operation in this country 
were as numerous as the majority of those present 
believed. 

But though the manufacturers of railcars may 
sincerely believe that the railways would benefit 
by an extended use of these vehicles, the ultimate 
decision lies neither with the railways nor with 
the manufacturers, but with the public from which 
the railway companies derive their revenues. In 
the present fluid state of opinion relative to all 
phases of manufacture and operation the railway 
companies are unable to tell exactly of what the 
railear is capable nor what appeal this form of 
travel is likely to make to the great body of the 
public other than those to whom novelty is always 
best. In such circumstances they rightly proceed 
with caution and consider such services as are 
maintained by railears to be experimental until 
such time as much that still remains problematical 
has been resolved. As Mr. Tritton very ably 
points out in his paper, there are many problems 
in the operation of railears to be solved. Besides 
the ~ inevitable * horse-box there is the difficulty 
that. unlike the steam train, the railear has but a 
small overload capacity with which to deal with 
the number of passengers travelling on a market 
day, for instance ; and it was Mr. Hornbuckle, of 
the L.M.S., who pointed out in the discussion that 
branch line services can be maintained by old main 
line stock on which practically all depreciation has 
been paid, operated bya locomotive which, even 
if a railear is present, must still remain at hand for 
shunting, for drawing goods trains, and for other 
purposes, so that the actual saving by a substitution 
may be small or non-existent. Moreover, those 
who advocate with such enthusiasm the running of 
a frequent service of fast inter-urban railears of 
small passenger capacity instead of the less frequent 
service of heavy steam trains tend to overlook that 
the railway lines of this country are among the 
most densely loaded in the world, so that it is 
difficult enough to arrange for even a single 
especially fast train, not to mention a series of 
them. Fortunately, perhaps, as it is still a matter 
of doubt whether the railcar can really show any 
saving in the cost of maintaining a service, one of 
the chief objects of the railways, as Mr. Hornbuckle 
pointed out, must be that of making the best use of 
the capital invested in various railway buildings, 
in the signalling system, and in the track itself. 
On this ground, by proving more attractive to the 
public, a railcar service might easily justify itself 
despite the fact that it could show no saving in cost. 

But the real value of the symposium lay, we 
believe, in the fact that it made more plain the 
certainty thatthe railcar cannot attain an important 
place in railway operation until the fluidity of view 
regarding it has been somewhat consolidated by 
actual experience and until some knowledge has 
been gained as to its potential capabilities and as to 
which of those capabilities will prove really useful 
to the railways and attractive to the public. Only 
when sufficient experience has been gained to allow 





a decision to be made as to the relative advantages 
and fields of use of light and heavy cars and of 
high and medium-speed engines ; when the best 
power to weight ratio to adopt for certain definite 
conditions can be determined by calculation and is 
no longer a matter of personal opinion ; when there 
is no longer much argument as to whether it is 
preferable to place the engine on the bogie or to 
mount it in the frame; and when the pneumatic 
tire has found its due place in railway operation, 
will it be possible to assign definite standards and 
limit the number of types of railear to meet certain 
defined duties. This point, however, at which 
broad principles of construction will be the same 
though competition may still exist in detail 
cannot be reached at a single bound. To obtain 
the required consensus of opinion on the very great 
number of points at issue the railway engineers and 
the manufacturing designers must not only agree 
on the possible advantages of railcars as a means of 
operating railways, but must also consult together 
and experiment together to discover what it is 
that the railcar shall be expected to do. 


The Pig Iron Position. 


THE position which obtains in the British pig 
iron market is not exactly a testimonial to the 
manner in which the manufacturers have developed 
the industry under the protection of import duties 
or to the control exercised by the British Iron and 
Steel Federation. The difficulty consumers have 
found in obtaining supplies has been growing since 
the early autumn and has now reached a stage in 
which it is practically impossible for certain kinds 
of pig iron to be bought for early delivery. Many 
excuses have been put forward on behalf of the 
makers. It is said that there has not been suffi- 
cient blast-furnace coke available to maintain a 
greatly increased output ; that there is a scarcity 
of scrap; and that the furnaces available for re- 
commissioning are not modern enough to be 
operated economically. The last argument, how- 
ever, is somewhat vitiated by the fact that the 
production of pig iron in 1929 was 7,589,000 tons, 
whilst last year it was 6,426,000 tons. The output 
of pig iron has definitely failed to increase in the 
same proportion as that of steel. In 1933 and 1934, 
for instance, the production of pig iron was about 
2,880,000 tons less than that of steel; but last 
year, when 9,842,000 tons of steel were made in this 
country, the disparity increased to 3,416,000 tons. 
The production of pig iron does, of course, depend 
to a great extent upon the quantity in the hands 
of the makers from time to time. Unfortunately, 
no statistics relating to these stocks are issued, but 
it is believed that the heavy accumulations in 
existence when the present boom began have been 
entirely liquidated. Statistics, however, give us 
an indication of the way in which the industry has 
been operated, and they disclose a disproportionate 
increase in the manufacture of basic iron compared 
with hematite and foundry. In 1933 the figures 
were 1,107,500 tons of hematite, 930,400 tons of 
foundry, and 1,910,900 tons of basic. In the 
following year the production included 1,517,100 
tons of hematite, 1.277.900 tons of foundry, and 
2,953,400 tons of basic. In 1935 the increase in 
the production of basic was more noticeable, the 
figures being—hematite 1,331,800 tons, foundry 
1,215,300 tons, and basic 3,090,600 tons. 

It may be taken for granted that the question of 
profit has an important bearing upon the rise or 
fall in the manufacture of any particular descrip- 
tion of pig iron, and it has to be borne in mind 
that most of the blast-furnace plants are associated 
with steel companies. It therefore follows that 
in a time of abnormal demand for steel it pays the 
makers to concentrate their production upoa steel- 
making irons, since they expect to make a greater 
profit upon the finished steel material. This 
position has ruled for many months, but other 
complications of an unusual nature have increased 
the difficulties of the situation. By an agreement 
arising out of the Ottawa Conference, the Indian 
producers have the right to supply 70,000 tons of 
basic pig iron per annum to the steel makers in 
this country, plus a proportion of the requirements 
of users who are obliged to buy on the open market. 
Through circumstances which need not be dis- 
cussed here, India last year was able to supply 
only a small proportion of this quantity. Appa- 
rently, however, the position will improve during 
the present year. The question of the price of 
basic pig iron began to be important some months 
ago. Since the British Iron and Steel Federation 
commenced to exercise a somewhat precarious 
control over the pig iron industry, the quotation 
for this class of iron has been only once increased, 
and as a result the producers have become some- 





what restive. Some weeks ago they met and 
agreed to a 5s. advance, subject to confirmation by 
the Federation. That consent has not yet been 
forthcoming, and since then the scarcity of basic 
iron has become accentuated, and those buyers who 
cannot cover themselves at current prices not un- 
naturally think that iron is being held off the market 
pending an official advance in the price. The 
position as regards hematite is different, and the 
producers, with some reason, are more contented. 
Like the makers of basic iron, they wished to raise 
their quotations for the second time since the 
duties were imposed ; but could not obtain the 
consent of the Federation. Recently, however, 
they announced an increase, and then informed the 
Federatioa of their intention. Whether that body 
agreed or not is immaterial, as the new prices are 
now established. The scarcity of foundry iron 
affects an entireiy different body of users. This 
iron is used chiefly by industries not controlled 
by steel-making firms, and to whom any restric- 
tion of supplies of raw materials is a serious 
matter. Reports differ as to the extent of the 
inconvenience the foundries have suff2red as a 
result of the shortage, but the producers argue that 
as most consumers have covered themselves, little 
hardship has been inflicted. On the other hand. 
there are stories of small firms being badly handi- 
capped. Possibly complaints would be louder. 
but that consumers in these days have a lively 
apprehension of offending their suppliers. It is 
believed that the price of foundry iron will be 
advanced soon, but whether this will result in 
adequate quantities reaching the market is doubt- 
ful. Presumably for some time to come the firms 
producing pig iron will continue to concentrate 
upon the manufacture of basic, since it is only with 
the greatest difficulty that they can keep abreast 
of the present demand for manufactured steel. 

The shortage of coke and scrap to which the 
pig iron makers attribute the present position of 
the market should be relieved in the not distant 
future when new batteries of coke ovens which are 
nearing completion come into operation, and by the 
importation of large quantities of scrap. By then 
no doubt pig iron prices will have reached a level 
which for the time being will satisfy the pro- 
ducers. It might have been supposed that the 
simplest solution would have been to import suffi- 
cient iron to restore equilibrium to the position : 
but this would not be easy. The organisation of 
the industry is framed to prevent imports, and one 
of the defences it has erected is the ‘ Loyalty 
Rebate,” by which any firm breaking its associa- 
tion rules incurs penalties. If the Associations 
agreed pig iron might be imported, but twice 
proposals have been made by an important manu- 
facturing concern to bring in Dutch and Russian 
pig iron, and in neither case was permission given. 
The freedom of the market is further curtailed by 
the agreement between the British iron and steel 
industry and the European Steel Cartel, as neither 
the Dutch nor the Russian industries are parties 
to that organisation. It would be a bold action, 
therefore, to contract for large imports in the face 
of the threat that at no distant date the Govern- 
ment intends to make the iron and steel industry 
a present of a system of licences under which the 
licensee would pay lower duties than his compe- 
titors. Whilst this may complete the control of 
the pig iron and steel-making firms on the market, 
it can only increase the anxieties of those firms 
which are not entirely self-sufficient from the ore 
to the finished product. The Federation appa- 
rently cannot ensure that the British industry can 
produce sufficient to meet all requirements, nor 
can it be relied upon to create conditions of free 
trading in the home market by permitting the 
necessary imports of foreign iron and steel. 
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The ,Colorado River Aqueduct. 


No. II. 
(Concluded from page 265, March 6th.) 


YONSTRUCTING canal, conduit, and syphon 
connections.is limited to those months when the 

. prevailing temperatures make it possible to pour and 
properly cure the concrete. Pouring stops during 
June, July, August, and September when the tem- 
perature climbs to 100 deg. and occasionally to 116 
deg. Fah. The intense sunshine and the very dry 
air make it necessary to keep the interior surfaces of 
closed conduits continually moist with the aid of 
sprinklers. The exterior surfaces are promptly coated 
with coal-tar paint to retard drying, and that paint 
is whitewashed to minimise the absorption of the 
sun’s heat. Despite the climatic difficulties, the con- 
tractors have been doing their work rapidly ; but 
to facilitate their operations they have drawn into 
service much mechanised equipment. For example, 
the Thompson-Starrett Company is constructing in 
the desert around Eagle Mountain, 81,000 linear feet 
of conduit and 6300 linear feet of syphon. Of the 
latter, 4600ft. is partly double-barrel and 1700ft. is 
single-barrel. Draglines do most of the excavating 


proving of great help in speeding along the open canal 
work. In the beginning of the canal operations, 
early in 1935, the contractors relied mainly upon the 
hand placing of the concrete lining. First, the bottom 
slab of a section was placed much as highways are 
concreted, and then the sloping sides were surfaced 
with concrete when the bottom paving had set. The 
screeding of the slope concrete was done either by 
hand or by some kind of mechanical slip form, but 
the quality of the work was not high nor the rate of 
progress altogether satisfactory—there was need of 
greater speed and a better grade and uniformity in 
the concreting. As a result, a sub-grade trimming 
machine and a monolithic canal paver were designed 
and put to work with excellent results. The different 
contractors have adopted machines of this nature, 
that, while dissimilar in some particulars, are funda- 
mentally alike in their construction and in their 
operating principles. 

Broadly stated, both the trimmer and the paver are 
basicly mobile bridges that span’ a canal section and 








framing, from top to bottom and from side to side. 
The bottom of this plating is at a level with the leading 
edge of the slip form plate and it serves as a chute 
down which the concrete is directed into several 
pockets, each about 4ft. long, that are arranged to 
conform to the perimeter of the canal sections. Each 
pocket is 2ft. deep and 3ft. wide, and the purpose of 
these subdivisions is to prevent the concrete from 
moving down the slopes of the canal and piling up at 
the bottom. The operating cycle of the paver has 
been thus described by one of the division engineers 
of the District organisation :— 

“* Concrete is dumped from the mixers on the canal 
bank into a motorized, bottom-dump hopper car 
which then runs rapidly across the deck, on rails, 
dumping the concrete down between the rails on to 
the chute and into the small compartments. This car 
makes an average of one and one-half trips per minute 
and must be carefully handled in order to ensure an 
even distribution of concrete. Attached to the front 
of the truss frame are the two motor-driven winches. 
The speed of the winches may be variegl and can act 
as a differential on curves. As the machine pro- 
gresses the finishers follow behind ; and from framed 
wooden jumbos, also mounted on the rails, work over 
the surface of the concrete with hand trowels to 
produce the desired hard finish. At a speed of about 
lft. a minute one of these machines will pave approxi- 
mately 500ft., placing over 700 vards in one eight- 














of the trench, power-driven bulldozers are used to 
scrape and to grade, and there is a large batching 
plant-——which is shifted as the work goes forward— 
that can turn out 900 cubie yards of properly com- 
bined cement and aggregates for loading into a large 
fleet of 4-yard motor truck mixers. The inner and 
the outer segments of the metal forms are designed 
for easy assembling and removal, and the interior 
forms are expanded or contracted by means of a 
series of pneumatic cylinders. The exterior forms 
are raised and lowered by a gantry that moves on 
tracks carried by a mobile steel frame that runs 
upon track at each side of the conduit line. The arch 
form is filled by the gravity pouring of the concrete | 
from an overhead hopper. The invert is poured first 
and rough finished by a machine which approxi- 
mately trues the concrete to the prescribed curvature 
and incidentally cuts a slot in each of the upturned 
edges to produce keyways for the bonding of the arch 
concrete. Afterwards, the invert is trowelled by hand 
to give the concrete its final finish. It is possible to 
pour 210 linear feet of such large conduit sections in 
the course of a day, and every effort is made to save 
time and to lighten manual labour. Other con- 
tractors are doing similar or allied work, and are also 
utilising mechanical aids of one sort or another. In 
some cases the equipment has been adapted for the 
work in hand, while in other instances the facilities 
have been newly developed to meet this difficult field 
of service. 

While on this part of our subject, we might fittingly 
mention the trimming and paving machines that are 

















CONSTRUCTION OF CUT AND COVER CONDUITS 


advance on tracks that parallel the two sides of the 
primary excavation. Each bridge is a deck-trussed 
steel structure 60ft. long and with a width of around 
20ft. At each end the bridge is supported by hydraulic 
jacks, and the jacks are set on trucks that have 20ft. 
wheel bases. The truck wheels are, of course, flanged. 
The under structure of each bridge conforms closely 
to the designed finished contour of the canal, and 
both the trimmer and the paver are pulled forward 
by electrically driven winches on the bridges at each 
side that wind in cables that are secured either by 
grips of some kind to the rails ahead or to deadmen. 
The excess material on the slopes and bottom. of a 
roughly finished excavation is disposed of by scrapers 
and two lines of bucket conveyors on a bridge, which 
in turn discharge the spoil on to transverse belt con- 
veyors that dump on each side of the cut at points 
beyond the tracks. The subgrade trimmer precedes 
the paver. 

Beneath the deck truss of the concrete paver there 
is a steel plate from 6ft. to 8ft. in width. It is welded 
to the truss structure and extends down one side, 
across the 20ft. base spread, and up the other side, 
neatly paralleling the contour of the canal. This 
plate is virtually a slip form for finishing the surface 
of newly placed concrete. The leading edge of this 
plate carries a tube in which is housed a rapidly 
revolving excentric rod which acts as a vibrator to 
compact the concrete and to bring the finer materials 
to the surface so as to give the concrete the desired 
appearance of a smooth trowelled finish. A second 
sheet of steel projects down through the bridge 








hour shift, whereas the abandoned hand-placing 
method could only account for a 200ft. advance. 
placing 282 yards. With an initial investment of 
16,000 dollars each and an average of about 60,000 
cubic yards of concrete canal lining in each contract, 
it is apparent that the greater speed, more uniform 
results and economy obtained have more than 
justified their use.” When ready to operate one of 
these pavers weighs approximately 48 tons. 

At the close of the past year the records showed 
that the status of the work on the canal, conduit, and 
syphon sections of the aqueduct indicated the follow- 
ing accomplishments :—79-56 miles of excavation, 
52-50 miles of concrete work, and 17-27 miles of back- 
fill. There still remained to be done 63-93 miles of 
excavation, 89-94 miles of concrete work, and 
63-44 miles of backfill. So recently as January 2nd 
of the current year the last separating heading in two 
9-mile sections of the east Coachella Tunnel was 
holed through, thus bringing to that stage of comple 
tion the longest tunnel of that diameter yet driven 
anywhere. At the end of 1935 there still remained 
to be excavated only 9-53 miles of main tunnelling 
on the aqueduct proper. Because of the spirit 
prevalent throughout the organisations of the con- 
tractors and of the District, combined with the most 
modern of equipment, it has been possible to attain 
an average advance of 523 linear feet per month in a 
single heading in tunnel driving, and as much as 
4 miles a month of progress has been made through- 
out the entire aqueduct in tunnel driving. On the 
Hetch-Hetchy aqueduct the best record was 776ft. in 
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a month, and that was on the Mountain Division 
Tunnel alone and not for all the tunnels. One con- 
tractor on the Colorado River aqueduct advanced 
his tunnel in rock, in the course of thirty days, 1084ft., 
while another contractor, in a like period, tunnelled 
1027ft. in cemented gravel. The latter is a natural 
formation prevalent at some points along the course 
of the aqueduct. 

As might be expected, the nature of the ground 
pierced by the tunnels varies greatly even at short 
intervals. The rock commonly encountered has been 
gneiss with intrusions of granite and granodiorite— 
the age being possibly pre-Cambrian and surely pre- 
Cretaceous. Because the formations are much folded 
and usually extensively fractured it has been neces- 
sary generally to provide support during the tunnelling 
operations. The advance has been retarded wherever 
great care has had to be exercised in working through 
faulted areas that ceased to be active in a more or 
less remote past. In driving the Whitewater Tunnels 
a sedimentary formation of gravel, of the older 
Quaternary period, has been penetrated, but unex- 
pectedly has been found comparatively easy to work 
through. The ground has been supported in that 
formation with steel liner plates, and the driving has 
been done rapidly and at a relatively low cost. 


DIFFICULTIES AND OBSTACLES. 


A flow of water, but not in a hampering volume, 
was met with in the Bernasconi Tunnel, and an 
unlooked-for and sustained inflow of water was 
encountered at some parts of the Valverde Tunnel, 
where caving ground and water hampered advance 
until both of these difficulties were mastered. Indeed, 
progress in the Valverde Tunnel was made through 
water-bearing sand, and skin-tight sets of l6in. by 
I6in. timber were required. In the two sections of 











CONSTRUCTING PRE-CAST SYPHON SECTIONS 


that tunnel 7850ft. was driven west from Shaft No. 2 
and 450ft. east from Shaft No. 3, and closure at the 
two headings was made with an error of only }in. in 
gradient and jin. in line. The work was done by the 
Dravo Contracting Company. Water in the San 
Jacinto Tunnel has been not only large in volume, but 
otherwise difficult to deal with. Both at the Cabazon 
and the Potrero shafts of that tunnel the inflow of 
water has been a well-nigh continual menace, and in 
the Potrero shaft, in July of 1934, the inrush drowned 
out all equipment and arrested excavation for seven 
months. 

About the middle of the past year each of the shatts 
just mentioned was provided with a sealed pump 
chamber, excavated out of solid rock at the base 
of the shaft and equipped with water-tight steel doors 
placed in a passageway through a heavily reinforced 
concrete plug 14ft. thick. In the case of the Potrero 
shaft the doors are designed to withstand an 800ft. 
head of water—that is, if water should mount to the 
top of the shaft. A cooling system is installed in the 
chamber that maintains a circulation of air around the 
pumps, which are electrically driven. In the Potrero 
chamber, as well as in the Cabazon chamber, there are 
six pumps, five of 250 g.p.m. capacity each and one of 
1000 g.p.m. The Cabazon chamber has an auxiliary 
shaft that connects the compartment with the ground 
surface, 246ft. above, and that shaft affords access 
at any time and serves as a passageway for the dis- 
charge pipe lines and for the power and control 
cables. With these means of disposing of inflowing 
water it has since been possible for the District forces 
to advance expeditiously at the headings within the 
San Jacinto Tunnel. 

At the east heading from Potrero shaft, while pro- 
gressing through firm ground, a crushed zone was 
encountered from which a flow of 2900 gallons of 
water per minute entered the tunnel. The zone was 
not revealed by the pilot drill hole. The water pres- 
sure was estimated at 150 lb. per square inch, and it 





was necessary to build a bulkhead to confine the 
water while the broken ground was sealed by grout- 
ing. The procedure was as follows :—Cement sacks 
filled with sand barricaded the tunnel to its full 
height and for a thickness of 8ft. Voids ahead of the 
bulkhead, caused by caving of the ground, were pre- 
viously filled with sand bags, and any small opening 
along the rock walls and at the crown were filled with 
cement-sand mortar. The sand bag barrier was 
pierced by five 6in. drain pipes fitted with control 
valves at their outlet ends. It was reinforced 
by a heavy timber bulkhead that was braced 
by wooden beams extending rearward to the 
side walls of the tunnel. Preliminary grouting was 
done with a mixture of four parts of quick-setting 
cement, one part of sawdust, and 8 gallons of water 
for each sack of cement. Water pressure was relieved 
through the upper drain pipes and the grouting allowed 
to set for eight hours. This reduced the leakage, 
but a pressure of 140]b. was still induced by the 
inflow. Further grouting with sawdust, cement, and 
water cut the leakage to a very small flow. Through 
drill holes around the perimeter of the tunnel—the 
holes penetrating about 25ft. into the broken zone— 
grouting was resumed at a pressure of 250 Ib. and that 
operation virtually stopped further leakage. During 
the grouting a total of 1188 sacks of quick-setting 
cement were disposed of, using about 7 gallons of 
water per sack and 2 per cent. of a sealing compound 
called Aquagel. On removing the bulkhead to con- 
tinue tunnel driving, the broken area was found to be 
well solidified. 

A similar procedure was followed at the west portal 
of the same tunnel where an inflow of 3000 gallons per 
minute occurred when a top pilot drift reached a zone 
of broken ground. The bulkheading was done on a 
larger scale than at the Potrero heading, and the 
structure was built to withstand a pressure of 250 Ib. 
—the harricade of sand bags, with a bulkhead. of 
12 by 12 timbers was stiffened rearward by 
bracing of similar timbers. A total of 3132 sacks 
of cement and several hundred sacks of sawdust 


provided for the various organisations engaged on this 
tremendous engineering task. These habitations 
and conveniences are of diversified types, but all are 
designed and equipped to give the personnel in each 
camp every reasonable comfort, so that work in the 
isolated regions will be made tolerable by what is 
offered them in the hours of relaxation. Owing to 
climatic conditions, the housing and messing accom- 
modations for the workers are equipped with tempera- 
ture-controlled eating and sleeping spaces. The mess 
halls are commodious and clean, and the food is 
uniformly of good quality, of ample quantity, and 
well cooked. The men are charged 1-15 dollars a 
day for meals and 25 cents per diem for their rooms. 
Most of the camps are so far from a railway that the 
foodstufis have to be transported by truck, and the 
District operates its own refrigerator trucks. that 
make deliveries daily to some of the camps and every 
other day to the more remote of the engineering 
camps. An ample supply of fresh vegetables, milk, 
and other perishable foodstuffs is thus maintained, 
and in each camp ice-manufacturing equipment is 
available. Many of the camps have butane-gas 
plants that furnish fuel for heating and cooking, and 
electricity is also available for the same purposes. 
In some instances oil stoves and coal-burning appli- 
ances are provided. 

The District has a splendidly outfitted 35-bed 
hospital at the Berdoo Camp, and, in addition to the 
medical and surgical staff, there is a well-trained 
corps of male nurses. The entire hospital plant is 
air cooled. Each tunnel camp has a well-equipped 
first-aid station, and at every camp there is an 
ambulance for the prompt removal of major cases 
to the hospital. A number of the large contractors 
jointly maintain a hospital, near Desert Center, 
which serves their people on the eastern end of the 
undertaking. That hospital is likewise competently 
staffed and efficiently equipped. Finally, there is 
an extensive safety organisation that is active through- 
out the entire scope of aqueduct operations, and every - 
thing has been done that can be done to promote 





were used to effect a satisfactory sealing. 


TUNNELLING EQUIPMENT. | 
It has been found practicable, also time and money | 
saving, to excavate the full face in tunnelling opera- | 
tions, and this practice generally has permitted the | 
use of sturdy drill carriages mounting from four to | 
six drills—the drills often being of automatic feed | 
types. The drill carriages have been equipped with | 
down-folding platforms to facilitate moving them in | 
and out of a tunnel. The drill carriages are shoved | 
to the working face by electric locomotives, and | 
similarly withdrawn to a safe distance prior to firing. | 
A drill round consists of from twenty-five to sixty 
holes, varying from 4ft. to 8tt. in depth. Depending | 
upon the nature otf the rock, the drilling of a round 
consumes from 2 to 3} hours, and the holes are loaded 
with from 25 to 40 per cent. dynamite. The system | 


ot ventilation is such that a heading can be cleared | 
The drill carriages or jumbos being | 


in half an hour. 
used in the Parker Dam diversion tunnels are so large 


that they can mount twenty-five or more drills. The | 


mucking machinery in use in the aqueduct tunnels 
is of the latest pattern and highly efficient. Ingeni- 
ous car-switching arrangements make it possible to 
withdraw the loaded muck cars and to run forward 
the empty ones with the least delay. 

Three types of support have been used within the 
tunnels—timber, steel, and steel ribs lagged with 
wood. Gunite has been widely employed to coat rock 
surfaces that showed a tendency to spall rapidly 
when exposed to the atmosphere. In the permanent 
lining of the tunnel sections a number of different 
concrete placing machines have been in service, and 
distinctive merits are claimed for each, but all have 
certainly helped in hastening progress. Steel forms 
are used in placing the concrete lining so as to ensure 
the desired superficial finish, and most of the con- 
tractors utilise collapsible forms, mounted on carriages 
that make it easy to retract the forms and to shift 
them to the next pouring position after the last 
section of concrete has set sufficiently. The concrete 
is placed by both pneumatic and pumping types of 
apparatus. The arch is poured first and then the 
invert follows. The concrete has a strength of 2500 lb. 
in twenty-eight days. In the majority of cases the 
concrete is mixed mechanically at central plants and 
then delivered to the placers, but one contractor at 
least has in service an ingeniously combined plant 
that both mixes and places the concrete. This plant 
is mobile and moves forward as the work advances. 

There are matters of detail and other aspects of 
the whole undertaking that would warrant mention 
and elaboration if space permitted ; but the present 
aim is to summarise the subject and to give the reader 
an understanding of the magnitude of the project 
and the broad character of the work and the manner 
in which it is being attacked, with success, despite 
many physica] difficulties. Before the aqueduct is 
finished, it will be necessary to excavate 34,810,000 
cubic yards of rock and earth and to place a total of 
4,098,600 cubic yards of concrete—not to mention 
62,600 tons of reinforcing steel. 


CaRE OF PERSONNEL. 
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safety consciousness among the men and to stimulate 














PRE-CAST SYPHON SECTION 


carefulness by awarding monthly a pennant to the 
camp that has achieved the best mark for the given 
period. Splendid results have been attained not- 
withstanding that tunnelling and other records of 
astonishing excellence have been made amid hazard- 
ous settings that ordinarily take a heavy toll in life 
and limb. 


CONCLUSION. 


During the past year, work was actively carried 
forward on the distributing system west of the 
Cajaleo Reservoir, which is to form the link between 
the aqueduct per se and the communities now con- 
stituting the membership of the Metropolitan Water 
District of Southern California. - The distributing 
system is to consist of tunnels and pipe lines. Out of 
a total of 15-69 miles of tunnelling 7-43 miles had 
been driven at the close of last December, and some 
of that work had been done at a notably rapid rate. 
The pipe lines will have diameters ranging from 
10ft. 3in. to 13ft., and a large percentage of these 
conduits is to be of precast types, although some 
of the conduits will be cast in place. The distributing 
system will have a total length of 172 miles, will call 
for 10,326 cubic yards of excavation, the use of 
833,000 cubic yards of concrete, and the installing of 
62,200 tons of reinforcing steel. The distributing 
system is to be ready for service by the time the main 
aqueduct is completed. 

And what is the quality of the water that the 
District is to obtain at great cost from the distant 
Colorado River? It is authoritatively stated that it 
will prove acceptable for the many uses to 
which it will be put, and it has been determined after 
careful investigation that the water, when clarified, 
is found to be exceptionally free from bacterial pollu- 
tion. In its mineral content, the water compares 
favourably with other waters in Southern California. 
The dissolved solids vary with the state of the river, 
and range from about 1000 parts per million at low 


With the exception of those forces doing work at | flow to less than 300 parts per million during floods. 
or near the westernmost section of the aqueduct, |The Boulder Dam Reservoir will equalise this varia- 
living quarters and messing facilities have had to be | tion, and produce an average salt content of a little 
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more than 500 parts per million. Boron and fluorine 
have at no time been found in harmful amounts in 
the water, which has been extensively used in irrigat- 
ing citrus groves in the Imperial Valley and on the 
Yuma Project; and the absence of fluorine is con- 
firmed by the wide domestic use of the water in the 
same areas. Colorado River water normally carries 
a large percentage of silt. The Boulder Dam will 
cause the precipitation of the suspended solids, and 
the water entering the aqueduct intake will also be 
virtually free of silt when the river bed between the 
Boulder Dam and the Parker Dam purges itself, 
and the basin above the latter dam acts as a second 
stilling basin. Even when clarified, the water will 
remain moderately hard, but in other respects will be 
of high quality. The hardness, according to an official 





statement, can be got rid of at a moderate expense by 
suitable treatment. 

The technical members of the executive staff 
directly in charge of the building of the Colorado 
River aqueduct are:—F. E. Weymouth, general 
manager and chief engineer; J. L. Burkholder, 
Assistant general manager; Julian Hinds, assistant 
chief engineer; J. M. Gaylord, chief electrical engi- 
neer; James Munn, general superintendent of 
construction; R. B. Diemer, distribution system 
engineer; and Don J. Kinsey, assistant to general 
manager. The division engineers are :—R. C. Booth, 
Division No. 1; W. E. Whittier, Division No. 2; 
John Stearns, Division No. 3; B. C. Leadbetter, 
Division No. 4; and J. B. Bond, Divisions Nos. 5 
and 6. 








The Grant of Trading Monopolies: 
Then and Now.’ 


By 


History. 
A® I use the word “letters patent ’’ or ‘ patent ” 
eonstantly, let me explain the origin of the term and 
its significance. 

Letters Patent, as Blackstone says in his Commentaries, 
are so-called “‘ because they are not sealed up, but 
_ exposed to view with the Great Seal pendant at the 
bottom and are usually addressed by the Sovereign to all 
the subjects of the realm.” They are issued by the Crown 
out of its prerogative or residue of arbitrary power still 
remaining untouched by the common law or statute, and 
derive their authority from their issue under the Great 
Seal. They are the common form by which the Crown 
grants franchises of all kinds and it is by them that the 
grants, dignities, appointments to certain offices of State, 
and grants of privilege of various kinds, including monopoly 
rights in inventions are made. 

From earliest times in the history of our country it 
was recognised that the regulation of trade was a thing 
which lay within the province of the prerogative of the 
Crown, and a good illustration of this is to be found in the 
practice of granting charters or patents to the various trade 
guilds. Similarly, from the beginning of the fourteenth 
century to the middle of the fifteenth, letters of protection 
of various kinds were given to many foreign weavers and 
craftsmen, the object being to promote the establishment 
within the realm of new trades which they brought with 
them. In the words of Moreton, King Henry VII's 
Chancellor :— 

“* So that our people be set on work in arts and handi- 
crafts that our realm may subsist more of itself; that 
idleness be avoided and the drawing out of our treasures 
for foreign manufacture stopped.” 

From time to time, however, grants of special privileges 
were made by the Crown to individuals. These grants 
were often made without ensuring that the public were 
adequately protected against abuse by the grantee of his 
rights. Examples of such privileges were the sole right of 
making iron from pit coal and the sole right of importing, 
making, or selling playing cards within the realm. 

These exclusive privileges or monopolies last referred to 
are of a very different kind from those which were granted 
as a regard for the discovery of a new invention or the 
introduction from abroad of a new trade within the 
realm. The former were always recognised as void by the 
common law, whereas the latter, provided certain con- 
ditions were satisfied, were considered good as being bene- 
ficial to the State in general. 

The distinction between the two was well illustrated by, 
and elaborated at some length in, the famous case of 
D’Arcy v. Allein, often called the Case of Monopolies. In 
the year 1602 D’Arcy was granted the monopoly of import- 
ing, making, and selling playing cards in this country, 
and the distinction between the valid and invalid mono- 
poly is thus described :— 

** When there be many sellers, although they be all free 
of one company, as goldsmiths, clothiers, merchants, 
drapers, tailors, shoemakers, tanners, and such like, who 
have settled governments, and wardens and governors, 
to keep them in order, they were never accounted a 
monopoly, which the statute of 5 Elizabeth proveth, 
because in many of these trades all persons are pro- 
hibited to use the same, but only such as have served in 
the same trade as an apprentice. But if they, or any other 
like society, should conspire together to enhance the 
prices of their wares or of their labours, it is a thing 
punishable by the common laws, presentable in every 
court, and to be censured severely in the Star Chamber. 
But in this patent the sole and whole traffic for making, 
buying, and selling of cards throughout the realm is 
given to Mr. D’Arcy and his assigns only for 21 years ; 
which is a plain monopoly patent. 

“ Now therefore I will show you how the Judges have 
heretofore allowed of monopoly patents; which is, that 
where any man, by his own charge or industry or by his 
own wit or invention, doth bring any new trade into the 
realm, or any engine tending to the furtherance of a trade 
that never was used before, that in such cases the King 
may grant him a monopoly patent for some reasonable 
time until the subjects may learn the same, in considera- 
tion of the good he doth bring by his invention to the 
common wealth, otherwise not.” 

By the year 1600 therefore it was clear that the courts 
of law drew a sharp distinction between the monopoly 
which was valid because its holder had, in return for the 
grant given to the public, the benefit of a new trade or a 
new engine tending to the furtherance of trade, on the 
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one hand, and, on the other, the monopoly which was 
invalid because it was not granted in return for the intro- 
duction into the realm of a new trade or engine, but con- 
sisted of the placing into the hands of one person the right 
of carrying on a particular trade hitherto carried on by 
many others. The law rightly regarded these last 
monopolies as invalid, because they restrained men 
carrying on their lawful occupations, and because they 
almost inevitably raised the price of the particular com- 
modity and placed a premium upon the bad work and 
lower quality which resulted from the withdrawal of 
competition. 

Unfortunately for the public at large, a great number of 
illegal monopolies had been granted in the earlier years 
of the history of this country, and though there were 
several ancient statutes in the reigns of Edward III, 
Richard II, Henry VII, and Elizabeth whereby Parlia- 
ment sought to restrain the grant by the Crown of oppres- 
sive and illegal monopolies, these statutes were not 
successful. By the year 1602 when the case of D’Arcy v. 
Allein, quoted above, was decided, public opinion was 
roused in the country, and this, after some delay and after 
the famov= case of the Clothworkers of Ipswich in 1614, 
led to the passing of the famous Statute of Monopolies 
in the year 1623. 

This statute attacked the evil by declaring that all 
monopolies are “‘ altogether contrary to the laws of this 
realm, and so are and shall be utterly void and of none 
effect.” The preamble to the Act points out that, although 
in 1610 the King had declared all monopolies illegal, 
nevertheless, “upon misinformations and untrue pre- 
tences of public good many such grants have been unduly 
obtained and unlawfully put into execution to the great 
inconvenience of your Majesty’s subjects.” The first 
four sections of the Act effectually terminated all such 
illegal monopolies hitherto granted and prevented their 
recurrence. Sec. 5, however, excepted from the general 
prohibition those patents already granted, which other- 
wise would come under the next section. Sec. 6 is so 
fundamental to our patent law (our present Patent Act 
merely amplifies the machinery for the grant of patents 
under Sec. 6 of the Statute of Monopolies) that it is quoted 
verbatim below :— 

‘“* Provided also, and be it declared and enacted, that 
any declaration before mentioned shall not extend to 
any letters patent, and grant of privilege, for the term 
of fourteen years or under, hereafter to be made, of the 
sole working, or making of any manner of new manu- 
factures within this realm, to the true and first inventor 
and inventors of such manufactures, which others at 
the time of making such letters patents and grants shall 
not use, so as also they be not contrary to the law, nor 
mischievous to the State, by raising prices of com- 
modities at home, or hurt of trade, or generally incon- 
venient ; the said fourteen years to be accounted from 
the date of the first letters patent or grants of such 
privilege hereafter to be made, but that the same shall 
be of such force as they should be if this Act had never 
been made, and of none other.”’ 


To quote from Sir Edward Coke (3rd Institute of Laws 
of England, C. 85, pages 181-184), this excepted privilege 
with regard to the sole working or making of any manner 
of new manufacture “ must have seven properties :— 


(1) It must be for fourteen years or under (now 
extended to sixteen years). 

(2) It must be granted to the true and first inventor. 

(3) It must be of such manufactures which any other 
at the making of such letters patent did not use, for 
albeit it were newly invented, yet if any other did use 
it at the making of the letters patent or grant of the 
privilege, it is declared and enacted to be void by 
this Act. 

(4) The privilege must not be contrary to law... 

(5) Nor mischievous to the State by raising of prices 
of commodities at home... 

(6) Nor to the hurt of trade . 

(7) Nor generally inconvenient. . . .” 


For some two centuries after the Statute of Monopolies, 
whilst England was still mainly an agricultural country, 
very few patents were granted, and the abuse of mono- 
polies was effectively stamped out. A very important 
change, however, gradually was made, the effect of which 
in time was profoundly to modify the Statute of Mono- 
polies. In the days of Elizabeth a written specification 
was not essential to the grant of a patent. Other demon- 
strations of the utility of an invention could be made, 
such as the setting up of a model in a convenient place and 
the teaching of apprentices, but in 1778, in the Liardet v. 
Johnson case, it was decided that the specification was the 











yooree matter in considering the validity of a patent. 
he bulk of modern patent law since then is centred 
round the specification, The establishment of a new 
industry in this country, and the instruction of others in 
the art, fell into the background. From this time onwards, 
the main tests of the validity of a grant were applied to 
the specification, which detailed the nature of the alleged 
invention and the manner in which it was to be carried 
into practical effect. 

One of the consequences of this changed outlook was the 
grant of patents to foreigners, living and working abroad, 
a state of affairs which in Elizabethan times would have 
been regarded as against the interests of the realm. 

The 1851 Exhibition also played its part in complicat- 
ing patent law, for the provisional specification was 
devised for the purpose of securing protection for the 
latest novelties at this Exhibition. It enabled an exhibitor, 
who might not have had time to have a complete specifica- 
tion accepted, to obtain provisional protection. This has 
remained part of our patent system ever since, 

Changes in procedure were introduced by the Act of 
1852, and by the Acts of 1883 to 1888, which founded the 

resent system. At the present time the law is regulated 

y the Act of 1907, as amended by the Acts of 1914, 1928, 
and 1932. The principle of the Statute of. Monopolies, 
however—namely, that the grant should be a reward for 
the introduction of a new trade or new engine tending to 
the furtherance of trade—was the fundamental basis 
upon which all the later Acts were built. 

During the latter half of the nineteenth and the present 
century there has been an enormous increase in the number 
of patents granted both to our own nationals and to 
foreigners. There has also of quite recent years been a 
complete reversal of the fiscal policy of this country, which 
is now a tariff country affording high protective barriers 
to the home manufacturer against importation by the 
foreigner. There has been, too, in almost every industry 
a concentration of manufacturers leading to the growth 
of fewer, large, and richer units. 

These facts have given rise to policies, practices, and 
results which were never envisaged by our forefathers who 
framed the Statute of Monopolies, or fully appreciated by 
those who drafted the later Patent Acts, and when the 
whole system of the granting and exercise of monopoly 
rights is considered with a fresh mind, it becomes quite 
clear, in the author’s opinion, that the spirit of the Statute 
of Monopolies is no longer being effectively enforced. 
The wheel has turned full cycle, and the ‘words of the 
Statute of Monopolies are as true to-day as they were in 
the days of James I: ‘Upon misinformations and 
untrue pretences of public good many such grants have 
been unduly obtained and unlawfully put into execution 
to the great inconvenience of your Majesty’s subjects.” 

There are two matters which are particularly striking, 
the first of which is perhaps of less — now that 
this country has adopted a tariff po 

(1) The first is the grant to fore’ Sof E English patents, 
monopolising the manufacture important products— 
dyes, for example—required in large coatittlen by the 
people of this country. 

The intention of the Statute of Monopolies and the Acts 
which have followed it was quite definitely that a monopoly 
should be given to the inventor for a limited time in 
consideration of his starting a new trade within the realm 
to supply the demand of the home market, and that after 
the period of the monopoly was over, the public generally 
should be entitled to exercise the subject of the monopoly, 
having learnt the new trade from the patentee during the 
life of the “‘ letters patent.” 

At the end of the last and the beginning of this century, 
this abuse was very serious indeed. To give an instance, 
the German manufacturers of alizarine who had no patent 
in their own country but one here, made enor- 
mous profits out of the people of this country by import- 
ing the substance into this country and selling it at a 
2s. 6d. per Ib. In 1882, shortly before the expiry of the 
patent the German makers threatened to withhold supplies 
unless the consumers here contracted to buy it for the 
year after the expiry of the patent at the same price. 
These threats resulted in the formation of the British 
Alizarine Company, the establishment of a successful trade 
in home-produced alizarine, and the reduction of its price 
to 44d. per Ib. 

After twenty years of persistent effort, jin 1907, when 
Mr. Lloyd George was President of the Board of Trade, 
Parliament was persuaded to pass a new Act, the inten- 
tion of which was to make it obligatory upon the foreign 
patent owner to work his patent in Great Britain if the 
product had reached the stage of manufacture abroad. 
As a result, a large number of foreign firms took action 
and began to prepare to erect factories here. 

Unfortunately, almost immediately after the passing 
of this last Act the case of Hatschek’s patents was decided. 
In this case Mr. Justice Parker stated in his decision that 
in order to satisfy the provisions of the Act, it was not 
necessarily incumbent upon the patentee to supply the 
full requirements of the realm by manufacture within this 
country so long as he did not misuse his monopoly to the 
detriment of the industry as a whole. The result was that 
foreign makers imported almost the whole of the amount 
required for the market, so that, paraphrasing Chancellor 
Moreton, “ our people be not set to work in arts and handi- 
crafts, that our realm may subsist less of itself, that idle- 
ness be increased and the drawing out of our treasures for 
foreign manufacture encouraged.” 

The onus of making out a prima facie case against the 
foreign patentee was thrown upon the complainant. This 
was an almost impossible thing to do, as all the facts as to 
quantities of imported and home-produced products respec- 
tively lay within the knowledge of the foreign patentee. 

Thus the 1907 Act, emasculated as it was by Mr. Justice 
Parker, substantially failed to secure its object. The 
establishment of factories in this country was arrested, 
large-scale manufacture was not developed, and products 
protected by British patents continued to be imported 
from abroad in large quantities and great, variety. 

This abuse continued to be very serious until quite 
recent years. It has, however, become of considerably 
less importance since the reversal of the previous fiscal 
policy of this country and establishment of import duties. 
Nowadays foreign manufacturers cannot compete with 
English manufacturers unless they come within the barrier 
of import duties and establish factories and undertake 
production here. Though the position of the foreign manu- 
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facturer of a patented article is legally still the same as 
it was prior to the import duties—namely, that he can 
import the article (provided, of course, he pays the 
appropriate duty) and prevent the manufacture by others 
here—yet few manufacturers make a patented article 
only, and generally make a nuntber of other articles as 
well, which are not patented, but are none the less dutiable. 
It is the necessity of being able to meet the competition 
of home manufacturers of unpatented articles similar to 
his own which compels the foreign manufacturer to 
enter the tariff barrier and establish his works here. 
There are many examples of this transmigration which 
are well known to you all. Really, it amounts to this. 
Before the imposition of tariffs the foreign manufac- 
turer had every inducement not to introduce his manu- 
facture into the country, but to rely on satisfying the 
market by importation. Now he must, if he is to sell 
his product at a price which the public will pay, either 
arrange for manufacture by an English company under 
licence or else establish a works here and manufacture 
himself. 

(2) The imposition of tariff duties and the so-called 
rationalisation of industry, together with the granting of 
innumerable quite worthless patents, has, however, given 
rise to another abuse which is, in the author’s opinion, a 
very real and growing menace. 

You may not be aware of the enormous increase in the 
number of patents granted of recent years, and I will 
therefore give you some interesting figures which speak 
for themselves. 

At the end of 1934 there were no less than some 120,000 
patents in force in the United Kingdom, i.e., patents which 
had been sealed during the years 1919 to 1934 inclusive, 
and kept alive until the end of 1934 by the payment of 
renewal fees. If this number represented valid patents 
for useful inventions made by our own nationals, we 
might congratulate ourselves on our inventiveness and 
sleep secure in the belief that all is well with the state 
of this country. There are some more facts, however, that 
must be taken into consideration. 

During 1932, the most recent year for which the figures 
can be obtained, there were 37,409 applications for 
patents and 16,3890 patents were sealed. Moreover, it 
must not be forgotten that until some 20,000 applications 
were rejected or abandoned, each of these applicants 
could truthfully use the threatening words ‘“ Patent 
Applied for.” Of these 37,409 applications, 24,424 were 
made by persons residing in the United Kingdom, of 
which 1735 purported to have been “ communicated from 
abroad.” Of the 12,985 foreign applications, 4397 came 
from Germany, 3252 from the United States, and 1310 
from France ; 8520 of these foreign applications claimed 
priority of date under the International Covenant. 

Let us now see how far the grant of these patents was 
justified, so far as may be judged from the figures of the 
patents sealed or in force between the years 1919 and 
1932. Patents were granted on 52 per cent. of all the 
applications. Those patentees obtained a monopoly for 
four years by the payment of their application and sealing 
fees (then £5, now £6 in all), but only 53 per cent.—.e., 
53 per cent. of 52 per cent. of the applicants—of them 
found their patents sufficiently worth while to pay a 
renewal fee of £5 for another year; only 17-7 per cent. 
decided to pay the further fees of £40 in all which kept their 
patents in force until the end of the tenth year ; and only 
3-7 per cent. of the patentees—i.e., only 1-9 per cent. of 
the applicants—maintained their patents for the full 
sixteen years by payment of the full renewal fees of 
£126. 

On average, therefore, we may expect that only approxi- 
mately 800 of those 37,000 persons who made application 
during 1934 will have sufficient confidence in their own 
patents to maintain them in force for the full period. 
It may be suggested also that of those 800, many will find 
their confidence not so much in the strength of their 
patents as in the length of their pockets, for the fighting 
of patent actions is not a poor man’s pastime, and many 
a defendant will cry peccavi rather than fight. 

It may be assumed therefore that less than 800 patents 
are granted annually which are worth while or justifiable, 
and that approximately 20,000 patents are allowed to 
become void every year. Consequently, at the most, 
there ought at the present time to be no more than 11,600 
patents in force (taking 14 years as the average period 
between application and grant) instead of nearly 85,000. 

Again, I repeat that it can be said in the words of the 
Statute of Monopolies as truly in 1934 as in 1623 that 
‘“upon misinformations and untrue pretences of public 
good, many such grants have been unduly obtained to the 
great grievance and inconvenience of your Majesty’s 
subjects.” 

It can safely be said that if 95 per cent. of the patents 
granted had been rejected at the outset, no great loss 
would have been inflicted on the patentees. More than 
one half were after four years not worth a £5 note to their 
owners. They are bogus documents making in some cases 
merely foolish, but in others bluffing and menacing 
monopoly claims. 

Their effect, however, is very serious on the industry 
in this country. Powerful and rich combines own many, 
even hundreds, of patents. These patents have very wide, 
but, if they were. tested in court, quite invalid claims. 
This is what occurs. Others in the industry desire to use 

and perfect a process which falls within the patents’ claims. 
Immediately they start to do so they receive a letter 
threatening them with an action for infringement, What 
can the alleged infringer, who is often poor, do? He 
knows that if he is prepared to spend many thousands of 
pounds (cf. the Celanese and Courtaulds’ case, which cost | 
somewhere in the region of £117,000 before it was finally 
decided by the House of Lords that the patent was 
invalid) that he can upset the patent. But how many 
manufacturers can afford to spend even a few thousand 
pounds on establishing the invalidity of a patent which 
stands in the way of future development ? Even if he is 
successful, he knows that the costs he will recover from his 
opponents will fall far short of the actual amount which 
he will have to expend. 

The result is that it is only the very rich concerns which 
can dare to ignore the menace of the so-called “ blocking ” 


of healthy competition is lacking to make the patentee 
improve his product. 

This state of affairs is a very serious abuse indeed, and 
public opinion does at last seem to be roused. There 
appear to be two remedies, both of which I am very glad 
to see have been, to some extent at any rate, initiated by 
the report of the Business of the Courts Committee just 
issued. 

These two remedies are :—(1) To stop at the source 
any patent the claims of which have not got a reasonable 
chance of being upheld in court ; and (2) to make it easier 
and, what is more important, much less costly to obtain 
a decision in the courts upon the validity of a patent. 

In the years 1934 and 1935, twenty-two patent actions 
were fought. In thirteen of these the patents were held 
invalid, in nine the patents were held valid, but of these 
nine the patents were held not to be infringed in five cases 
and in two cases validity was not argued. It was only in 
two cases, where validity was challenged, that the plain- 
tiffs were entirely successful, both upon validity and 
infringement. Approximately, 60,000 patents were applied 
for in the two years, two only were held valid and infringed. 
These figures, of course, are in some ways misleadi 
because patents, and there are many of them, which 
are recognised by the trade as valid, are seldom fought. 
People take licences under such patents, and the fights 
generally occur over patents which are of doubtful 
validity. 

The first remedy, namely, to stop at the outset any 
patent in all probability invalid, is a reform which can 
fairly easily be carried out. As some of you may know, 
most, probably 90 per cent. of patents which are tested 
in court, fail because they do not satisfy the test on the 
issue of subject matter. This means that the invention in 
question is obvious, having regard to what was known or 
used previously. At the present time, the Patents Office 
during the process of examination of a patent prior to 
grant are for all practical debarred from con- 
sidering whether or not the invention is obvious, in view 
of what has been used or disclosed in a document prior 
to the application date of the patent. All the Office can 
do is to see that the invention is properly described, 
and ensure that the exact mechanism or process, as 
the case may be, has not been disclosed before. The 
result of this is that provided it differs from prior dis- 
closures and prior claims and, practically speaking, 
however slight that difference, a patent will in due course 
be granted on almost every application. Were it possible 
for the Office to throw the onus on the applicant of satis- 
fying it before grant of the non-obviousness, and preferably 
also on the utility and sufficiency, of his application, a 
very large proportion of the patents now granted would 
be refused. The Business of the Courts Committee have 
suggested that something of this sort should be done, and, 
in the author’s view, it would be a wise and practical 
reform which should be put into operation at the earliest 
possible moment. It might even be possible, if it was 
found that this suggested procedure worked well, to give 
the Comptroller power, after a suitable period of time had 
elapsed for delayed opposition and such like proceedings 
by others, to give to patentees some qualified “‘ certificate 
of validity,” the effect of which would be to make potential 
infringers think twice before encroaching upon the 
patentees’ monopoly. 

The second, and equally important, remedy is to make 
it possible for a potential infringer to test the validity of a 
patent in the courts without incurring undue expense. 

It has been frequently suggested that a specialist judge 

should be appointed to deal with all patent actions as a 
final court. Though there are some advantages in such a 
course, such as to make it unnecessary to spend often 
several days in explaining to the court the scientific facts 
necessary to an understanding of the invention, it is 
doubtful whether the parties, especially in important cases, 
would be willing to be bound by the decision of one judge 
alone. On the whole, the general opinion among those 
closely concerned with such matters is that the present 
system of trial by a Chancery judge with the usual appeal 
to the Court of Appeal and, with permission of the latter, 
to the House of Lords, would be satisfactory, provided 
the costs involved could be considerably lessened. The 
biggest items of cost are generally experiments and costs 
such as fees paid to counsel, experts, and solicitors resulting 
from the often inordinate length of time which these cases 
involve. The length of time is largely due to one party, 
and particularly the defendant, being unaware when the 
day of trial arrives of what the other party is going to say 
(1) as to the legal construction of the patent and prior 
documents in question, and (2) as to questions of evidence 
such as common knowledge in the art at the date of the 
patent. An enormous amount of time now wasted by both 
sides in taking every conceivable point against the other, 
out of ignorance of the real case of such other, would be 
saved if, as is suggested by the Courts Committee, docu- 
ments setting out fully the case of each party from a 
legal point of view and proofs of the expert evidence 
proposed to be called were exchanged by the parties prior 
to trial. 
Thus the real issues between the parties would be known 
before they came into court, and expert evidence would 
be enormously shortened, and there is no reason why a 
patent action, save in some exceptional cases, should be 
a lengthy and expensive business at all. This reform is 
long overdue, and it is to be hoped that the recommenda- 
tions of the Courts Committee will be put into practice 
at an early date. 


CONCLUSIONS. 


(1) The grant of patents should be enormously curtailed, 
for the reasons I have already given. 

(2) The patents which are granted should be documents 
with a reasonable chance of being upheld in the courts. 
For this purpose, the Comptroller should be in a position 
to deal with questions of subject matter, common know- 
ledge, and utility, in addition to the questions of anticipa- 
tion by prior publication and unfair description, to which 
he is now limited. He would then be in a better position 
to give “ value for money,” and to protect the applicant 
against his own greed or inexperience in making claims 





patent, which is often taken out for the express purpose 
of intimidating others in the industry from approaching | 
the field of the patentee. Research is stifled, prices are 
often far higher than they should be, and the incentive 


which are so wide or so vague as to be obviously invalid. 
The Celanese and Courtaulds’ case, which I have already 
referred to, involved the asking of 13,440 questions, 


The shorthand notes in the court of first 
instance, Court of Appeal, and House of Lords occupied 


instance. 


4457 pages. In the court of first instance, thirty-six days 
were spent in hearing it, eighteen days in the Court of 
Appeal, and twenty days in the House of Lords. The 
total costs involved were somewhere in the neighbourhood 
of £117,000, and then the patent, after having run fifteen 
years of its life, was held invalid. In my view, Dr. Henry 
Dreyfus and the Celanese Company had done everything 
which Sir Edward Coke said they shouid do to entitie 
them to a valid grant. Their lack of success was due 
perhaps, as Dr. Dreyfus said in his speech to the sixteenth 
annual general meeting of the Celanese Company, “ in the 
main to their want of experience in matters of this descrip- 
tion.” Dr. Dreyfus and his company have taken out 
somewhere in the neighbourhood of 430 patents. If Dr. 
Dreyfus is, then, inexperienced in such matters, how muc h 
more so is the ordinary patentee who takes out. one or at 
the most a few patents in his lifetime ? It should, in 
my opinion, be the Comptroller’s duty to protect such 
patentees as Dr. Dreyfus against such inexperience, and 
to make them limit their claims in such a way as to give 
them a good chance of being upheld. It may well be 
that if Dr. Dreyfus’s claims in his patent had been limited 
to the spinning of acetate silk and had included in them 
limitations upon such matters as the concentration of 
the dope and length of spinning chamber, which were 
essential in order to obtain the improved result of hitherto 
unattained speeds of spinning, that the House of Lords 
would have upheld his patent. Experientia docet—it 
remains to be seen whether Dr. Henry Dreyfus and his 
company will profit by the experience they have had to 
pay for so dearly. 

(3) This brings me to my last point. I consider that it 
should be part of the education of every chemical engi- 
neer to have a working knowledge of the patent laws, of 
the sort of things for which patents may be obtained, and 
of the steps that it is necessary to take to obtain a patent. 
A short course of lectures upon this subject would be of 
enormous value to you in your profession. Often the 
chemical engineer is the only technically qualified man in 
the works, and if he has a sound knowledge of patents he 
can be of great assistance to his employers in recognising 
when such matters as improvements in processes or new 
technical effects can be turned to commercial advantage 
by the taking out of patents for them. It pays, however, 
in this, as in almost every other technical matter, and the 
whole law and practice of patents is a technical matter, 
to take the best advice obtainable. The great advantage 
of a course of lectures as I have suggested would be to 
enable the chemical engineer to recognise when it is 
necessary for him and his employer to take the proper 
advice of a patent agent or lawyer, whether the matter 
in question be “ the proposed infringement ” ofa patent 
belonging to someone else, or the taking out of a patent 
by themselves. 








EXHIBITION AND CONFERENCE ON WELDING 
AT SWANSEA. 


On March 4th some 700 people from works all over 
South Wales, and an even wider area, congregated at the 
University College of Swansea to attend a Conference and 
Exhibition on Welding which had been organised by 
Professor F. Bacon. The Exhibition was held in the Engi- 
neering Department of the College and comprised exhibits 
by four testing institutions and twenty-two engineering 
firms. A local exhibit of special interest illustrated the 
welding investigations made by the British Mannesmann 
Tube Company in association with the “ Unit ” Super- 
heater and Pipe Company with a view to constructing the 
Loeffler boiler. Another striking local exhibit of pipe 
work welding came from the National Oil Refineries, 
Llandarcy. The fatigue testing of welded joints was seen 
in progress on the College stand, as also was Professor 
Bacon’s extensive collection of service breakages and 
experimental fractures. The Conference included lantern 
lectures by Professor F. C. Lea, D.Se. (Chairman, 
I. Mech. E. Research Committee on Welding), on ‘‘ Some 
Researches in Connection with Welding”; by Mr. A. 
Ramsay Moon, B.A., M.I. Struct. E., on ‘‘ Welded Struc- 
tures’; and by Mr. 2 S. Caswell, M. Sc., on “ Welding in 
Strip Mill Practice.”” There was also an informal discussion 
on “ Topics of Importance to Practical Welders,” presided 
over by Mr..W. C. Mitchell, B.Sc., M.I. Mech. E. Although 
Professor Lea’s lecture was held in the largest hall of the 
College, the seating capacity of 500 proved inadequate. 
Principal C. A. Edwards, D.Sc., F.R.S., occupied the 
chair. The discussion which followed was opened by Mr 
C. H. Davy, member of the I. Mech. E. Committee on 
Welding and chief research engineer to Babcock and 
Wilcox, Ltd. Mr. Ramsay Moon (Murex Processes, Ltd.), 
Mr. J. A. Dorrat (Metropolitan-Vickers Electrical Com- 
pany, Ltd.), and Mr. L. C. Percival (Technical and 
Research Department of the British Oxygen Company) 
also spoke. 








LAUNCHES AND TRIAL TRIPS. 





Sonavati, single-screw motor vessel ; built bydlarland and 
Wolff, Ltd., Govan Eade i to the order of Bombay Steam 
Navigation ’ Compan td., Bombay; dimensions, 249ft. by 


42ft. by 24ft. oxy” to carry cargo and passengers. Diesel 
engines of Harland-B. & W. two-cycle, trunk system; con- 
structed by the builders. Launch, Nevember 26th, 1935 ; 


trial trip, recent. 


Dickson, single-screw steamer; built by Furness Ship- 
building Company, Ltd.; to the order of the Machinoimport 
Central Corporation, Mosc ow ; dimensions, 321ft. 6in. by 48ft. 
by 22ft. 9in.; to carry timber in bulk. Steam engines, triple- 
expansion, 20in., 33in., and 57in. by 42in. stroke, pressure 
220 Ib. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Ltd., Wallsend-on-Tyne. Launch, 
March 3rd. 


Macrra, motor vessel; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, 425ft. by 54ft. 3in. by 31ft.; to 


carry oil in bulk. Oil engines of Werkspoor type. Launch, 
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December 27th, 1935; tria , 1936. 
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An Aerodrome Fire Engine. 


THE question of fire scaictaha for aerodromes is one of 
paramount importance, and at the same time one of some 
complexity. The first and most important problem is 
that provided by an aeroplane which has “ crashed.” 
The second is the protection of the aerodrome itself from 
° y fires produced in the workshops, hangars, or test 
beds, a risk which is great, in view of the presence of 
large quantities of inflammable spirit and the inflammable 
nature of both aeroplane and hangar structural materials. 
In the first case, the aeroplane on “ crashing” is likely 
to burst into an intense conflagration, spread over almost 
all its area in a matter of seconds, and the problem arising 
is actually more a matter of removing the occupants who 





weather ‘‘ Xaust-Suds ’’ apparatus. This is housed in the 
extreme rear of the bodywork, access to it being rapidly 
obtained through a hinged panel from the rear footboard. 
The ‘‘ Xaust-Suds*’ apparatus has already been fully 
described in THE ENGINEER on March 9th, 1934, page 262, 
and on October 19th, 1934, page 394: It will be recalled 
that a venturi is used through which water is pumped, 
the point of low pressure in the line being connected to 
the exhaust system of the petrol engine by means of a three- 
way valve. A mixing chamber in which there is a special 
foam-producing liquid is also connected to the venturi. 
In this case the apparatus, which is shown in Fig. 2, is 
operated by the delivery of a high-pressure Merryweather 
‘* Warspite ’’ pump operated by a transmission gear from 
the petrol motor. The pump takes its supply of water 
from a steel tank having a capacity of 200 gallons, fixed 
immediately in rear of the driver’s seat. A special foaming 











Fic. 


may be unable to help themselves than of preventing the 
destruction of the plane which is already damaged by the 
“crash.” Salvage becomes the second objective of 
the rescuers. From investigations and experiments made 
by competent authority, it has been definitely established 
that the means of rescue most likely to be successful are 
to envelope the burning plane with the largest possible 
amount of an inert gas that may subdue the flames to 
such a degree—if only temporarily—as to allow the 
ground staff of the aerodrome to gain access to the cockpit 
and release the occupants therein. Having achieved this 
result, the burning plane is then deluged with liquid foam 
to prevent access of oxygen, and so the flames are finally 
extinguished. 

The aerodrome fire engine illustrated in Fig. 1 has been 
manufactured for use on the new aerodrome at Yatesbury 
of the Bristol Aeroplane Company by Merryweather and 











FiG. 2—** XAUST-SUDS’"’' APPARATUS 


Sons, of Greenwich. It is designed to provide the two 
fire-extinguishing means desirable in the case of an aero- 
plane crash, and, in addition, will give a normal water 
jet or, alternatively, a foam jet for use in ordinary fires 
in hangars, &c. The chassis is a standard 60 h. p- petrol- 
engined commercial type. The normal power take-off 
is provided in the gear-box. 

On each side of the body are fixed four Merryweather 
** Karbono”’ steel cylinders, each filled with 60lb. of 
liquid CO,, which when released produces approximately 
4000 cubic feet of gas that will not support combustion 
at atmospheric pressure. The cylinders are fitted with a 
special type of outlet valve having the orifice sealed by a 
metal disc that is perforated by the rotation of a spindle ; 
the levers, which are joined together, are operated by a 
hand lever from each side of the superstructure. All the 
cylinder outlets are piped together and connected to the 
centre of a hose reel with an outlet on the periphery, to 
which a line of flexible rubber hose pipe is joined. To the 
outer end of the hose pipe is connected a long steel branch 
pipe terminating in a conical distributor, through which 
the gas is discharged. On arrival at a crash fire, this large 
quantity of inert gas can be discharged within a space of 
about three minutes, driving the flames down and pro‘duc- 
ing low temperature caused by the rapid expansion of a 
large quantity of gas. The rescue staff is protected by 
flame-resisting clothing. Immediately the occupants are 
rescued, the fire is attacked by foam provided by a Merry- 











1—AERODROME FIRE ENGINE 


liquid is contained in a small open top tank, the contents 
of which are delivered to the mixing chamber by an elec- 
trically driven pump operated by the lighting and starting 
circuit of the motor. Immediately on arrival at a fire, a 
line of canvas hose pipe is attached to the outlet of the 
mixing chamber and a supply of “ Xaust-Suds ” is soon 
available at the rate of 200 gallons per minute. With the 
supply of water carried on the machine, 1000 gallons of 
foam can be delivered. A feature of the ‘‘ Xaust-Suds ” 
apparatus is that no bulky powders have to be carried. 
Foam is produced by a highly concentrated liquid of which 
1 gallon is capable of forming 1000 gallons of foam. The 
foam supply is only limited by the water required for its 
production, but while the initial quantity is being delivered 
at the above-mentioned rate, a hose line can be carried 
to the nearest hydrant on the aerodrome, and the available 
pressure augmented to whatever degree necessary by the 
pump on the engine. The “ Warspite”’ pump fitted 
has a capacity of 120 gallons per minute at a pressure of 
120 lb. per square inch, and upwards, and is arranged 
for connection to any source of water supply available 
for the operation of the “ Xaust-Suds ” equipment or for 








FiG. 3—*‘ WARSPITE’’ WATER PUMP 


delivering plain water for ordinary fire-extinguishing 
purposes in the hangars or other premises on the aero- 
drome, so that for the purpose of extinguishing an ordinary 
fire a normal fire engine is available which has the addi- 
tional advantages that it carries a 200 gallons water 
supply and that it can convert it into foam when this 
is needed. 

Auxiliary equipment carried on the machine consists 
of a light trussed steel ladder, six double-seal 2-gallon foam 
extinguishers, ten 100ft. lengths of canvas fire hose, 
branch pipes and nozzles, an asbestos fire blanket, 
folding canvas buckets, bolt croppers, asbestos gauntlets, 
and flame-proof helmet, salving hooks, an ambulance case, 
a folding stretcher, and other small items of equipment. 








A Savora-MarcHETTI air liner of the Sabena Company 
damaged its wings and tail when landing at Croydon on 





Monday last. The sixteen passengers in the machine were 
only slightly shaken. 








Pipe Flanges.* 
(Concluded from page 257, March 6th.) 


FULL-SCALE EXPERIMENTS ON BOLTED FLANGE 
UNDER CoNpDITIONS OF HiGH TEMPERATURE 
PRESSURE. 


JOINTS 
AND 


THE tests to be described have been made on steel 
flanges, conforming to Table “T,” British Standard 
Specification No. 10, part 5, 1932; the dimensions given 
in these tables are tentatively recommended for use with 
steam pressures and temperatures up to 1400 Ib. per 
square inch and 800 deg. Fah., or, alternatively, for 
pressures between 600 lb. and 900 lb. per square inch 
and temperatures up to 900 deg. Fah. As will be seen, 
three tests have been made, of which two were carried 
out mainly for purposes of preliminary investigation ; 
the results may be largely disregarded for practical 
purposes. The third test, made at 950 deg. Fah., has 
afforded more directly useful data. Other tests are now 
in progress. 

Description of Test Apparatus.—The general arrange- 
ment of the complete assembly for the full-scale tests 
made at high temperature and pressure is shown in Fig. 9. 
It consists essentially of three portions: (a) The pipe 
and bolted flange joint, with the surrounding lagging 
arrangements; (b) the heating coil fitted to the pipe 
interior, and (c) the boiler used for raising steam to the 
required pressure, together with the necessary valves 
and piping connecting the boiler with the test pipe, &c. 

Flanged Joint and Pipe.—The flanges employed are 
to the dimensions tentatively recommended for 8in. 
pipe in Table T, British Standard Specification No. 10, 
part 5, 1932. Two types of flanged pipe were supplied 
for test purposes; in one the flanges were screwed and 
welded, in the other welding only was employed. In 
the present tests, a pair consisting of one of each type has 
been employed. Observations of the distortion of each 
element under precisely the same test conditions make it 
possible to determiné simultaneously the relative behaviour 
of each type. Fig. 10 records the measured dimensions 
of the flanges and piping used and indicates the method 
of attachment.” 

The flanges were fitted to 3ft. lengths of pipe of 8in. 
nominal bore and 1,y;in. thickness, bolted together with 
twelve stud bolts, l}in. diameter. A reinforced com- 
pressed asbestos gasket, y;in. in thickness, was used, 
having the same diameters as the joint face which was 
machined and scraped. The lower pipe is blanked off by 
a screwed and welded plug. The upper pipe is screwed to 
receive a flange carrying a tube of 4in. bore and lin. 
thickness, which is closed by a screwed and welded plug 
at the bottom end. This tube projects down inside the 
test pipe to within a short distance of the blanked-off end 
of the lower pipe. A special joint is made where the flange 
carrying this tube is screwed into the upper test pipe. 
This joint is made by the engagement of a fine taper on 
the flange with the sharp inner edge left on the pipe; the 
screwed portion of the flange is made with a slack fit to 
ensure an even seating. In this way a high contact 
pressure is set up on the joint ; as an additional precaution 
against steam leakage, the threads were smeared with a 
jointing compound. It may be recorded that during the 
whole of the tests which hava been completed this joint 
did not leak. 

The whole assembly is lagged with asbestos fibre 
enclosed in a detachable metal casing, the central portion 
of which is provided with openings for inspection purposes ; 
during a test these openings are plugged with loose asbestos 
bricks. 

Heating Coil.—The assembly is heated by a cylindrical 
winding of “ nichrome ”’ wire on a tube of insulating mate- 
rial placed inside the 4in. tube described above. This 
heating element absorbs about 2 kW at 110 volts, when the 
flange is at a temperature of 1000 deg. Fah. 

Boiler.—The “ boiler ”’ consists essentially of an elec- 
trically heated pipe of 3in. bore and 4ft. in length. This 
boiler acts merely as a pump to supply the initial pressure 
and make up any leakage of steam. Steam is admitted 
to the test assembly vid the annular space between the 
test pipe and the inner tube which encloses the main 
heating coil. 

The temperature of the assembly is ” determined by 
means of base metal thermo-couples plugged into shallow 
holes drilled in three positions in the pipe, also in the 
surface of the flange. Measurements show that, during a 
test, the temperatures at all points on the surfaces of the 
flanges did not differ by more than +4 deg. Fah. 

Particulars of Test Measurements.—During a test changes 
in distance between the flanges are observed by a measuring 
microscope reading to 0-0002in. The microscope is 
inserted into each of four openings in the metal casing and 
is focused on to diamond pyramid impressions made on 
pairs of screwed plugs of heat-resisting steel, vertically 
opposite to one another, inserted into the faces of the 
flanges at the bolt circle. The thickness of the gasket and 
the stepped contour of the flanges gives sufficient clearance 
for observation of the plugs by the microscope. The 
method adopted in the observation of the movement of the 
flanges and the changes in bolt length during a test is 
illustrated in Fig. 11. 

The elastic extension of all twelve bolts is measured, 
when cold, before and after test, together with the per- 
manent set which has occurred during the test. A micro- 
meter calliper, graduated in thousandths of an inch, is 
used for this purpose. 

Four of the bolts are fitted at both ends with stiff 
clamps carrying rods, made from the same material as the 
bolts, which project through holes drilled in the flanges 
at the bolt circle. The ends of these rods are fitted with 
pieces of heat-resisting steel in which diamond pyramid 
impressions have been made as index marks. Changes in 
length of these four bolts during a test are observed 
by means of the same microscope as is used for the 
measurements of the distance between the flanges. 

Test Procedure.—At the commencement of a test all 
the studs are tightened evenly to a predetermined strain. 
Readings are then taken with the microscope on the index 
marks. After the lagging i is placed i in position the current 


. First Report of the Pipe Flanges Research Committee, the 
Institution of M 1 Engineers, presented by Dr. H. J. 
Gough, February Sit abit. 
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is switched on ; the test temperature is attained in about 
two days, and is then maintained constant to within 
+5 deg. Fah. by occasional hand ‘regulation. Steam is 
next admitted from the boiler until working pressure is 
nearly reached, final adjustment being made after an 
interval to allow the steam to become superheated to the 
flange temperature. During the course of the test daily 
readings are made with the microscope until leakage 
occurs at the test flange. This is first noticed by con- 













































































admitted to the assembly; directly the had 
reached 880 lb. per square inch the joint failed. Certain 
measurements of the distortion of the bolts and gaskets 
were made, but it is not desirable to record these until 
further observations are available. 

Second Preliminary Test.—The same bolts and flanges 
were used in this test. The test conditions aimed at were 
a temperature of 900 deg. Fah. and steam pressure of 
1400 Ib. per square inch. The trial proceeded in a very 
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Fic. 9—-Assembly for Full-scale Tests at High 
Temperature and Pressure. 


densation on a mirror placed in the observation openings, 
but after a short time the leak becomes very definite. 
After cooling down, measurements are made of the elastic 
strain remaining in the bolts and of their permanent set. 

History and Results of Preliminary Tests.—Three tests 
have actually been carried out, but two of these were 
chiefly made with the object of trying out the test plant 
and should be regarded as of a preliminary nature only ; 
in fact, the results of these preliminary tests would not 
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Fic. 10—Flanged Joint Used in Full-scale Tests at High 
Temperature and Pressure. 


be recorded were it not for the fact that the same flanges 
were used throughout and that it is desirable to record 
their complete history. 

First Preliminary Test.—In overcoming the normal 
difficulties encountered with a new plant, intermittent 
heating and cooling of the assembly took place for several 
days before small defects in the apparatus were remedied. 
As an approximate estimate the effect of this intermittent 
heating upon the assembly may perhaps be. considered 
to be equivalent to about two days at 1000 deg. Fah., 
which was the steady temperature finally attained. While 
the apparatus was at this temperature steam pressure was 





Fic. 11—Method of Measuring Flange and Bolt 


satisfactory manner, the required temperature being 
reached in about two days. Steam was then admitted at 
1400 lb. per square inch and maintained at that pressure 
(subject to small unavoidable variations which would not 
appreciably affect the behaviour of the assembly). At the 
end of thirty-eight days no signs of joint leakage could be 
detected. In order to form an estimate of the existing 
margin of safety from a pressure point of view, the steam 
pressure was steadily raised. The joint failed when a 
pressure of 1550 Ib. per square inch was reached. 

Test No. 1.—This test forms the first of a series of three 
proposed tests of short duration from which an estimate 
of the performance of the flange assembly can be made. 

It was decided to carry out this test at a temperature of 
950 deg. Fah. and a steam pressure of 1400 Ib. per square 
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conditions at the test temperature. In item (j) the 
term ‘‘relaxation’’ relates to the total change in 
bolt length, i.c., the algebraic sum of elastic strain 
release and bolt creep. The total permanent set of 
the gasket, item (n), is the sum of the set (0-003in.) 
which oceurred before the temperature of the assembly 
was raised and of the creep or flow (0-004in.), the greater 
part of which probably took place during the heating-up 
period. Item (0)—the deduced nut distortion is obtained 
by taking one-half of the difference of readings (j) and (k). 
It may also be pointed out that the final total bolt load (¢) 


Taste IV.—Results of Test No. 1 on Bolted Flange Joint. 


(a) Temperature of test,deg. Fah. .. .. .. 950 
(6) Normal steam pressure during test, lb. per 
squareinch.. . sui nes1 S400 


(c) Steam pressure at failure, Ib. per square inch 1400 


(d) Duration of test,days.. .. .. .- «- 23 
(e) Mean initial stress in bolt (cold), tons per 
SMEs. ce ko. ain). cbt am, = aa 12 
(f) Mean initial elastic extension of bolts (cold), 
eee sme, Re ee 0 -0064 
(g) Mean final elastic extension of bolts (cold), 
Grelidees is ie ot eee 00-0018, 
(h) Mean permanent set of bolts (cold), inches. . 0 -0036 
(j).Total observed mean relaxation of bolts 
duringtest,inches .. .. .. .. «- 0-0017 
(k) Total observed approach of both flanges 
during test (at bolt circle),inches .. .. 0-001 
(1) Total initial elastic deflection of both flanges 
at bolt circle (cold), calculated from flexi- 
bility tests,jnches .. .. .. .. «. 0-010 
(m) Total final elastic deflection of both flanges 
at bolt circle (cold), calculated from flexi- 
bility teste, inches ..6 4-2. ¥0,:t2- 0-003 
(n) Measured total permanent set of gasket, 
average (cold), inches Sa ee ee 0-007 
(0) Distortion of each nut, deduced from differ- 
ence between bolt relaxation and flange 
approach, inches «+ se +e «+ Not more thar 
0-0005 
(p) Initial total bolt load (cold), tons 189 
(q) Final total bolt load (cold), tons 55 
" 34 


(r) Steam load at failure, tons . . 


and the steam load at failure (r) are not comparable, as 
the former was determined when the assembly was at air 
temperature, by releasing the bolt tension and re- 
determining the bolt length ; this measurement could not 
be made at high temperature. 

Discussion of Results._-The principal. numerical result 
of the test is the twenty-three days’ life of the joint when 
tested at a temperature of 950 deg. Fah. and 1400 Ib. 
per square inch pressure. This result indicates that a 
similar joint tested at the same pressure, but at a tem- 
perature of 800 deg. Fah., would probably have a very 
long life. The results of the further tests projected should 
be awaited, since any attempt to predict the actual 
behaviour under these less severe conditions, using the 
data at present available, is liable to be inaccurate and 
misleading. Detailed discussion might be made of such 
points as the relative distortion of bolts, flanges, &c., 
using the data of Table IV; but here, again, it is con- 
sidered that such discussion may more usefully await 
the acquisition of further test data. 

The essential features governing joint tightness are 
the changes or relaxations in strain of the various com- 
ponents which occur during a test. To depict these, we 
may use a diagram of the form shown in Fig. 12, to which 
the term “ relaxation ”’ diagram may be applied. The 
base of the diagram represents time or the life of the 
joint, while vertical measurements represent strains. 
At the beginning of the diagram, corresponding to the 
period when the initial bolt tightening is effected, the 
initial elastic strains of the bolts and fianges (including 
the gasket and nuts) are represented by OA and O’A 
respectively. The strains O A 
and O’A will be modified, to 
an unknown extent, during 
the process of heating up the 
joint, due to such influences 
as differences, existing 
between the flange and bolt 
materials, in thermal expan- 
sion coefficients, modulus of 
elasticity, &c.. Some assump- 
tions must be made here; in 
the diagram, it has been 
assumed that the bolts have 
a slightly smaller coefficient 
of expansion, and that the 
elastic deformations will be 
increased in proportion to 
their original values, O A, 
O’A. Some creep will doubt- 
less occur during heating up, 
but for the purposes of the 
ball diagram creep behaviour is 
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FiG.. 12—Relazation Diagram. 


inch. New bolts, nuts, washers, and gaskets were 
employed, but the same pair of flanged pipes was used as 
in the two preliminary tests. The bolts, when cold, were 
subjected to an initial tightening-up stress (reckoned on 
the minimum section) of 12 tons per square inch, corre- 
sponding to a total load per bolt of about 16 tons. The 
remainder of the test procedure was exactly as stated 
previously. Heating up was satisfactorily accomplished 
in the normal period of about two days, when steam at 
the required pressure, 1400 lb. per square inch, was 
admitted. Uniform pressure conditions were quickly 
obtained and maintained throughout the test. The joint 
failed after a further twenty-three days. 

Results of Test No. 1.—The principal data derived from 
the test are given in Table IV. The majority of these will 
be self-explanatory, the following items only requiring 
remark, Where a description is followed by “ (cold),”’ the 
observed or estimated value relates to the joint at air 





temperature; ‘the remaining descriptions relate to the 
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bolts at any period is repre- 
sented by the value of the 
vertical ordinate of the curve 
marked “creep of bolts ” 
giving the final value repre- 
sented by C. Similarly, the 
combined creep of the flanges, gasket, and nuts is 
represented by the curve so marked and terminating 
at F.. The curve “relaxation, of bolts” shows the 
progressive reduction in length which occurs in the 
bolts. Except for the part corresponding to the initial 
heating-up period, the general shape of the _relaxa- 
tion curve is based on actual measurements taken during 
test No. 1. At any stage in the test, the residual elastic 
strain in the bolts is represented by an ordinate similar 
to P M, which is equal to the initial strain less the sum 
of the relaxation and creep strains. Similarly, ordinates 
such as LP refer to the equivalent residual deflection of 
the flanges measured at the bolt pitch circle. 

It will be realised that the bolt load at any stage is 
equal to the residual elastic strains PM of the bolts, 
multiplied by the elastic modulus’ at the appropriate 
temperature. Failure of the joint will occur when this 
load ceases to exceed the total steam load by the margin 
required to maintai gasket tightness. -Having arrived 
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at the terminal points C, G, and F of the three curves, 
corrections should be made for the dimensional changes 
caused by cooling the assembly to air temperature, in 
the reverse manner to that adopted at the commencement 
of the diagram. The new end points thus obtained 
should give values of residual elastic strain and permanent 
sets as indicated on the right-hand side of Fig. 12. 

An increase in life of the joint will result if the distance 
between the bolt relaxation and bolt creep curves— 
represented by P M-—can be maintained at a greater 
value by alteration in design. Such a result is capable 
of being effected by an increase in the stiffness of the 
flange, thus reducing its creep and, or instead, a reduction 
in the elastic stiffness of the bolts, e.g., by an increase in 
initial tension, even though additional creep is thereby 
induced ; a marked reduction in the creep of the gasket 
would also be advantageous. As indicated in Fig. 12, 
a very large proportion of total creep occurs in the com- 
paratively early stages. This fact is well known and 
forms the basis of the practice of tightening up bolted 
connections when a suitable period of service has been 
endured. This suggests the possibility of the use of some 
equivalent process which could be applied to the material 
of the joint before first assembly. A preliminary soaking 
at the temperature of stressed bolts might be a practicable 
procedure. The flange problem seems to present more 
difficulties, but some metallurgical process of treatment 
or working might be possible. In any case, apart from 
technical difficulties, the real advantages of such pre- 
treatments, compared with merely retightening, would 
have to be considered with due regard to cost and 
convenience, 

Other Tests Projected.—It has been decided to carry 
out three more full-scale tests, generally similar to test 
No. 1, in order to obtain data for extrapolation purposes. 
A different test temperature will be adopted in each case 
and greater initial elastic bolt strains will be employed. 
In certain other small details, such as the material of 
the nuts, the thickness of gasket, &c., variations may 
be made from the previous test; also, as the test has 
revealed the extremely small distortions which have to 
be recorded, even more sensitive methods of measurement 
will be employed. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, February l4th. 
Big Railway Surplus. 

It is now certain that on the working of the South 
African Railways and Harbours for the financial year 
1935-36, ending March 31st next, there will be a surplus 
of over £3,000,000, in spite of the extra disbursements 
which have been made during the year and which were 
not provided for in the estimates for that period. This 
targe surplus—more than that anticipated in the State 
Budget proper—will be achieved in spite of extremely 
generous contributions which are being made in this and 
subsequent years to the Rates Equalisation Fund and 
the Wages Equalisation Fund. ing this financial 
year these two funds, which are closely related, will each 
receive a lump sum from revenue of £500,000. A similar 
sum will be contributed to each of these funds until they 
reach a total of £6,000,000. This money will be held in 
reserve and will be used in times of depression to prevent 
a repetition of the reductions in the wages and salaries 
of the staff which took place in the depression. When the 
Wages Equalisation Fund reaches the total of £3,000,000, 
it will be sufficient to guard against reductions in salary 
for a depression of the intensity of the last, and persisting 
for six years. 

The revenue earned by the railways for the first two 
weeks of January shows an appreciable increase over the 
corresponding weeks of last year, and if this good beginning 
is maintained the forecast should be fulfilled. 


New Buses for Railways. 


Never in the history of the Railway Road Trans- 
port Section has there been such a great demand for road 
vehicles as during the last six months. Following the reduc- 
tion of tarifis in June last, together with the addition of 
the general improvement in trade, it was necessary to 
order 100 vehicles overseas, but in the meantime the 
traffic offering was so great—about 45,000 tons per month 

—that every available suitable bus in the Union was 
purchased from private concerns. The chassis and engines 
for the new vehicles are now arriving at Durban from 
overseas. Seven were delivered to the mechanical work- 
shops in the current week to have their bodywork— 
specially designed by the railway engineers to suit the 
requirements, passenger and goods, of the different areas— 
built and fitted to the chassis. Large orders are now being 
placed by private firms engaged in transportation for 
suitable motor vehicles, and on account of price the 
American makes are very prominent. The railways, the 
various municipalities, and the tram companies, which are 
converting their systems from rail trams to trackless 
trams, however. stick to British makes, having tested 
them against other makes, and found them most satis- 
factory. A fleet of ten Daimler fluid fly-wheel buses have 
just arrived in Cape Town for the Cape Town, Tramways. 
These buses are of the Daimler C.0.G.6 type, with six- 
cylinder Gardner oil engines and, of course, fluid fly-wheel 
transmission. The double-deck bodywork was built to 
the specification Jaid down by the tramways company. 


Harbour Extensions at South African Ports. 


The visit of the Canadian Pacific tourist liner 
“ Empress of Britain’? to Cape Town emphasised the 
necessity for the provision of berths which will enable 
vessels to be undocked during the blowing of a south- 
easter of which Table Bay experiences many at certain 
times of the year. The “ Empress of Britain,” 42,500 


tons, was berthed safely, as the wind was very moderate ; 
but when the time came for her to leave a gale was raging 
and it was much too dangerous for the tugs to attempt 
to take her to sea, her height above water, and being broad- 
side to the wind, providing so much surface for the wind 
that the powerful tugs—one of 3500 h.p.—might not have ° 


sufficed to keep her from being driven on to the north side 
of the entrance. The vessel was therefore delayed about 
thirty hours. The provision as early as possible of one 
or two berths in such a position that vessels can lie bow 
or stern on to the wind, as is provided under the new F 
scheme, is declared to be imperative and, indeed, appears 
to have been recognised by the Administration when they 
approved the scheme. It is now announced that. the 
Administration has authorised the construction of one 
large deep-water berth, and that a rock breaker has been 
ordered, and that the work of the block-making yard 
will be continued. It is only fair to state that this autho- 
risation appears to have been given some time before the 
“Empress of Britain” arrived. With the large number 
of new ships, of greatly increased tonnage over those of 
past years, the Administration will soon have to authorise 
proceeding with at least two more of the berths provided 
for in the scheme, or Table Bay docks will be unable to 
cope with the demands soon to be made. It is understood 
that this is fully recognised, and that the gigantic develop- 
ment scheme outlined in THE ENGINEER in the latter part 
of 1935, and of which the new berth authorised forms a 
part, will be proceeded.with, probably in sections, until 
a huge dock 6000ft. long will have been provided. A new 
deep-water berth in the New Basin has now been under 
construction for over twelve months, but this is designed 
for the accommodation of the mail steamers. Unfor- 
tunately, it will not be ready for the first of the new 25,000- 
ton mail boats, for the “ Stirling Castle” will arrive on 
her maiden voyage before the end of February, while 
the berth will not be ready for another six or nine months, 
and she will therefore have to use the Victoria Dock, 
which will involve difficult mancuvring for so large a 
vessel, or, if there is a high wind, she may have to remain 
in the Bay and land her passengers and mail by tug and 
her cargo by lighters. Meantime, however, the Adminis- 
tration has placed two very important contracts in Great 
Britain for the supply of extensive fruit precooling plant 
on the extension near the new mail boat berth now being 
constructed. This precooling station will finally have a 
capacity of 3750 cubic tons, and, in addition, there will 
be cold storage accommodation for already precooled 
fruit pending shipment, provided at No. 4 shed, South 
Arm, to the extent of 1000 cubic tons, and at Knuckle 
Berth, New Basin. All the equipment now at the East 
Pier was supplied by J. and E. Hall, Ltd., of Dartford, 
and this firm has again been selected to carry out the 
contract for the supply cf the new machinery. It is 
understood that the Minister of Railways and Harbours 
will shortly explain to Parliament a comprehensive 
scheme for extending ship accommodation, &c., at all 
the principal harbours of the Union. 


Huge New Tonnage for S.A. Trade. 

Tremendous development is taking place in the 
numbers and size of shipping engaging in the South 
African overseas transport trade. Never before has so 
vast a building programme been undertaken as is at 
present in hand. Within the past year many new passenger 
liners and cargo ships have been placed in the trade, but 
during the coming twelve months a far greater number will 
be commissioned. The flow of orders for new ships of all 
types and sizes shows no signs of slackening, and all the 
principal maritime countries engaged in the Cape trade— 
Britain, Holland, Germany, Norway, America, Japan, and 
Sweden—are taking their part in the new construction 
programme. There are now on order thirty-nine ships, 
ranging from 500-ton trawlers to 25,000-ton liners for the 
South African trade, and careful calculations, based on the 
construction costs in the various countries, where the 
ships are being built, give £10,600,000 as the approximate 
aggregate cost, and this figure cannot be far out. The 
aggregate gross tonnage of the ships being built is about 
325,300 tons. An analysis of these figures is of interest as 
reflecting the interest that other countries are showing in 
South Africa’s shipping trade. The tonnage under con- 
struction for each country is as follows :—Great Britain, 
211,500 tons; Germany, 32,000 tons; Holland, 27,000 
tons; Norway, 22,500 tons; Japan, 12,600 tons ; 
America, 10,400 tons ; South Africa, 5700 tons ; Sweden, 
3600 tons; total, 325,300 tons. This total is actually 
greater than the total tonnage being built in Great Britain 
on December 31st last, which, according to the latest 
Lloyd’s returns, was 311,000 tons, and it constitutes more 
than one-fifth of the world’s output (excluding Russia) 
during the last quarter of 1935, that figure being 1,543,153 
tons. More than half the vessels are of the high-speed 
cargo-passenger type, refrigerated, and carrying about a 
dozen passengers each. Nineteen ships of 150,000 tons 
of this class are being built. Passenger liners number ten 
of 148,000 tons total, and there are five “ intermediate ” 
type cargo ships, totalling 21,200 tons, and five miscel- 
laneous craft, such as tugs. trawlers, and dredgers of 
1700 tons. Speed will pay an important réle, for no fewer 
than twenty of the new vessels will be able to make the 
passage between London and Cape Town without being 
pressed in shorter time than that taken by the mail ships— 
some of them in as much as thirty-six hours under the 
time. This development is adding force to the repeated 
demands for a faster mail and passenger service. The 
problem is not, however, as easy of solution as it seems, 
but hopes are entertained that Mr. Robertson T. Gibb, 
the chairman of the Union-Castle Company, and now in 
Cape Town, will take the opportunity of going fully into 
the question with the Postmaster-General of the Union. 
It has just been announced that the Dutch K.P.M. 
has placed orders for the construction of three triple- 
screw boats, motor driven and with a service speed of 16 
knots. They are to have a gross tonnage of 15,000 and be 
580ft. long overall. This is about the same size as the 
“ Dunnottar Castle ’’ and ‘‘ Dunvegan Castle,” which are 
being built for the Union-Castle Line, but they will have 
considerably more powerful engines, 10,800 h.p. All three 
will run on the Dutch East Indies-South African route and 
are to do the run between Batavia and the Cape in under 
twenty days. Two of the vessels will be built in Holland, 
and construction has started ; the third will be built in 
Germany if a barter arrangement under which Germany 
will take Sumatra tobacco in exchange for the liner can 
be arrived at. 


Iscor Hit by Dumping. 











A report by the Board of Trade and Industries 
on the dumping of galvanised iron sheets and iron sheets 


and iron and steel tubes has just been tabled in the House 

of Assembly. It recommends that an ordinary dumping 

duty be imposed on corrugated galvanised iron sheets of 
thicknesses of 4in. and under imported into the Union 

from the U.S.A. and the United Kingdom. This recom. 

mendation has already been carried out (in November, 

1935), as has been stated in these columns; also a recom- 

mendation that a dumping duty be imposed on all black 

iron and steel tubes si pipes of all sizes up to and includ- 

ing 6}in. outside diameter, and fittings, and on all tubular 
poles, bends, springs, and flanges on importation into the 

Union from the United Kingdom, Poland, France, Bel- 

gium, Germany, and Czechoslovakia. The interest which 
the report arouses lies in the fact that it makes clear 
statements with regard to the imposition of these duties. 
It states that the dumping had had very serious effects 
upon Iscor (the S.A. Iron and Steel Industrial Corporation), 
which “‘ may even become ing.”” The report states 
that the S.A. Corporation, which was then about to begin 

the manufacture of galvanised iron sheets, represented 
to the Board that these sheets were being distributed in 
the Union at prices which implied ordinary dumping. The 
manufacture started in May, 1935, four sheet mills being 
operated out of six, the initial output being 100 tons a mill 
a week. When the other mills started the capacity was 
2500 tons a month. It was estimated and assumed that 
the Rand and the adjoining competitive area would 
normally be able to absorb the output, but from the outset 
the works was faced with dumping conditions. The effect 
was such that over a period in which the works manu- 
factured 525 tons only 21 tons had been dispatched. The 
position became so acute that towards the end of August 
some of the sheet mills were closed down, and it was ascer- 
tained that if Iscor was forced to meet the dumping from 
Great Britain the sacrifice of revenue would amount to 
approximately £49,000 a year, while on the basis of 
dumping from America the loss would be appreciably 
more. Interest in this report is increased when it is read 
in the light of knowledge of previous statements about 
Iscor. When the works was first mooted the main argu- 
ment of those agitating for it was that it would reduce the 
price of iron and steel commodities to consumers in the 
Union, which was, of course, understood to mean that 
consumers would obtain their requirements at less than 
they were paying or would be asked to pay for importa- 
tions. Instead of this they have to pay more, for they 
pay the price at which their requirements could be 
imported plus the “ dumping duty ” im . From the 
report it would seem that “‘ dumping” had been going 
on before the sheet mills started or rather that sheets were 
being imported at prices with which the Iscor sheet mills 
would not be able to compete. If so, it seems a pity that 
Iscor did not leave sheet making alone until the overseas 
makers were tired of losing money, or that it did not 
adopt the same attitude as in regard to the manufacture of 
pig iron and finished rolled steel rails and other products, 
for on the manufacture of these it lost money at the 
start, but succeeded in so reducing the costs that during 
the whole of 1935 it had a considerable monthly profit. 
Had it waited a while it might have so reduced the cost 
of producing the sheets as to oust the foreign product 
without having to run to Government with a complaint 
about ‘‘ dumping,” which many people do not consider 
exists. These say that the prices were much the same long 
before Iscor began producing. However, thé Board. 
in its report says: ‘‘ If the present dumping is continued 
Iscor and Usco (the Union Steel Corporation) will be faced 
with serious losses on the supply of steel billets, and this 
cannot be tolerated in the light of the national interests, 
in Iscor especially.’ This seems to put the whole matter in 
a@ nutshell, but unfortunately for the consumers the 
prospect of cheaper products, as a result of the S.A. [ron 
and Steel Works being started, seems to have disappeared, 
because Iscor has found that it cannot pay its way without 
the price-raising devices of so-called dumping duties. 
However, cable advices from overseas just received state 
that under an agreement between the British Association, 
the Cartel, and Iscor, Iscor will be given the South African 
market as far as it can supply it and that as the balance 
the Association and the Cartel will arrange the division 
on an economical basis. If this is so, all Iscor’s difficulties 
will disappear and it will probably be able to increase its 
output to near 400,000 tons in a couple of years. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





THe WetimMan SmitH OWEN ENGINEERING CORPORATION, 
Ltd., of London and Darlaston, South Staffordshire, has secured 
an order for yaaa yf 400 tons of special mechanical 
equipment for shipment to the U.8.A. The machinery is for 
the facture o: less steel tubing. This is the third large 
shipment of such machinery which the company has made within 
the last few years to the American continent. A very much 
larger contract for a similar plant is just being shipped by the 
Corporation to China 








Tue Late Mason JacquEs.—We have to record with regret 
that Major Jacques, who was associated with the Bell system 
for thirty years, and had been secretary of Western Electric 
Company, Ltd., since November, 1931, died in a Torquay 
nursing home on March 3rd. During the war he served with dis- 
tinction in the R.F.C. as Radio Officer, seeing service in Egypt 
and the Middle East. 

Tue Sreamsuir ‘‘ Horestar.’’--We have been asked by the 
Superheater Company Ltd. of London to state that the super- 
heaters fitted to the boilers of the above-named steamship, 
on which an article appeared in our last issue, are of the 
Johnson patented combustion chamber type for the supply 
and manufacture of which the company holds the exclusive 
licence. The desuperheaters with which the vessel is fitted were 
also manufact and supplied by the Superheater Company. 

Tue Late Mr. T. Ernest BrycHam.—The death of Mr. T. E. 
Bingham (Sale) occurred on the 6th inst. Mr. Bingham was the 
managing director of Barber and Colman, Ltd., Brooklands, 
Cheshire, with which firm he had been connected for over thirty 
years. He was in his sixty-fifth year. a recent years Mr. 
Bingham and his firm were specially inte: d in the design and 
manufacture of electrically operated road signals, which they 
claim to have been the first to introduce into this country. They 








were also manufacturers of textile machinery and machine tools. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Steel Trade Differences. 


Although the. situation in the steel market is 
extremely satisfactory so far as the demand is concerned, 
there is considerable friction below the surface. The 
Continental steel makers are by no means content with the 
outcome of the recent negotiations. Although their 
prices to British consumers are higher than they were 
before the Cartel agreement was made, and there is now 
no necessity for price cutting, they view the outlook with 
some perturbation. It is understood that the British Iron 
and Steel Federation desires the prices of Continental 
steel to be raised to within 5s. of the British quotations. 
Naturally, .the foreign steel makers would not quarrel 
with such an arrangement if it could be carried out with- 
out disturbing old connections. They fear, however, that 
it would be difficult to sell at such high figures, and even 
if it were possible whilst the present demand lasts, they 
would not be able to continue when more normal trade 
conditions return. Merchants also have made it known 
that they could not do business in Continental steel at 
prices so near the British quotations. On the other hand, 
the British Iron and Steel Corporation, the newly formed 
selling organisation of the steel makers, entertains no 
doubt that sales could be effected. This concern will buy 
the imports en bloc and re-sell the steel to the Continental 
selling agencies in this country, and will charge 6d. per 
ton upon all steel imported into this country and Id. per 
ton in addition for each advance of 2s. 6d. in the price. 
This has caused something like dismay amongst the 
Continental selling organisations, who not only see in this 
arrangement a levy upon their sales for the benefit of their 
British competitors, but also a possibility of the price 
being raised beyond anything they expected, and a result- 
ing limitation of their business. It is probable that negotia- 
tions will be continued on these points, but the position 
at the moment is by no means a happy one. In the ranks 
of the Cartel also there are disturbing elements. Trouble. 
for instance, exists between the members of the Cartel 
over the Chinese market. A pool, representing French, 
Belgian, and Luxemburg industries, exists to sell on a 
quota basis in China. The Germans declined to become 
members, but later sold heavily to Chinese merchants. 
Owing to the congested state of the works order books, 
they were unable to give delivery. When this situation 
became apparent, the pool, with a view to teaching the 
Germans a lesson, advanced its prices for China. In the 
meantime, however, the Germans had “ retroceded ”’ 
their surplus orders ; that is, they had passed them over 
to the Belgian, French, and Luxemburg works in accord- 
ance with standing Cartel arrangements. The latter 
works have now awakened to the fact that they are 
executing orders for China at less than the current official 
prices. The “ organisation ’ of the steel industries pro- 
duces some wonderful results ! 


The Pig Iron Market. 


No improvement has occurred in the situation 
in the pig iron market. The difficulties of obtaining sup- 
plies for, the delivery required by consumers seem to have 
become accentuated, but at the same time there appears 
to be little inclination on the part of buyers to contract for 
delivery after the end of June, for which a premium of 5s. 
is demanded. The degree of stringency varies in different 
districts and seems to be worse so far as foundry iron is 
concerned on the North-East Coast than in any other part 
of the country. Of the thirty furnaces in operation 
in that district only one is producing Cleveland iron, 
whilst twenty-one are making basic and eight hematite. 
Anticipations that another furnace would be put on to 
foundry have been disappointed, although it is understood 
that one is being prepared for this purpose. No Cleveland 
iron is offered for sale and the makers are rationing their 
output amongst consumers having running contracts. 
Naturally, this situation is creating a considerable amount 
of discontent, especially as the makers seem to be getting 
heavily into arrears with their deliveries. Many consumers 
have endeavoured to supplement their existing contracts 
by obtaining iron from other districts, but this is becoming 
increasingly difficult. In the Midlands it is by no means 
easy to place new business, as most of the producers of 
foundry iron have withdrawn from the market. It is 
said that at some furnaces stocks still exist, but apparently 
there is an inclination on the part of the makers to liqui- 
date these very carefully. In the majority of cases, how- 
ever, firms are not in a position to accept new business and 
require all their production to meet their commitments 
against current contracts. The scarcity does not seem so 
acute in the Lancashire market, but little fresh business 
has been transacted, as consumers are well covered and are 
showing little interest in delivery after the second half of 
the year. In Scotland twelve furnaces are in operation, 
four of which are producing hematite, two basic, and six 
foundry iron. The production of all these furnaces is 
being readily absorbed, but the foundries complain of the 
difficulty of obtaining their usual supplies of English iron. 
In the hematite market the situation is not so serious as in 
the case of foundry, but some makers do not find it easy 
to meet specifications against existing contracts. The 
requirements of the steel works, particularly in the Sheffield 
district, are unusually heavy. 


The North-East Coast and Yorkshire. 


There has been no material alteration in the 
position on the North-East Coast and the works are 
operating P per gry: at capacity. Fewer complaints are 
now heard of a shortage of railway wagons, although 


whether there has been any definite improvement in this 
respect it is. difficult to say. The works producing billets 
are heavily engaged and the recent increase in the British 
price does not seem to have affected the demand. For 
the time being the re-rollers are so heavily committed 
that they are only too glad to get supplies from the home 
manufacturers. 


Most of the makers are getting into 


arrears with deliveries, so that more Continental material is 
being used ; but the advance in the price of foreign supplies 
to £5 17s. 6d., which is also the quotation for British billets, 
has aroused a certain amount of resentment amongst 
consumers. ‘Business in structural steel has not been so 
active as recently. Consumers would probably be willing 
to place orders for forward delivery at current prices, but 
the makers anticipate an increase in the official quotation 
in the near future and are not anxious to sell far forward. 
In some quarters it is thought the advance may be decided 
upon at a meeting to be held this week. There is great 
activity at the constructional engineering shops, and not 
only is the industry well employed on several jobs which 
are likely to last for some time, but important contracts 
may be placed in the near future. The rail mills, after a 
spell of rather quiet conditions, have benefitted from 
several new orders, including one for 22,000 tons of rails 
and fish-plates for South Africa. The plate works recently 
received an accession of new business and their position 
is better than in the earlier part of the year. The situation 
in the sheet market, however, is unaltered. The home 
trade demand absorbs a considerable tonnage, but the 
export trade continues poor and spasmodic. Rather 
tight conditions exist with regard to jin. sheets, and some 
works, having filled their order books for the time 
being, are asking premiums of from 5s. to 10s. on 
the official price of £9 f.0.b. The steel works in Yorkshire 
are all well occupied and in the Sheffield district production 
continues at a record rate. Naturally, the rearmament 
proposals are expected to have an important influence upon 
trade in Sheffield. Business in basic billets has lost none 
of its activity and the works are unable to overtake their 
arrears of deliveries. The demand for acid carbon billets 
is not so strong, but is steadily expanding. 


The Midlands and South Wales. 


The amount of new business transacted in the 
Midlands has been restricted of late, and attention seems 
to be concentrated largely upon obtaining deliveries 
against contracts already in existence. No doubt there 
is a considerable volume of business which is due to be 
placed during the next month or two; but with buyers 
well covered and sellers committed as far as they feel it 
safe to go, it is not surprising that for the time being 
there is a slowing up in the markets’ activities. It seems 
to be recognised generally that the situation in the semi- 
finished steel market is becoming serious. The require- 
ments of consumers are in excess of the production of this 
class of material, and there is talk of another increase in 
the quantities of foreign material to be allowed into the 
country. There is less inclination, however, on the part 
of users to take supplies of Continental steel than a few 
weeks ago, since some of them resent being forced to pay 
the same price as for British material for April delivery. 
In the present state of the market, however, it would 
appear that they have little option if they wish to keep 
their works employed. The structural engineers in the 
Midlands have covered most of their forward require- 
ments, but there is still.a certain amount of business to 
be placed, and those engineering firms which are not in 
the Association and therefore are not able to buy forward, 
do not find it easy to obtain supplies. Although new 
business in plates has not been on an active scale, specifica- 
tions are reaching the makers at a steady rate, and most 
of the mills will be well employed for some time to come. 
The sheet makers are experiencing a strong demand from 
home consumers, and the motor industry continues to 
take a large tonnage of special quality sheets. One of the 
busiest sections of the market is that devoted to small 
bars and strip. The whole of this branch of the industry 
seems to be working at full time, and in the majority of 
cases no orders for delivery in less than six to eight weeks 
can be entertained. Quotations in this department remain 
at £9 1s. for bars and £9 16s. for strip. Business in colliery 
steel has been checked somewhat by the increase in the 
price of light arches by 12s. 6d. to £8 17s. 6d. and of heavy 
arches by 7s. 6d. to £9 2s. 6d. The price of rails has also 
been increased 7s. 6d., making the quotation for bridge 
rails £8 10s. and for flange sections £8 12s. 6d. In South 
Wales the situation is moderately satisfactory, and the 
tin-plate industry seems to be looking forward to a time 
when it will be freed from the restrictions upon export 
business resulting from the international agreement. It 
is now understood that the American manufacturers’ 
arrears have been reduced to 12,000 tons, which should 
be worked off by July. 


Current Business. 


The Wellfield Galvanizing Works of Richard 
Thomas and Co., Ltd., Llanelly, are to be re-opened and 
a new 80-ton furnace is to be lighted shortly. The 
Wellman Smith Owen Engineering Corporation, Ltd., of 
Darlaston, has obtained an order for special mechanical 
equipment for the manufacture of steel tubing, from the 
United States. The contract was obtained in spite of 
competition from Continental makers. A similar plant 
is now being sent to China. Vickers-Armstrongs, Ltd., 
Barrow-in-Furness, have received an order for two geared 
turbine steamers for the Isle of Man Steam Packet Com- 
pany, Ltd. A consignment of Russian scrap iron arrived 
at Hartlepool recently from Murmansk. It was stated 
by the captain of the vessel bringing the material that 
hundreds of thousands of tons of scrap were lying at 
Murmansk awaiting shipment. Archibald Russell, Ltd., 
and Colvilles, Ltd., Glasgow, have applied for permission 
to work coal at Thornliebank, Glasgow. Opposition to the 
scheme is expected from the Corporation owing to its 
interference with housing estates. Extensions to the 
works of the Brymbo Steel Company, Ltd., near Wrexham, 
which are to be completed in June, will include a 50-ton 
open-hearth furnace and a metal mixer of 150 tons capa- 
city. The South Stockton Shipbreaking Company, Ltd., 


Export quotations are 


tons, for breaking up. The Rhodesia Railways, Ltd., 
have placed orders for 22,000 tons of rails and fish-plates 
with the Cargo Fleet Iron Company, Ltd., and Dorman, 
Long and Co., Ltd. This is said to be the first Rhodesian 
order of importance received for several years. The same 
railway has placed orders valued at £9000 with the 
P. and M. Company (England), Ltd., for rail anchors, and 
one valued at £2000 for fish bolts and nuts with Bayliss, 
Jones and Bayliss, Ltd., of Wolverhampton. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender-:—Indian Stores Depart- 
ment: axle-box bearing brass boring machine (New 
Delhi, April 4th); trolley wheels and axles (New Delhi, 
March 2Ist); galvanised mild steel lap-welded piping with 
flanges and fittings (New Delhi, March 28th); Controller 
of Stores, G.I.P. Railway, Bombay: locomotive boilers 
(Bombay, March 25th). Cape Town Electricity Depart- 
ment: automatic street lighting controllers and acces- 
sories (Cape Town, April Ist); Johannesburg City 
Council: two 4-ton pay load capacity low-loading end- 
tipping trailers fitted with box bodies (Johannesburg) ; 
Argentine Sanitary Works Department : twelve electric 
pumping sets (Buenos Aires, May 6th); Argentine State 
Oilfields Directorate: steel cables for oil well service 
(Buenos Aires, April 3rd); pumping sets for cementing 
oil wells (Buenos Aires, April 4th). 


Copper and Tin. 


As a rule international complications of the kind 
which developed over the week-end have a disturbing and 
depressing effect upon the copper market, but on this 
occasion the news of the German occupation of the Rhine- 
land failed to upset the market and prices have, if any- 
thing, ruled firmer. Apart from political influences, the 
principal factors of the situation are unchanged and point 
to a steady improvement in the position. The demand in 
the United States has not revived since the heavy buying 
of a few weeks ago came to an end, and the producers 
have not pursued their avowed intention of raising the 
price from the present level of 9}c. In fact, it still seems 
possible for consumers to buy occasionally at 9}c. Most 
of the important American consumers seem to have 
covered themselves rather extensively, so that it may be 
that the demand on that side of the Atlantic will be quiet 
for some time. In Europe there has been a fair amount of 
buying and the international disturbance appears to have 
had the effect of checking industrial purchases in some 
directions and increasing them in others. Consumers on 
the Continent who are not well covered naturally become 
anxious regarding their supplies in times like the present. 
but financial and exchange difficulties have prevented a 
considerable amount of potential buying. In the London 
standard market prices have stood up well against the 
depressing influences of the European crisis. There have 
been considerable withdrawals of rough copper from ware- 
house for shipment to Italy and Germany, and it is 
thought possible that the European requirements of this 
kind of material will deplete the present stocks. . .. Little 
of interest has developed in the tin market and the con- 
ditions which have ruled for so long still obtain. The 
backwardation remains in the neighbourhood of £10, and 
this, of course, robs the market of any interest from a 
speculative point of view and also interferes with hedging 
operations. At the moment there seems no reason why 
this artificial condition should not be maintained inde- 
finitely, but at the same time there is a possibility that later 
on the market may be more freely supplied with the metal. 
Although the London Metal Exchange has protested to 
the Government against the forthcoming decrease in the 
tin quota it does not seem to have had any effect. 


Lead and Spelter. 


The chief characteristic of the lead market 
has been the steadiness with which prices have been 
maintained at recent levels. The demand from the 
consuming industries has broadened during the past 
week or two, and will probably continue to increase for 
a time as a result of seasonal buying. The producers, 
however, have sold freely, and this has tended to prevent 
any sharp price advance. At times there has been a 
certain amount of speculative buying which created a 
rather bullish atmosphere. Most of the recent industrial 
purchasing has been for forward delivery, but supplies of 
Empire lead seem adequate to meet requirements, although 
most of it goes direct to consumers upon arrival in this 
country. For the time being no foreign imports appear 
likely. The Continental demand for the metal has 
improved, and this week buying became rather more 
active, possibly as a result of expectations that increased 
supplies of the metal would be required for armament 
purposes abroad. American statistics give the world 
production in January as 139,306 tons, compared with 
152,445 tons in December, and the world’s output in 1935 
is estimated at 1,573,396 tons. . . . ‘The firmer tone which 
recently developed in the spelter market has been well 
maintained, and the increase has brought out a fair 
amount of buying by consumers, who generally show more 
inclination to cover their forward requirements when the 
market has an upward tendency. There has been some 
speculation in this metal, and also a certain amount of 
realisation at the higher figures. The arrival of Continental 
spelter, some of which was delivered in satisfaction of 
February contracts, has resulted in the establishment 
of a normal contango of 6s. 3d. It is interesting to note 
that after a long period the spelter quotation is again 
approaching the lead price, and it seems possible that the 
tendency for the values of these metals to resume their 
usual relationship may continue. This, however, must 
necessarily depend upon the maintenance of the present 
demand for spelter. Industrial requirements have been 
on a good scale recently, and although the galvanisers 
have not taken more than their customary supplies, 





has acquired the American steamer ‘‘ West Hika,”’ 5000 











business with other consuming industries has expanded. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £.,0:~4: £ s, d. 
Hematite Mixed Nos. .. 316 6.. 3 2 0 
No. 1 BAF. Div. 3 3 6 

Cleveland— (Did Teesside Area) 
No. 1 ot ae Se se © 
No. 3G.M.B.. et re 3°1.6 
No. 4Forge .. . 358, 0 < 3 0 6 
Basic (Less 5/— iP icy 310 0... -- 
MipLanps— ‘ 
Staffs — (Delivered to Black Country Station 
North Staffs. Foundry 315 0.. _ 
us a le ey eee — 
Basic (Less 5/- rebate)... 315 0... _- 
Northampton— 
Foundry No.3 .. .. 312 6. _ 
| Se Ras alt lake ahieg See — 

* Derbyshire— 

No. 3 Foundry 315 0 
Forge 310 0 =: 
ScoTtLhanp— 
Hematite, f.o.t.furnaces 3 17 0 —_ 
No. 1 Foundry, ditto .. 316 6 _— 
No. 3 Foundry, ditto 314 0.. — 
Basic, d/d (Less 5/- rebate) 3 10 0... — 
N.W. Coast— (3 17 0d/d Glasgow 
Hematite Mixed Nos. .. r 2 6 ,, Sheffield 
4 8 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 

Lanes.— £ s. d. £ s. d. 
Crown Bars ie PhO (D4 Bix. 9 5 0 
Best Bars . BO 8D: ew. 912 6 

8. Yorxs.— 

Crown Bars ae 2 :%.. 9 5 0 
Best Bars - 1012 6 912 6 
Miptanps— 
Crown Bars .. . 10 2 6 95 0 
Marked Bars (Staffs.) . 12 10 0 12 0 0 
No. 3 quality. . 810 0 _ 
Me. fh. 2x, 900 —_ 

ScotLanD— 

Crown Bars .. .. .. 10 2 6.. 9 5 0 
iki Bea) eS a in 915 0 
N.E. Coast— 
Common Bars it@in2s@.. 9 26 
Best Bars ne ob igre ME BB, +B. aving 912 6 
Duthie Ret Bera. obaRhn:@ a@ies 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home. Export. 
fiesd. £ s. d. 
Angles 810 0. *7 10 0 
Tees.. 910 0. *8 10 0 
Joists he hee SF *7 10 0 
Channels. . . 815 0. *7 15 0 
Rounds, 3in. and up 910 0. *8 10 0 
_ under 3in. 93 6. 70 0 
Flats, 5in. and under .. 9 3 6. 7 +O *@ 
Plates, #in. (basis) 900. 715 0 
~ fin. .. 950. 8 0 0 
ee 910 0. 8 5 0 
= fein. .. 915 0. 810 0 
“ tin. .. 910 0. 900 

Norrs-East Coast— £ s. d. £ os. d. 
Angles B53, 6 *7 10 0 
Tees.. 07) Bs *8 10 0 
Joists 8150. *7 10 0 
Channels. $42 6. *7 15 0 
Rounds, 3in. porwr up a ke Be *8 10 0 

- under 3in. ee te 710 0 
Plates, jin. .. 815 0. 715 0 
be fin. .. 9.0: O14 8 0 0 
* din. .. o' SO. 8 5 0 
§ fin. .. 910 0. 810 0 
a tin. ore: Fs 900 
Boiler Plates, ‘ie . 8 2 i.. _ 


MIDLANDS, AND LEEDs AnD DistTRIcT—’ 
ee. 
Angles 
Tees. . 
Joists 
Channels... .. . 
Rounds, 3in. and up 
” under 3in. a 
Flats, 5in. and under .. 


Plates, jin. (basis) 


~ 


~ 
i eC ee 


» iin. .. 
ye tin. .. 
" fein. .. 
»» jin. . 
Boiler Plates, mi 


SOTHO CHOHD MMOH 
~ 


POARSEAR SCSOeRMSaAG 


1 @ 
— 
| 

eooooc eoooooec} 


“1 © © © @ 
~ 
So 





STEEL (continued). 


Home, Export. 
Giascow anp Districr— £s. d. £00804. 
Angles S Res. *7 10 0 
Tees. . irqeug::, 8 10 0 
Joists 815 0. *7 10 0 
Channels. . $12 6. *7 15 0 
Rounds, 3in. ake up ice Mie hee *8 10 0 
a under 3in. 9. 3:0... 710 0 
Flats, Sin. and under .. 9 1 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
a es 8 0 0 
in. yh es a 8 5 0 
ames Yipee 910 0. 810 0 
- Bites. sassircints 40 ie he ice 9 0 0 
Boiler Plates . rere se —_— 
South Watzes AREA— £ os. d. © ee 
Angles ey *7 10 0 
Tees. . i ah *8 10 0 
Joists 815 0 *7 10 0 
Channels. . 812 6. *715 0 
Rounds, 3in. inde up Oe? 1B: *8 10 0 
bs under 3in. . O ab tes; 710 0 
Flats, Sin. and under .. 9 1 0. 817 6 
Plates, jin. (basis) $.17..¢.. 715 0 
ce etepinlsic. 926. 8 0 0 
E fin. .. a a 316. 0 
* oe 9132 6. 810 0 
v tin. .. 910 0. 9 0 0 
IrELanp— BELFAST. Rest oF IRELAND. 
£ s. d. £ 8s. d. 
Angles 812 6. 815 0 
Tees. . 912 6. 915 0 
Joists es. . 2s 
Channels. . me SST et is 9 0 0 
Rounds, 3in. and up 912 6. 915 0 
od under 3in. Sm me 9 4 6 
Plates, jin. (basis) 900. 9 26 
Pea peas ett aS 950. pigs 
a fin. .. 910 0. 912 6 
sos Leta « 915 0. 917 6 
a fin. .. 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £s. & 
10-G. to 13-G., f.o.r. 9/381.0-.. 9 00 
14-G. to 20-G., d/d i44AtS Biss 910 0 
21-G. to 24-G., d/d s B40 Ore: 915 0 
25-G. to 27-G., d/d oe ee Se 10 7 6 


The above home trade prices are dal’ ‘- ton lots and over; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24 


Home. Sa. di. 
4-ton lots and up .. . 13:10 0 
2-ton to 4-ton lots ~mn ae © 
Under 2 tons . 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
£11 15s. 0d., f.0.b. other markets. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 


Tin-plate Bars, d/d Welsh Works, £5 10s. 0d. 
Billets. £ 8. 
Basic (0-33% to 0-41% C.) 6.9.2 

» Medium (0-42% to 0-60%C.).. 7 10 


»  Hard(0-61%to0-85%C.) .. 8 0 
(0-86% to 0-99% C.) 8 

va oo. A te CGS GD)... oe ee BD 

Soft (up to 0-25% C.), 500 tons and up 5 17 
100 to 250 tons 6 

Rails, Heavy, 500-ton lots, f.o.t. -. 810 
» Light, f.0.t... é* seattle 


” ” 


FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/- per Ib. 
i Per Ton. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 15 0 
” ” 6 p.c. to 8 p.c. £21 0 0 
- nd 8 p.c. to 10 p.c. £21 0 0 
pa Pa Specially Refined .. 
“3 Max. 2 p.c. carbon £33 10 0 
% » » 1 p.c. carbon £36 5 0 
” ” » 9-50p.c.carbon £37 5 0 
» carbonfree .. 94d. perlb. 
Metallic Chucthiem. 2/5 per lb. 


Ferro Manganese (loose), 161 pc. 
Silicon, 45 p.c. to 50 p.c. 


Scandinavia: £10 10s. Od. to £10 15s. Od. f.o.b. 


18s. 9d. 
to £5 15s. 0d. 


Per Unit. 
1/- 
1s 
7/- 


11/- 
11/- 
12/- 


£11 5 Ohome 
£12 15 Oscale 5/—p.u. 


= » Mpc. £17 17 6 scaie 6/- p.u. 
» Vanadium .. 12/8 per lb. 
» Molybdenum 4/6 per lb. 
Titanium (carbon fren). 9d. per lb. 
Nioke! (per ton) - + £200 to £205 
Cobalt «cs us ce ee ie ae GAS pordb. 





Official Prices, March Lith. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added. 


NON-FERROUS METALS. 


CorPpER— 

Cash .. .. £36 2 6to £36 3 9 
Three months .. £36 10 Oto £36 11 3 
Electrolytic i £40 5 Oto £40 15 0 
Best Selected aarti aja Bir- 

mingham ogee A £41 0 0 
Sheets, Hot Rete £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10}d. 103d. 

»  Brazed (basis) 10}d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 114d. 1ljd. 

Tin— 

Cash .. . £214 10 Oto £215 0 0 
Three months .. £204 15 Oto £205 0 0 

Leap: £16 13 9to £1617 6 

SPELTER : £16 1 3to £16 5 0 

Aluminium Ingots (British) . . £100 

FUELS. 
SCOTLAND. 

LaNaRKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 15/- to 15/6 
Hamilton Ell an ee 20/- to 21/- 
Splints 21/6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 15/- 

FirrsHITRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . . 15/- 
Unscreened Meniéiiien 14/6 to 15/- 

Lora1ans— 

(f.0.b. Leith}—Hartley Prime 15/— to 15/6 
Secondary Steam .. . 14/- to 14/6 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 17/6 

NorTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/- to 16/- 
»  Second.. 14/6 to 15/- 
» Best Small .. 11/6 

Unscreened 13/6 to 16/- 

DurHamM— 

Best Gas.. . 14/8 
Foundry Coke 20/- to 23/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/-to29/- — 
South Yorkshire Best . . 23/-to 25/- — 
South Yorkshire Seanitn . 20/-to 21/- o 
Rough Slacks é . ll/-to 12/- — 
Nutty Slacks 10/—to 11/~ = 
CaRrpIFrr— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds om 19/- to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries . 18/3 to 18/6 
Bunker Smalls 12/6 to 13/6 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts ‘: 22/— to 27/6 
Foundry Coke 27/- to 40/- 
Furnace Coke 19/— to 22/6 
Patent Fuel 21/- 

SwaNnsEa— 

Anthracite Coals : 
Best Large .. 2 36/- to 40/— 
Machine-made Cobbles. 41/- to 48/6 
Nuts Hp 40/- to 48/6 
Beans 25/- to 35/- 
Peas eorlias 19/- to 23/- 
Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 site 
Diese} Oi) owiNwercrs is, 60 oe 


Per Gallon. 
33d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Steam Locomotive. 


THe Office pour le Perfectionnement de la 
Traction Autonome sur les Chemins de Fer is, as its name 
implies, a technical body which aims at improving inde- 
pendent power units as opposed to electric traction on 
railways, and it has published from time to time interest- 
ing reports upon progress achieved by the steam locomo- 
tive, with comparative data showing that the advance 
of steam must be taken into account when examining 
proposals for railway electrification. A further short 
summary of the situation has just been issued with the 
idea of demonstrating that all requirements for traction 
can be fully and satisfactorily met by steam. As an 
example, it is stated that recent dynamometer tests of 
an express electric locomotive and a steam locomotive, 
each hauling loads providing a total weight of 475 tons 
and running under identical conditions, showed that while 
the consumption of electricity was 1-1 kWh per horse- 
power at the draw-bar and 1-3 kWh before being stepped 
down in the sub-transforming station, the consumption 
of coal in a transformed ‘ Pacific’? locomotive was 
1-24 kilos. per horse-power, excluding fuel for getting 
up steam. These results are confirmed in actual service. 
They are obtained by old locomotives that have been 
improved in detail for the better utilisation of steam, with 
higher pressures and superheating up to 400 deg. Cent., 
the use of larger steam pipe sections and more rapid 
exhaust that allows something like 1000 kilos. of coal 
to be burnt per square metre of grate area. The type of 
heavy express locomotive that developed 2000 h.p. ten 
years ago can now maintain from 3000 h.p. to 4000 h.p. 
with a coal consumption reduced by one-third and more. 
There are locomotives in France, such as the Sud Express 
** Pacifics,” that are capable of maintaining the highest 
practical speeds when the problem of providing perfectly 
satisfactory braking is solved. 


Franco-Irish Trade. 


Recently tenders were invited by the Irish 
Free State for the installation of distilleries, and the 
lowest tender was submitted by a French maker which, 
however, did not secure the contract. The Free State 
Government made it a condition of acceptance that 
France should increase the quota of imports from Ireland, 
and failing to obtain satisfaction from the French the 
Free State divided the contract between Czechoslovakia 
and Holland. Both countries are said to have agreed to 
accept payment in Irish produce. The attitude of the 
Irish Free State towards France over the question of 
quotas is explained by an increasingly unfavourable 
balance of trade. The figures for January show that while 
France exported 1,792,000f. worth of goods to the Free 
State she only imported Irish produce to the value of 
309,000f. French manufacturers have seized upon the 
Irish incident to complain of the Government's apathy 
in looking after their interests, for it is obviously becoming 
more difficult, in present circumstances, to do business 
on the Continent except by a form of barter. The Govern- 
ment, however, is bound hand and foot by the agricultural 
interest, and is not free to manipulate agricultural quotas 
in return for exports of manufactured goods. 


The ‘New ** Atlantique.”’ 


Having seen the last of the 42,500-ton ‘‘ Atlan- 
tique,”” which is being towed to the Clyde to be broken 
up, the French turned their attention to the construction 
of the ship that is to replace it. The new liner to be 
built in the Penhoét yard at Saint-Nazaire is known 
unofficially as the “ Sud-Atlantique.”” The name may 
possibly be changed before launching. The plans for 
the new ship involve a modification of the general 
policy of dealing with the South American traffic, which 
is of a character that does not justify the construction 
of a large and costly liner like the destroyed ‘* Atlantique.” 
The few voyages she made at a time when the economic 
crisis was at its worst were highly unsatisfactory from a 
financhal point of view, and there was an impression that 
even under the most favourable conditions the ship could 
not pay her way. The new ship of, it is said, somewhat 
under 30,000 tons, is désigned upon different lines, and 
while offering the best accommodation for about 700 
passengers, will provide some cargo space. The idea is 
to make this ship a little ahead of everything in the South 
American service, but, at the same. time, her utility is 
to be kept within the best commercial traditions. Her 
contract trial speed is to be 27 knots. She will run in 
association with the air service, for which reason the ship 
will call at Lisbon, Casablanca, and Dakar. The new 
liner will replace the 15,000-ton ‘‘ Massilia,’’ which will 
be withdrawn from service four years hence, and a second 
big ship will be built, though whether it will follow upon 
the completion of the “ Sud-Atlantique’’ or be put in 
hand at an earlier date will depend upon when the State 
can allocate money for the purpose. 


The Electrical Industry. 


The Government’s economy decrees reducing 
prices and charges all round to electricity consumers are 
matters for complaint in the annual report of the Union 
des Syndicats d’Electricité which groups distributors 
and the electrical industry. The consequences of those 
decrees are stated to be extremely serious and to have 
paralysed enterprise and reduced still further the sales of 
electrical machinery and equipment, that had already 
declined by 60 per cent. during the critical period of the 
last five years, with a fall in prices ranging from 25 to 
60 per cent. The report states that the aggregate power 
of electrical generating stations in this country is 


9,000,000 kW, and the energy produced 15,000 million 
kWh, while the total length of the national network is 
310,500 miles. There is still a vast field open to develop- 
ment, but the Union sees little hope of much being done 
to carry out new schemes so long as enterprise is over- 
shadowed by possible State action that may upset com- 
mercial calculations. 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
1s. each. ; 

The date first given is the date of application ; the second date 
ut the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





. 





INTERNAL COMBUSTION ENGINES. 
442,058. April Ist, 1935._-[MPROVEMENTS IN AND RELATING 
To Two-stroks RapiaL CyLinperR INTERNAL CoMBUS- 
TION Eneines, Humboldt-Deutzmotoren Aktiengesell- 
schaft, of Deutz-Mulheimerstrasse 149/155, Cologne-Deutz, 
Germany. 

In two stroke radial motors difficulties arise in fitting the 
counterweights which are fastened to the crank webs for the 
purpose of balancing the rotating and reciprocating masses. 
As all the piston rods act on the same crank, the counterweights 
have to be relatively heavy and large, or, if they are made 
lighter, must be located at a considerable distance from the axis 
of the crankshaft. On the other hand, in two-stroke engines, 
the pistons have to be made 
longer than in four-stroke 
engines, so as to cut off the con- 
trolled ports, even at the top 
dead centre. If the cylinders 
be not too many in number, the 
pistons at the inner dead centre 
or the working cylinders pro- 
jecting inwards to a co nd- 
te pao ean be brought up 
quite close to the crank. This 
compact construction, however, 
cannot be achieved if relatively 
large counterweights have got 
to be accommodated within the 
ends of the cylinders. Accord- 
ing to the present invention, 
which is directed to overcom- 
ing these difficulties the counter- 
weights which are fixed on the 
outsides of the crank webs are 
arranged so that those parts of 
them which project out radially 
beyond the crank webs rotate 
in annular spaces located 
between the end walls of the 
crank case and the ends of the 
cylinders or pistons projecting 
into the crank case in their 
inner dead centre position. 
According to another feature of 
the invention, those parts on the 
crank case which carry the crank- 
shaft bearings are brought up 
close against those parts of the 
counterweights which are fastened to the crank we Hereto- 
fore, it has been the general practice in radial motors to dispose 
the end walls of the crank case as close as possible to the 
cylinders, but in the construction according to the invention 
separate annular spaces are provided between the end walls 
and the cylinders, to receive the counterweights. This arrange- 
ment notwithstanding, the crankshaft bearings can still lie 
close to the working crank and the cylinders can be extended 
into the crank case just as far as is possible without adjacent 
cylinders or pistons interfering with one another.—January 
3ist, 1936. 
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TURBINE MACHINERY. 


441,990. August 3lst, 1935.—IMPROVEMENTS IN OR RELATING 
to LuBRicaTiInG APPARATUS AND CONTROL SYSTEMS FOR 
Power Priants, The British Thomson-Houston Company, 
Crown House, Aldwych, London, W.C.2. 

This is an improved method of providing oil under pressure 
to be supplied to the bearings and to the hydraulic servo- 
motor controlling the inlet valve of a turbine. The improve- 
ments claimed are that the system is fireproof, in that all 
conduits are below the level of the turbine, all pressure conduits 
are carried within the low-pressure return pipes, and therefore 
are leakproof, that all oil leads above the turbine floor level 
are encased in a fireproof casing, and that the oil supply is taken 
from a compartment separated from the compartment to which 
the oil is returned by a compartment in which an oil cooling 
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system is arranged. A is the turbine having an inlet valve B 
and carried on force-lubricated pedestal bearings C.. Lubricant 
is pumped from the supply compartment D by a pump E along 
the pressure conduits F and H, the pump E being driven by an 
extension of the governor shaft K. The conduit F feeds the servo- 
motor L at full pump pressure, and lies within the return con- 
duit M for the servo-motor outlet oil. The conduit H feeds oil 
to the bearings C, a pressure-reducing valve being interposed 
between it and the pump E. The oil return leads N from the 
bearings C encase the conduits H throughout their length. The 
returned oil from M and N falls into the compartment O, whence 
it is pumped by a second pump P into the cooling compart- 
ment R which has an overflow back into compartment D. 
Further protection is provided by the fireproof casing fitted over 








the entire servo-motor L and its leads.— January 30th, 1936. | 





SWITCHGEAR. 


442,107. February 13th, 1935.—Iwrrovements ro “ TELL- 
TALE” Devices For INDICATING THE FAILURE OF AN 
Execrric Crrcorr, Frank Gordon Donaldson, of 14, The 
Parsonage, Manchester. 

The object of the invention is to provide a simple and reliable 
device which will give an intermittent signa! or alarm when the 
controlled circuit fails for any reason. The “ tell-tale ’ comprises 
an electrically heated thermostatically or thermoscopically 
operated switch in a signal circuit, tending to close the circuit 
when not heated, and operated into the open position by current 
flowing in the controlled circuit and by current flowing in the 
signal circuit. In the arrangement shown the controlled and 
signal circuits are in parallel and are each in series with the 
thermostatic or thermoseopic element of the make-and-break 
device, the arrangement being such that current flowing in 
either circuit causes a rise of temperature in the thermostatic 
or like device, which by expansion separates contact points in 
the circuit, failure of current in either circuit causing such element 
to contract and remake contact. The accompanying drawing 
is a wiring diagram of one arrangement of the device. 
shown, A represents the controlled circuit, in parallel with B, 
the indicator circuit, the current supply being at C. At Dis 
shown an electro thermal switch which comprises a resistance 
coil encircling a core of thermo-expansive alloy, the resistance 
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being in series with the controlled and the indicator circuits. 
The thermo-expansive element carries one part of a make-and- 
break switch device in the indicator circuit. In operation, 
current flows normally in the controlled circuit, and, passing 
through the resistance of the electro-thermal switch heats the 
expansion element which by its movement separates the switch 
contacts and renders the indicator circuit dead. If, however, 
the controlled circuit should fail, say, by the breaking of a lamp 
or the blowing of a fuse, the resistance will become dead, and the 
expansion element begin to contract, and in time such element 
will cause the switch contacts to engage, whereupon current 
will flow in the indicator circuit and give the desired signal. 
Since, however, the resistance is in series with the indicator, it 
will again heat up and in time break the circuit, whereby an inter- 
mittent signal will be the result. The make-and-break device 
and the signal may be incorporated in a single unit for sale, 
fitted with the necessary terminal for connection into the flow 
to the controlled cireuit. The series-parallel arrangement of 
the various elements, as above described and as illustrated in 
the drawing, is given as a practical example of the invention, 
but other relative dispositions of the elements may be made to 
obtain the same effect, the essential features being that a make- 
and-break switch tends normally to close a signal circuit, but 
is actuated by electro-thermal means to break that circuit by 
current in the controlled and signal circuits.—February 3rd, 1936+ 


BATTERIES AND ACCUMULATORS. 


442,022. June 13th, 1935.—ImPRovEMENTs TO ELECTRICAL 
Srorace Batrrerres orn AccumvutatTors, Three Star 
Accumulators, Ltd., Rosebery-avenue, Tottenham, London, 
N.17, and Frederick Charles Grund. 

This invention relates to electrical storage batteries or 
accumulators generally, but especially to those intended for 
use upon motor vehicles, where the life of such storage batteries 
or accumulators is relatively short, due to the extensive jolt- 
ing and vibration to which the accumulator plates are subjected 
during use. In the construction illustrated, each set of plates 
is supported at its lower end upon a supporting member A, 
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arranged horizontally, fitting loosely within a cell at its lower 
end, and having two or more upstanding ribs or projections 
disposed transversely of the plates and adapted to make edge 
contact. with the plates at their lower ends. One or more 
resilient members B of.rubber or other suitable compressible 
material are located beneath each supporting member and the 
bottom of the cell container. The terminals, by means of 
which the positive and negative plates constituting each set 
are connected to the cover, are adapted to project upwardly 








through suitable holes.or openings provided in the cover, @ 
washer C of suitable resilient material being disposed between 
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the under surface of the cover and a conveniently arranged 
shoulder provided on each terminal. In this arrangement, 
each set of plates is virtually Lap ow, Nigeria its support. at 
its upper and lower ends and is capable of a certain amount 
of restrained movement in an upward and downward 
direction, the resilient members in practice tending to 
absorb shocks to which the plates would otherwise be sub- 
jected. The resilient bers located bet the plate sup- 
ports and the bottom of the casing may be conveniently in the 
torm of rubber ri or washers which are arranged to lie flat 
upon the bottom of the battery casing—January 30th, 1936. 





TRANSMISSION OF POWER. 


442,042. November Ist, 1934.—A Drive TRANSMISSION 
MxcuantsM, Société Genevoise d’Instruments de Physique, 
8, Rue des Vieux Grenadiers, Geneva, Switzerland. 

This driving mechanism is for the connection between the 
feed of a machine tool and the fast motor-driven feed and the 
fine hand feed. The feed shaft is shown at A. For the fast feed 
it is driven by the worm B and worm wheel C. The drive from C 
is transmitted to the shaft through the friction discs D and E 
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of which D is pressed into engagement by the spring F. It can 
slide on the shaft, but is held by the feather G. The hand feed 
wheel H has an extended hub J, the end of which is furnished 
with obtuse serrations, as shown in the detail sketch. Between 
these serrations and corresponding ones on the end of the 
sleeve of D bails are . On the hand wheel being 
turned the balls ride up the faces of the serrations and pull the 
friction discs apart so that the feed shaft is freed from the worm 
drive.—January 31st, 1936. 


MISCELLANEOUS. 


442,006. July 18th, 1934.—SmazzL-ENDs FoR CONNEOTING- 
Rops, R. C. Clerk, 60, King-street, Kingston, Jamaica, and 

D. M. C. Best, 35, Scotts-lane, Shortlands, Kent. 
The usual gudgeon pin is a in this connecting-rod by 
@ spherical bowl, and the has a corresponding cup, the 
eneral construction of which is easily followed in the drawing. 
fs is claimed that the circulation of oil up the hollow connecting- 
rod and round the bowl by helical grooves back into the crank 
case not only serves to lubricate the bearing surfaces of the 
assembly, but also results in material cooling of the working 
face of the piston, so that a higher compression ratio can be 


N°442,006 


























utilised with efficiency and in addition the piston rings keep 
their temper better. The use of nested spherical surfaces as 
practised in rye! ng Seas present invention into effect, results 

ing-rod 


Forthcoming . Engagements. 





Secretaries of Instit ti 8, Societies, &c., desirous of having 
notices of meetings inserted in this » are ted to note 
that, in order to make sure of its ‘insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME @ 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. . 

AssoomaTION oF Ex-Simmens’ Mren.—At Gatti’s Restaurant, 
King William-street, W.C.2. Smoking concert. Tickets and 
peg from R. R. Griffin, c/o The Union Cable Company, 

td., Dagenham Dock, Essex. 

CuEemicaL ENGINEERING Grovup.—Joint meeting with Bir- 
mingham Section. Leave New-street, Birmingham, for Hams 
Hall power station, 1.50 p.m.; St. Edmund’s Restaurant, Bir- 
mingham, tea, 5.30 p.m.; The University, Birmingham, Group 
Committee meeting, 6.15 p.m. Paper, “ Boiler Water Con- 
ditioning,”” Mr. C. W. Tod, 7.30 p.m. Supper at White Horse 
Hotel. 

Inst. oF ExecrricaL Engineers: Lonpon StupENTS.— 
Savoy-place, W.C.2. ‘Electrical Aspects of Water Supply 
Engineering,” Mr. W. H. Austin. 6.30 for 7 p.m. 

Inst. oF ELEcTRICAL ENGINEERS : N.E. Strupents’ SECTION. 
-—In the Electrical Engineering Theatre, Armstrong College, 
Newcastle-on-Tyne. ‘* Carrier Wave Telephony,’’ Mr. D. Smith. 


7 p.m. 
Inst. oF MeEcHANICAL ENGINEERS : East MIDLANDS 
Brancu.—Loughborough College, Loughborough. ‘ Gearing,” 


Dr. H. E. Merritt. 7 p.m. 

Inst. or Metats.—In Non-Ferrous Section of A 
Dept. of University, St. George’s-square, Sheffield. 
general meeting. 7.30 p.m. 

Juntor Inst. or ENGINEERS.—Hotel Metropole, Northumber- 
land-avenue, London, W.C.2. Annualdinner. 6.45 for 7.15 p.m. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2. ‘* The 
Development of Indian Ports,’’ Sir Charles Stuart-Williams. 
4.30 p.m. 

West or Scorianp Iron AnD STEEL Inst.—In the “ Societies’ 
Room” No. 24, Royal Technical College, George-street, 
pos Annual general meeting. Paper, ‘‘ Coke Research,” 
Dr. W. Davidson. 7.15 p.m. 

Saturpay, Marcu l4ru. 

Inst. or Crvm ENGINEERS.—Students’ afternoon visit to 
Forest Products Research Laboratory, Princes Risborough. 

Inst. oF ELecrricaL ENGINEERS: N. MIpLanp STUDENTS. 
—Visit to works of Greenwood and Batley, Ltd., Armley-road, 
Leeds. 3 p.m. 

Inst. oF Marine ENGINEERS.—85/88, The Minories, E.C.3. 
Junior Section, dance. 7.30 to 11.15 p.m. 

KegIcuiLey Assoc. or ENGINEERS.—Queen's Hotel, Keighley. 
Annual dinner. Reception 5.45 p.m. 

Monpay, Marcu 16TH. 

BraprorD ENGINEERING Soc.—-In the Bradford Technical 
College. ‘‘ Mechanical Refrigeration and Some Applications,” 
Mr. J. Evans. 7.30 p.m. 

ENGINEERS’ GERMAN CIRCLE.—At the Institution of Mech- 
anical Engineers, Storey’s-gate, S.W.1. ‘‘ Versuche mit 
Dampflokomotiven,”’ Prof. Dr.-Ing. Felix Meineke. 6 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—At Inst. of Engineers 
and or 39, Elmbank-crescent, Glasgow. ‘‘ Experi- 
mental Bench Testing of Petrol Vehicle Engines,” Mr. C. O. 
Beale. 7.45 p.m. 

Inst. oF MECHANICAL ENGINEERS.—At Merchant Venturers’ 
Technical College, Bristol. ‘‘ Exhaust and other Transport 
Noises,”” Wing Commander T. R. Cave-Browne-Cave. 7 p.m. 

Royat Soc. or Arts.—At John-street, Adelphi. ‘“ Lettering 
and its Uses To-day,” Mr. P. Smith. 8 p.m. 

Turespay, Marcu 171TH. 

Inst. or Crvit ENGINEERS.—Great George-street, S.W.1.— 
“‘Some Major Problems in the Utilisation of Coal,’’ Mr. F. 8. 
Sinnatt, D.Sc. 6 p.m. 

_ Inst. or Merats.—James Watt Memorial Inst., Birmingham. 
“Recent Developments in Metallurgy,” Prof. D. Hanson. 
7 p.m. 

Inst. or Metats.—Joint meeting with Newcastle Branch of 
Inst. of British Foundrymen, Armstrong College, Newcastle- 
upon-Tyne. “‘ Foundry Costing,’’ Mr. 8S. G. Homfray and Mr. 
R. A. Balderston. 7.30 p.m. 

Inst. or Merats.—Y.M.C.A., Swansea. Annual general 
meeting. Paper, ‘‘ Metallurgical Control and the Bronze 
Foundry,” Mr. A. J. Murphy. 6.30 p.m. 

Roya Instrrvutrion.—21, Albemarle-street, W.1. ‘* Struc- 
tures and Forces in Colloidal Systems,” Dr. H. Freundlich. 


lied Science 
Annual 


9 p.m. 
SHEFFIELD METALLURGICAL Assoc.—198, West-street, 
Sheffield, 1. ‘Impressions from a Metallurgist’s Visit to 


Germany, India, and America,” Mr. J. Ferdinand Kayser. 
7.30 p.m. 

Soc. or Giass TecHNoLogy: Miptanp Section.—-Talbot 

Hotel, Stourbridge. Annual dinner. 7.30 p.m. 
WeEDNEsDAY, Marcu 18TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Hotel Metropole, Leeds. 
Mr. J. 8. Tritton will present Symposium on “ Railcars”’ at 
7.15 p.m. 

Inst. oF ELEcTRICAL ENGINEERS: N. MipLanp StupDEnNTs. 
—Imperial Hotel, Briggate, Leeds. Hot-Pot Supper. 8 p.m. 

Inst. oF StruoturaL ENGINEERS: ScorrisH Brancu.— 
129, Bath-street, Glasgow. ‘‘ Welded Bridges,” Mr. A. Ramsay 
Moon. 7.15 p.m. 

NEwcomMEN Soc.—In the Hall of the Chartered Institute of 
Patent Agents, Staple Inn-buildings, W.C.1. ‘‘ William Blakey : 
A Rival to Newcomen,” Eng.-Lieut. J, J. Bootsgezel. 5.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—At 
Bolbee Hall, Newcastle-upon-Tyne. ‘‘Some Notes on Esti- 

ting,”’ Mr. G. C. Harforth. 7.15 p.m. 





in a universal joint between the piston and the cc ting- 
permitting rotation of the piston within the cylinder, and pro- 
viding large areas to transmit the thrust. In addition, the 
centre of thrust can be located relatively close to the piston 
head, so that the side thrust is small, and consequently a decater 
skirted and thus lighter piston can be employed. The small side 
thrust and the freedom of the piston to rotate also result in 
reduced cylinder wear.—January 20th, 1936. 








THe Bessemer Gop Mrepat.—The Council of the lron and 
Steel Institute has awarded the Bessemer Gold Medal for 1936 
to Mr. Fred Clements, M. Inst. C.E., M.I. Mech. E., director of 
the Park Gate Iron and Steel Company, Rotherham, in recog- 
nition of his distinguished services in improving the technology 
of the iron and steel industries, and, in icular, blast-furnace 
practice. The presentation of the Medal to Mr. Clements will 
be made at the opening session of the annual general meeting 
of the Institute on May 7th. 





Royat METEOROLOGICAL Soc.—At 49, Cromwell-road, 
S.W.7. ‘‘ The Greenland Ice-cap as Seen by a Meteorologist,” 
Dr. F. Loewe. 7.30 p.m. 


Taurspay, Marcy 19rs. 

Inst. oF ELECTRICAL ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. ‘‘ Cineradiography,”’ br. Russell J. 
Reynolds. 5.30 p.m. 

Inst. OF Marine ENGINEERS.—85/88, The Minories, E.C.3. 
Junior Section. ‘‘ Developments in the Machinery Installations 
of Lifeboats of the Royal National Lifeboat Institution,” Mr. 
A. C. Butcher. 7 p.m. 

Inst. OF MecHANICAL ENGINEERS: MIDLAND Brancu.— 
James Watt Memorial Inst., Birmingham. Thomas Lowe 
Gray Lecture, ‘“‘The Future of Steam Propulsion,’ Mr. J. 
Johnson. 6.30 p.m. 

Inst. oF MECHANICAL ENGINEERS: N. WESTERN BRANCH.— 
Lecture Theatre, Central Library, Manchester. ‘‘ Heating and 
Ventilating Plant for Large Buildings, with bor prom reference 
to the Central Library, Manchester,” Mr. H. W. Solly. 7.15 p.m. 


Inst. or SrructuRAL ENGINEERS: YORKSHIRE BRanou.— 
Hotel Metropole: Leeds. “The San Francisco Bay Bridge,” 
Prof. J. Husband. 7 p.m. P 

KEIGHLEY Assoc. OF ENGINEERS.-—At the Queen's Hotel, 
Keighley. ‘The History and Development of the Steam 
Turbine,” Dr, J. Ward, B.Sc. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS,—At the 
Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. ‘“‘ The Design of Streamline Rudders,” Mr, J 
Tutin, D.Sc. 7.30 p.m. 

Fripay, Marcu 207TH. 

Inst. or ENGINEERS AND SHIPBUILDERS IN SCOTLAND : 
StupEnTs’ Assoc.—39, Elmbank-crescent, Glasgow, C.2. “A 
Description of St. Rollex Locomotive Works,” Mr. E, Catch- 
pole. 8 p.m. 

Inst. oF Furt: East Miptanp Srcrion.—-At Technical 
College, Derby. ‘‘ Research in Refractory Materials,” Mr. A. T. 
Green. 7 p.m. 

Inst. OF MARINE ENGINEERS.—-85/88, The Minories, E.C.3. 
Annual general meeting. 6 p.m 


Inst. oF MeEcHaNnicaL ENGINEERS.—Storey’s-gate, St. 
James’s Park, S.W.1. ‘‘ Wrapping Machinery,”’ Mr. Frederick 
Grover. 6 p.m. 


Junior Inst. oF ENGINEERS.—-39, Victoria-street, S.W.1. 
“ The Steel Contractor in Building Construction,’ Mr. Denis G. 
Newman. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—-At the 
Mining Inst., Newcastle-upon-Tyne. ‘The Modern Locomo- 
tive,” Mr. B. Irving. 6 p.m. 

PuysicaL Soc,—At — 
nology, 8S. Kensington, S.W.7. 
for 5 p.m. 


College of Science and Tech- 
Annual general meeting. 4.45 


Saturpay, Marcu 2Isr. 

Fiyspury Trecunican CoLtteGe OL_p SrupENnts’ Assoc.—- 
Trocadero Restaurant, London, W.1. Annual dinner. 6.30 for 
7 p.m. 

Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES.- 
Whole-day visit to Southern Railway Locomotive and Carriage 
Works, Eastleigh, and to the Graving Dock and Dock Exten- 
sions, Southampton. 

SHEFFIELD METALLURGICAL 
Sheffield, 1. Dance. 7to 11 p.m. 
Monpay, Marcu 23rp. 

Inst. OF MECHANICAL ENGINEERS : LONDON GRADUATES.— 
Storey’s-gate, St. James’s Park, S.W.1. Annual Lecture, 

“* Machine Tools,” Sir Alfred Herbert. 6.45 p.m. 
Tvespay, Marcu 24ru. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
39, Elmbank-crescent, Glasgow, C.2. ‘“* The Development of 
the Autogiro,” Mr. J. G. Weir. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, West-street, 
Sheffield, 1. ‘ An Investigation on Spring Steels,” Mr. G. A 
De Belin. 7.30 p.m. 

Tuurspay, Marcu 26ra. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
Hotel Metropole, Leeds. ‘“‘ First Principles,’ Major F. L. 
Watson. 7.30 p.m. 

Inst. or Structural Enornerers.—10, Upper Belgrave- 
street, S.W.1. “‘ The Effect of the Coarse and other 
Factors on the Properties of Concrete,” Mr. H. W. Coultas. 
6.30 p.m. 


Assoc. — 198, West-street, 


Fripay, Marcu 27TH. 

Inst. oF Mecuanicat EneIngers: LONDON GRADUATES.— 
Connaught Rooms, Great Queen-street, W.C.2._ Dinner-dance, 
7.30 for 8 p.m. 

Inst. or Srrvucrurat Enoryeers: Mrim.anp Counties’ 
Brancu.—James Watt Memorial Inst., Birmingham. ‘‘ The 
Effect of Coarse te and other Factors on the Properties 
of Concrete,”” Mr. H. W. Coultas. 6 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Informal lecture, “‘ Reconstruction of a Bridge in Reinforced 
Concrete in Stockholm,” Mr. C. H. G. Aston. 7.30 p.m. 

Junton Inst. or ENGINEERS: SHEFFIELD AND DISTRICT 
Sxction.—Mappin Hall, University of Sheffield. Second 
Commemoration Lecture, ‘‘ Steel Metallur, in relation to 
Marine Engineering,” Dr. W. H. Hatfield, F.R.S. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


MaRSHALL, Sons anD Co., Ltd., have appointed Mr. F. 8. 
Kilburn as a special representative for boilers and industrial 
plant for the whole of the country. E 

Mazssrs. 8. A. Jackson and G. R. Bolsover have been elected 

irectors of S i Fox and Co., Ltd., Stocksbridge, one of 
the companies associated with the United Steel Companies, Ltd. 

Bruce PEEBLES AND Co., Ltd., Edinburgh, have taken more 
central offices at 2, Exchange-street, Manchester, 2, their tele- 
phone No. now being Blackfriars 1355. Mr. H. V. Balm is in 
charge of the Manchester office. 

Davy Broruers, Ltd., Sheftield, inform us that, following a 
visit of Mr. William Reid, general manager, to the United 
States, they have made arrang ts to fact certain 
types of plant in this country to American latest designs. 

Ruston anp Hornssy, Ltd., announce the completion of a 
licence agreement with the Hercules Motors Corporation of 
Canton, Ohio, U.S.A. Under the new arrangement Ruston 
and Hornsby, Ltd., will build in England the Hercules = 
weight, high-speed, compression-ignition Diesel engine. e 
British product will be known as the Ruston (Hercules Type) 
engine. 




















MANCHESTER ASSOCIATION OF ENGINEERS.—The Manchester 
Association of Engineers celebrated the eightieth year of its 
existence at a dinner and dance held on Friday last, which was 

resided over by Mr. John A. Thornton, M.I, Mech. E., of the 

ancashire Steel Corporation. This Society claims to be the 
oldest of its kind in this part of the country, and the fifth oldest 
in Great Britain. To mark the occasion, the Council decided 
to elect to honorary life membership seven men who have been 
members for fifty years or more. ey are Mr. Isaac Simpson, 
Mr. G. Kiernan, Mr. Hans Renold, Mr. F. Robinson, Mr. R. 
Taylor, and Mr. F. W. Reed. The society has a full member- 
ship of 550 and its bers are engaged in almost every branch 
of mechanical, electrical, civil, and metallurgical engineering. 
During recent years increased attention has been given to the 
reading and discussion of papers on workshop organisation and 

roducti th Awards are made by the Council annually 
for the best paper and for the best contributions to the dis- 
cussions. There is also a fund the interest from which can be 
used at the discretion of the Council to relieve the distress of 
members who may have fallen on bad times. There is a Student. 
Section of the society open to young men between the ages of 
seventeen and twenty-five years who are engaged in or who are 
preparing for the engineering profession. society holds its 











meetings at the Engineers’ Club, and the secretary is Mr. T. 
Makemson. 
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Requirements of the R.A.F. 


At the annual dinner of the Cambridge University 
Air Squadron on Friday, March 6th, Lord Swinton, 
Secretary of State for Air, announced that the pro- 
duction which would be called for within the next 
two or three years was considerably more than the 
aircraft industry, even in its present expanded con- 
dition, could handle alone. Accordingly, two under- 
takings had already been approached with a view to 
their providing in the near future something addi- 
tional to what the professional industry could 
provide. Lord Swinton also referred to the needs 
of the R.A.F. Reserve, stating that 600 officers would 
be needed this year, 800 next year, and 800 more 
the following year. He added that proficient members 
of the University Squadron could join the Reserve 
while still members of the Squadron. Referring to 
the wider scheme for expansion, he said that there 
was to be not only an increase in numbers, but also 
in quality. A real partnership existed between 
the designing staffs of aircraft firms, the scientific 
experimenters, and the general staff of the Air 
Ministry. He said that recently he had received 
requests to purchase a certain machine from several 
foreign countries, but that he had had to reserve 
the first 150 for this country. Wing Commander 
F. E. P. Barrington, the Chief Instructor of the 
Squadron, said that although a scheme for the admis- 
sion of supernumerary members was not yet in full 
operation, he had been able to admit eleven new 
members who intended to take permanent com- 
missions in the R.A.F. During the past year fourteen 
members had been granted permanent commissions 
and four had been commissioned in the Auxiliary 
Air Force. The toast of “‘ The Squadron ”’ was pro- 
posed by Professor C. E. Inglis. In his speech sub- 
mitting the Air Estimates to the House of Commons 
on Tuesday last, March 17th, Sir Philip Sassoon 
stated that in order to cope with the expansion 
programme the aeronautical industry would require 
reinforcement and that the Austin Motor Company 
and Rootes Ltd., who control the Humber-Hillman 
combine, were already giving the Air Ministry the 
benefit of their production experience. He also 
mentioned the fact that we now have in production 
a single-seater fighter having a speed in excess of 
300 m.p.h., and added that a second type was 
expected to equal that performance. 


Locomotive Tests. 


THERE was an unusually large meeting of the 
Engineers’ German Circle at the Institution of 
Mechanical Engineers on Monday, March 16th, when 
a lecture was given by Professor Dr. Ing. Felix 
Meineke, of Charlottenburg, on “‘ Locomotive Tests.”’ 
Professor Meineke, who was warmly welcomed by 
the President of the Institution, Mr. H. N. Gresley, 
briefly reviewed the purpose of locomotive tests and 
their importance alike for traffic managers and for 
constructors. He then went on to describe the various 
methods of testing locomotives on the road and on 
specially designed locomotive ‘testing plants. The 
lecturer described and illustrated different forms of 
dynamometers, more particularly those now employed 
in the Grunewald and Vitry machines. Reference 
was made to the difficulty which has been experi- 
enced in testing two-cylinder locomotives on account 
of the pronounced nosing which takes place at 
high speeds. Professor Meineke described a neat 
arrangement of balance weights driven from the 
rollers, which he has applied and which has entirely 
overcome the difficulties presented and enabled 
very satisfactory tests on two-cylinder locomotives 
to be made. In conclusion, a comparison was made 
between the results obtained from road and stationary 
plant tests. The need for both, in the interests 
of scientific development, was emphasised. Professor 
Meineke was thanked for his lecture, and an interest- 
ing discussion took place, which was followed by 
an informal dinner at Schmidt’s Restaurant. 


The Naval Conference. 


On Wednesday last, March 1}th, the First Com- 
mittee of the Naval Conference met to consider the 
reports of the Second Technical Sub-Committee. 
Lord Monsell, First Lord of the Admiralty, acted as 
Chairman, and the Japanese observers were present. 
The first report, which dealt with the definition of 
the various categories of combatant ships and with 
the age limits to be laid down for each category, 
was accepted, subject to reservations by the Italian 
delegation as to the size limits for capital ships, and 
as to the zone of non-construction. The second 
report was also accepted. 1t laid down the qualitative 
limits to be adopted, namely, (1) that no capital 
ship should exceed 35,000 tons displacement or 
mount guns exceeding I4in. calibre provided that all 
signatories of the Washington Treaty accept these 


reviewed in 1940. (2) That no ship is to be built 
within the “zone of non-construction,” which is a 
displacement zone from 8000 tons to 17,000 tons. 
(3) No “ A” class cruisers—that is cruisers mounting 
guns exceeding 8in.—are to be built during the 
currency of the Treaty. (4) That “ B” class cruisers 
be limited to 8000 tons and 6-lin. guns. (5) That 
aircraft carriers be limited to 23,000 tons and 6: lin. 
guns, and (6) that submarines be limited to 2000 tons 
and 5-lin. guns. The First Committee then dis- 
cussed questions of safeguarding clauses designed to 
release the restrictions of the Treaty should the limits 
prescribed be rejected by any Power or exceeded by 
a non-signatory Power. The duration of the Treaty 
was discussed and, as already agreed, fixed at six 
years—that is, up to the end of 1942. Finally, the 
terms in which these matters were to be expressed 
were agreed on and referred to a Drafting Com- 
mittee, which was instructed to draw up the full 
text of the Treaty embodying the technical reports 
and safeguarding clauses. The British representa- 
tives on the Drafting Committee will be Mr. Craigie, 
of the Foreign Office; Captain Phillips, of the 
Admiralty, and one member from the legal depart- 
ment of the Foreign Office. 


Steering Gears for Ships. 


THE report of the Special Committee appointed by 
the President of the Board of Trade to consider in the 
interests of safety of life at sea the types of steering 
gear fitted in the steamships ““ Usworth” and 
*“ Blairgowrie,’’ which were lost at sea in December, 
1934, and February, 1925, has now been issued. The 
main steering gear in each vessel was of the rod and 
chain type, which, the report states, is the most 
common in cargo vessels. After examining the 
evidence, the Committee came to the conclusion that 
the rod and chain steering gear was reliable when 
properly designed and fitted and kept in repair. 
Certain safeguards, however, were, in its opinion, 
necessary. The main recommendations. of the Com- 
mittee are :—An annual survey of the rod and chain 
and auxiliary steering gears ; rod and chain steering 
gear should be inspected every three months; a 
steering gear register should be kept in the ship to 
include a record of the periodic overhauling while on 
voyage, of breakdowns and repairs, and of official 
inspections ; all new chain should be subjected to 
proof and breaking tests ; and a set of spares should 
be carried ; rod and chain gear should be effectively 
protected from damage by deck cargo; and the 
auxiliary gear should be rigged and operated every 
six months and at the annual survey of steering gear. 
In the case of new ships it is recommended that a 
detailed plan of the rod and chain and auxiliary 
steering gears should be approved by the inspecting 
authority, by whom the gears should also be surveyed 
during construction. 


Loss of the City of Khartoum. 


At the resumed inquest on the victims of the wreck 
of the air liner “ City of Khartoum,” on Wednesday, 
March Ilth, Captain Wilson, the pilot, stated that 
he had not known of the adjustment that had been 
made to the jets. He had complained in reports of 
difficulty in taxi-ing, but had not expected any 
alteration to be made in the main jets. He did not 
notice any change in running on the last flight, The 
petrol consumption had left a reasonable margin on 
his previous three or four flights in the “City of 
Khartoum,” but he could not give exact figures, as 
the log had been lost in the accident. Questioned 
about the entry in the load sheet showing that 
10 gallons less than the maximum quantity of petrol 
were carried, he said he had first authorised the 
reduction, but had then decided to take the full load. 
The load sheet had not, however, been corrected. On 
the following day evidence was given by Mr. 
MecMeakin, the engineer superintendent, who gave 
orders for the adjustment of the carburetters. He 
indicated that the adjustment of the main jet was 
carried out by mistake. “‘ My impression,” he said, 
** was that I instructed the engineer, Turnill, to alter 
the slow-running jet, but Turnill is positive I said 
main jet. I have no reason to doubt his word. I did 
not examine the completed job, since the procedure 
was entered in the log book.” 


The Broadcasting Report. 


Tue Departmental Committee set up by the Post- 
master-General eleven months ago under the chair- 
manship of Lord Ullswater to consider what changes 
will be desirable when the British Broadcasting 
Corporation’s charter expires at the end of the year, 
issued its report on Monday, March 16th. It is reeom- 
mended that the charter be extended for ten years 
from January Ist, 1937. Governors, it is suggested, 
should not be specialists or representatives of 
particular interests or localities and the outlook of 
the younger generation should be reflected in some of 
the appointments made. The number of governors 
specified is seven. An important recommendation is 
that a larger share (75 per cent.) of the net licence 
revenue, subject to Post Office expenses, be made 





limits by the end of this year ; these limits are to be 





available to the Corporation ; the remainder to be 








regarded as potentially available for broadcasting, 


including television. It is urged that all relay 
exchanges which supply broadcast entertainment be 
brought under the ownership and operation of the 
Post Office and that all possible steps be taken to 
prevent the broadcasting from foreign stations of 
programmes in English which include advertising. 
The development of the Empire service is recom- 
mended, whilst the use of languages other than English 
is deemed to be worthy of encouragement. Television 
is favourably considered, and it is suggested that its 
finance for two years ahead be reconsidered by the 
Television Advisory Committee in the autumn of 1936. 
Two technical recommendations relate to electrical 
interference and receiving sets respectively. In the 
first it is suggested that investigations be expedited 
and compulsory limiting powers sought, if necessary, 
while in the second a proposal is made that the 
B.B.C. and the wireless trade examine the possibility 
of designing and putting on sale at a low fixed price a 
standard receiving set. 


Safety in Mines. 


At the resumed sitting of the Royal Commission 
on Safety in Coal Mines on Tuesday, March 10th, 
Mr. H. J. Humphrys, Divisional Inspector of Mines 
for Yorkshire, continued his evidence, the initial part 
of which was reported in a Journal note of March 13th. 
He stated that since 1911 the method of working had 
become “ concentrated,” but the output was prac- 
tically the same. Thus the mines at work in 1911] 
numbered 460, and in 1934 the number was 239. The 
total output of coal was 39,132,700 tons in 1911 and 
39,852,051 in 1934. The number of persons employed 
in 1911 was 148,003, and in 1934 the number was 
144,035. Those employed underground in 19]1 
numbered 117,047, and the figure for 1934 was 
112,967. The output had been maintained by a more 
rapid advance of the working face, which had been 
achieved by the introduction and extended use of 
machinery at or near the working face, a substantial 
increase in the amount of explosive used, and the 
extension of mechanical haulage with a consequent 
reduction in the number of horses employed. The 
more rapid advance of the working face had increased 
the rate of emissions of fire-damp. The introduction 
of machinery brought with it additional possible 
sources of ignition, and consequently the risk of 
explosion and fire was brought nearer unless the 
utmost care and vigilance were exercised. The poten- 
tial danger had led to the adoption of measures to 
secure shorter splits and larger quantities of air and 
to safeguard the machinery. Fire-fighting organisa- 
tion was receiving more attention. There was 
divergence of opinion as to the relative safety of 
machine and hand work, but some figures supplied to 
him for 1934 suggested that although there might be 
a setback at first there might be an ultimate gain in 
safety by the introduction of face machinery. The 
introduction of steel supports had been an immense 
advantage from 2. safety standpoint. 


The Fire on the Potsdam. 


WHEN the North German Lloyd Far East liner 
‘** Potsdam ”* anchored in Cowes Roads on Thursday 
morning, March 12th, it became possible to obtain 
further information concerning the fire in the engine- 
room which took place about 3 a.m. on Wednesday 
morning when the ship was off Worthing and was 
heading down the Channel. We record this fire on 
account of its technical interest, and because we were 
in the ship a3 a member of a small party of British 
engineers representing shipping and shipbuilding 
interests whiih had been invited by the owners to 
inspect the Benson boiler installation and the elec- 
trical propelling machinery. The fire was caused by 
the fracturing near the nipple of a screwed connection 
of a 13 mm. diameter copper pipe, on the end of the 
port high-pressure turbine which cariied lubricating 
oil at a pressure of about 6 atmospheres for operating 
the relay governor gear. While the crack was not 
sufficient to stop the flow and shut down the turbine, 
it sprayed with oil the hot end of the turbine, at 
which the steam was entering at 450 deg. Cent. 
The oil ignited at once and the fire immediately 
spread to the electrical resistances connected with the 
control board which were arranged immediately above 
the port turbine. The insulation was seriously 
damaged by the fire, and by the water used to extin; 
guish it. Immediately the alarm was raised the 
emergency generator sets were started up, and the 
fire was fought by the chief engineer and his staff, 
many of them in smoke helmets, and was brought 
under control and extinguished. The next day the 
undamaged starboard turbine unit was connected 
to the two main propelling motors, and with a tem- 
porary steering arrangement, operated by telephone 
from the bridge, in the steering gear compartment, the 
ship was able to proceed to Cowes at about half speed, 
and later returned for repairs to her home port. 
Before leaving the ship the British party waited upon 
Commander Arndt and Chief Engineer Baumann, and 
expressed to them their warm appreciation of the 
efficient manner in which the accident was dealt 
with and their congratulations on the discipline main- 
tained in the hours of danger by the officers, crew, 





and passengers. 
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Fic, 48—-Boulder Dam. 








Fic. 49-—Boulder Dam Nearly Completed. Fic, 50—Boulder Dam. 
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Recent Practice 


in Hydro-Electric 


Power Development.’ 


By B. HELLSTROM, M. Inst. C.E. 


No. VI. 
(Continued from page 279, March 13th.) 


F.—Ture Lacaan Dam. 


I SHALL now refer to four concrete dams recently 
carried out, namely, the Laggan Dam in Scotland, 
of the ordinary gravity type ; the Krangede Dam in 
Sweden, of a modified gravity type; the Chenderoh 
Dam in F.M.S., which is of the Ambursen type ; and 
the Boulder Dam in U.S.A., the highest dam in the 
world. 

The Laggan Dam is a mass concrete dam with a 
maximum height of 160ft., 700ft. long at crest 
level, and slightly curved in plan. A view of the dam 
is shown in Fig. 51. 

Water is discharged over the dam by (a) a simple 


produced nowadays is unsuitable for mass concrete 
works. The engineer must now look to the cement 
manufacturer for assistance in producing a cement 
with low heat of hydration, with good resistance 
against the action of water that may percolate through 
the conerete, and with low shrinkage. 


G.—TuHeE KRANGEDE Dam. 


gravity dam which has been adopted for the power 
scheme at Krangede in Sweden. A typical cross 
section and a part-sectional plan of the non-overflow 
portion of the dam are shown in Fig. 52. The struc- 











Fic. 51 


spillway over the greater part of the length of the 
dam, discharging 14,000 cusecs ; (6) six large syphons 
in the centre of the dam with a discharge capacity of 
3600 cusecs ; and (c) two large automatic gates. 

The dam—see THE ENGINEER, May 19th, 1933—is 
provided with permanent expansion and contraction 
joints at a distance of 45ft., and there is an inspection 
gallery in the dam along the upstream surface. 

The dam was designed by a firm of consulting engi- 
neers of the highest reputation, and in accordance 
with the best practice ; the contractors were a firm of 
high standing, and the works were carried out under 
close supervision. Nevertheless, when a survey was 
made it was found that a number of cracks had 
developed on the upstream surface, generally one or 
two cracks between two adjacent permanent joints. 
The cracks appear where there are sudden changes 
in direction of the concrete or the foundation, but 
there are also cracks where no such cause is apparent. 
Twenty months after depositing the concrete none 
of the cracks had penetrated as far as the inspection 
gallery, which is from 8ft. to Llft. from the upstream 
face of the dam. The time interval between the date 
of placing the concrete and the date when the cracks 
were observed was on an average fifty-seven days. 
Readings of the temperature of the concrete were 
taken at various places and the time interval between 
the date of placing the concrete and the date of the 
second maximum of the temperature was on an average 
forty-seven days. As some time may have passed 
between the occurrence and the discovery of the 
cracks, the conclusion can be drawn that the date at 
which the cracks developed corresponded very closely 
with the date at which the maximum difference in 
temperature occurred between the conerete in the 
heart of the dam and at the surface. This again 
corresponded with the date at which the concrete 
in the heart attained its second maximum tem- 
perature. 

As previously mentioned, there ave few recently 
built conerete dams which do not show similar cracks 
in spite of every effort on the part of the engineer to 
make special arrangements to avoid cracking. I 
have, however, seen a comparatively old concrete 
dam at Yngeredsfors, Sweden, built in 1909, which 
has no cracks, although no permanent contraction 
joints had been provided. In those days the cement 
was not so “ good ” as at the present time. 

It is quite obvious that the cement of great strength 








The Laggan Dam. 


ture might be described as a laminar dam consisting 
of a number of monoliths, each 3-5 m. thick and 
widening at the upstream end into a bulk head 
6:0 m. thick. The monoliths are placed at a distance 
of about 6-0 m., centre to centre, thus leaving a free 
space of 2-5 m. between the sections. 

The joints between the bulkheads serve as con- 
traction joints, and are closed by a sealing device. 


Contraction Joint 


Upstream 
Downstream 
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Fic. 52—Modified Type of Gravity Dam at Krangede. 


The underlying principle upon which this design 
has been based is the maintenance of the economy 
inherent in the comparatively simple construction of 
a gravity dam, and at the same time the reduction of 
the uplift pressure under the base of the dam by 
means of the effective drainage afforded by the open 


This dam may be of interest as a modified type of | 





this type of gravity dam can briefly be summarised 
as follows 

(1) Maintenance of the comparatively simple con- 
struction of the gravity type. 

(2) Reduction of the uplift pressure resulting in a 
saving in the volume and cost as compared with an 
ordinary solid gravity dam, and in simplification of 
the conditions of stability. 

(3) A substantial reduction of the percolation of 
water through the downstream portion of the dam, 
thereby eliminating the risk of deterioration in 
this part of the structure. 

(4) Facilitated inspection, and, if necessary, repair 
of the concrete. . 

(5) The prevention, as far as possible, of the forma- 
tion of shrinkage and temperature cracks in the con- 
crete by allowing each monolith having a greatest 
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Fic. 53—Design Particulars of the Dam at Krangede. 


width of 6in. to dilate independently of adjacent 
monoliths. 

(6) Facilitated control of the generation and dissi- 
pation of the chemical heat in the concrete. 

The uplift pressure assumed for the design is shown 
diagrammatically in Fig. 53. To prevent any undue 
uplift resulting from horizontal fissures or seams in 
the rock under the foundations, wells are drilled into 
the rock from the open spaces between the monoliths 
and behind the cut-off trench, the rock under the 
trench having previously been carefully sealed by 
grouting. 

The saving in the volume of concrete, as compared 
with that of an ordinary solid gravity dam, is esti- 
mated to be between 20 and 30 percent. The saving 
in cost will, however, be less than this, because of 
the increased shuttering required for construction and 
of some other items. The net saving in cost is 
between 10 and 15 per cent. 

Fig. 54 shows the downstream surface of the dam. 




















Fic. 54—View of the Modified Type of Gravity Dam at 
Krangede. 


The spaces between the monoliths are closed near the 
downstream surface by planks (not shown in the 
figure) in order to reduce temperature variations. 
In winter warm air from the generators is passed 
from the power station through canals right through 
the whole dam. A general view is shown in Fig. 45. 
An interesting and, it is believed, a new type of 
cofferdam has been used at Krangede for closing the 
openings left in the dam for the water to pass through 
during the period of construction. These cofferdams 
have perhaps taken just as many days to build as an 
ordinary cofferdam would take months. Fig. 46 shows 
the Krangede Dam under construction. There are 
two openings, 66ft. wide, through which the water is 
passed through the dam during the period of con- 
struction. These openings were closed by lowering 
in front of the dam broad flange steel joists, 340 mm. 
by 340 mm. (l4in. by 1]4in.), bent to a semi-circular 
shape, a cross section of which 1s shown in Fig. 55. 
The diameter of the semi-circular segments was 
74ft. Before bending, the joists were cut in the 
middle and the bent segments afterwards welded 
together. The two ends of the segments were made 








* Lectures delivered at the University of London on Novem- 
ber 6th, 8th, 11th, and 14th, 1935. 





spaces between the monoliths. The advantages of 





to slide along guide rails on the piers of the dam 
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attached to the rails by a special device. Water- 
tightness between the segments is obtained by the 
joists being lined with planks. 

The placing of the segments is carried out as shown 
in Fig. 56. First, the segment is taken by the cable 
crane and brought to the place where it is to be 
lowered. The ends are then attached to the guide 
rails and the segments lowered at an angle of 45 deg. 
to the bottom or to previously lowered segments, 
the ends then standing in flowing water. At stage 6 
the crown of the segment is lowered by a winch, and 
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Fic. 55—Cross Section of Segment of Steel Cofferdam. 


the first segment comes to rest on a concrete sill 
previously made, the others on segments already in 
position. The maximum depth of the rapidly moving 
water when the first segment was lowered was 
16-5ft. and the maximum water pressure on the 
cofferdam after completion was about 40ft. 

Figs. 57-60 show how the work was. carried out. 

In Fig. 57 a segment is carried by the cable crane 
to the opening in the dam. As shown by the 
engravings some segments are already in position. 
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Fic. 56-——Different Stages of Lowering Segments of Steel 
Cofferdam. 


segment fixed to the guide rails; and Fig. 59 the 
segment just being lowered into the water. Fig. 60 
shows the completed cofferdam from above, and 
Fig. 61 from below. Practically complete water- 
tightness was attained. 

Many dams are provided with bottom outlets for 
the purpose of lowering the water level above the 





dam in emergency cases or for repair work. This use 
of bottom outlets,is, however, very seldom resorted 


to, as the power station meanwhile has to cease 
operating. 

It has been found highly desirable to make arrange- 
ments so that the upstream face of a dam can be 
exposed, and, after inspection, can, if necessary, be 
repaired without lowering the actual water level 
above the dam 

By the use of the type of cofferdam just described, 


SEA SS 











- 58—Segment Attached to Guide Rails. 


- 59—Segment Lowered into the Water. 
- 60—Cofferdam Completed (seen from above). 


we have now found a simple means of providing for 
such an emergency, and the dam at Langhagsforsen 
power station, which is now in process of construc- 
tion, will be provided with permanent guide rails 
at the upstream surface, at such a distance that one 
set of segments can be used successively for the 


inspection and repair of the whole of the upstream 
surface. 


H.—Txe CuHenprrou Dam. 


A short reference only will be made to the Chenderoh 
Dam, which was designed as an Ambursen Dam. 
At this dam the downstream water level during high 
floods might rise up to the crest of the spillway, and 
the sliding factor became the determining factor 
for the stability, as shown in Fig. 62. The dam was 
also designed to take the full pressure of silt on the 
upstream face. Due regard was paid to shrinkage and 
temperature variations. Both the upstream and the 
downstream slabs were divided into vertical per- 
manent expansion and contraction joints at each 
buttress, which were placed at a distance of 18ft., 
and there were also horizontal permanent joints at a 
distance of 16ft. The slabs on the downstream side 
were fixed in grooves, so that they should not be 
carried away by the overflowing water. Although 
the total length of permanent joints was consider- 
able, great success was met with in making the dam 
absolutely water-tight. 

A view of this dam under construction is shown 
in Fig. 47. 

I.-The Bovutper Dam. 


It seems appropriate to conclude the lecture on 
concrete dams by briefly referring to the highest 
concrete dam ever built, ¢.¢., the Boulder Dam on the 
Colorado River, on the west coast of U.S.A. By the 
construction of this dam, large storage has been 
obtained, to be utilised for power generation and 
irrigation. The turbine installation at the power 
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Fic. 62——Cross Section of Dam at Chenderoh. 


house, which is situated close to the dam, consists of 
fifteen turbines of 115,000 h.p. each and two turbines 
of 54,000 h.p. each, or a total installation of 1,800,000 
h.p. The head utilised is about 570ft., and the cost 
of the dam and power station, including interest 
during construction, has been estimated at about 
£30,000,000. 

The main dimensions of the dam are as follows : 
Maximum height, 730ft.; maximum base width, 
670ft.; length of crest, 1150ft. The bottom of the 
cafiyon is 400ft. wide, and the average distance 
between the rocky walls is 500ft. The dam can thus 
best be described as an enormous concrete plug. .The 
dam contains about 3-2 million cubic yards of con- 
crete, and is built of concrete blocks which may 
shrink independently of each other. Cement was 
then injected in the joints. These blocks are shown 
in Fig. 48, and views of the finished structure in 
Figs. 49 and 50. 

As, of course, safety against collapse was one of the 
most important factors to be taken into considera- 
tion, a combined arch and gravity dam was chosen. 
As the dam is not provided with any permanent 
expansion and contraction joints, arch action 
must of necessity take place. Accordingly, the 
stability and the stresses were computed for a 





combined arch and gravity dam. The calculations 








Fic. 61—Cofferdam Completed (seen from below). 
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could not be based on the simple action of a gravity 
dam, as this action is seriously disturbed by the 
horizontal load transferred by the reaction of the 
arches to the cafiyon walls. The analysis of the com- 
bined effect of gravity and arch structure is highly 
complex, and has been studied for several years by 
the engineers of the Bureau of Reclamation, the 
method developed being known as the trial-load 
method.*® 

For the purpose of structural analysis the dam 
is considered to be replaced by a system of horizontal 
arches and a@ system of vertical cantilevers. Each 
arch and each cantilever extends through the whole 
thickness of the dam. Each arch and each cantilever 
may deform independently of the remaining arches 
and cantilevers. For a start the dam is treated as 
if it were a shell, and the method of analysis is based 
on gradual approach by trial. These trial loads are 
then modified so that finally the conditions of geo- 
metrical continuity are satisfied. 

The vertical component of the water pressure, due 
to the inclined upstream surface, is assumed to be 
taken by the cantilevers, whilst the horizontal com- 
ponent of the water pressure is taken partly by the 
cantilevers, partly by the arches. The problem is 
to decide how great a part of the horizontal com- 
ponent is taken by the cantilevers and the arches 
respectively. ‘The general trend of the calculations 
may be described as follows. 

(i) Radial Adjustment.—The ideal division of the 
load for radial adjustment is the one giving the arches 
and the cantilevers a certain common component of 
deflection at each point, this component being 
measured at each point in the radial direction 
towards the centre of the arch. Since this process 
establishes agreement between radial deflections to the 
arches and cantilevers it is referred to as radial 
adjustment—see Fig. 63. At this stage of computa- 
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Fic. 63—Forces Used in Trial Load Method. 


tion the following three factors have been dis- 
regarded :-— 

(1) The twisting moments in the horizontal and 
vertical sections. 

(2) The tangential shearing forces in horizontal 
sections and the corresponding vertical shearing 
stresses in radial sections. 

(3) The influence of Poisson’s ratio. 

To the radial adjustments there have to be added 
adjustments for twists and adjustments for shears. 

(ii) Twist Adjustment.—As the result of the radial 
adjustment cross sections of the arches will have 
rotated about vertical axes relative to the corre- 
sponding eross sections of the cantilevers. These 
relative rotations are computed with due considera- 
tion to the rotation of the base of each cantilever by 
the bending action of the arch which abuts on this 
same area of rock. Loads are now to be introduced 
which are capable of changing relative rotations. 
These loads are called twist loads. The ideal set of 
twist loads is one which removes relative rotations. 
The twist loads are of four different kinds, as shown 
in Fig. 63 :—({a) Couples in a horizontal plane acting 
on the arches ; (b) an equal and opposite load acting 
on the cantilevers ; (c) at the top of the dam, acting 
on the cantilevers only, a self-balancing load, con- 
sisting of couples in a horizontal plane distributed over 
the top, and the equivalent set of forces reversed, the 
couples acting so as to twist the cantilevers, and the 
forces so as to bend them, vertical forces acting on the 
sides of the cantilevers ; (d) vertical shearing stresses 
in the sides of the cantilevers equal to the horizontal 
shearing stresses. 

The twist loads thus described bend both the arches 
and the cantilevers, and thus disturb the agreement 
that was obtained between the radial deflections by 
the radial adjustment. The adjustment for twists, 
therefore, is followed by a supplementary radial 
adjustment in which the twist loads are retained 
either unchanged or changed by multiplication by a 
constant ratio less than one. By these adjustments 
for twists, points belonging to arch and cantilever 
have now attained the same radial movement and 
the same twist. 

(iii) Tangential Adjustment.—The radial adjust- 
ment and the adjustments for twists leave points on 
the centre lines of the arches deflected tangentially 
relative to the corresponding points of the canti- 


8H. M. Westergaard, ‘‘ Arch Dam Analyses by Trial Loads 





levers. These relative deflections are computed 
again with due consideration to the movements of 
the abutments of the cantilevers. Loads are intro- 
duced which are capable of changing the relative 
tangential deflections. These loads are called shear 
loads and the set of shear loads aimed at is that which 
removes relative tangential deflections—see Fig. 63. 

Since the shear loads, like the twist loads, bend 
both arches and cantilevers, they will disturb the 
agreement obtained previously between the radial 
deflections. The tangential adjustment, like the 
adjustment for twist, should be followed by a supple- 
mentary radial adjustment in which the shear loads 
are retained either unchanged or changed by multi- 
plication by a constant ratio less than one. 

(iv) Influence of Poisson’s Ratio.—The following 
_ influences of Poisson’s ratio have been ignored 
so far :— 


(a) The changes in curvature of the centre line of 
an arch at a given point are influenced by Poisson’s 
ratio by the bending moment in the cantilever at the 
same point, and likewise the change in curvature of 
the cantilever is influenced by the bending moment 
on the arch. ‘ 

(6) The shortening of the centre line of the arch at 
& given point is influenced by the vertical stress on 
the cantilever at the same point, and likewise the 
shortening of the centre line of the cantilever is 
influenced by the thrust in the arch. 

It is probably legitimate to ignore altogether the 
effect of point (6), but consideration should be given 
to point (a). 

The reliability of the method of computation, which 
is, to say the least, very complicated, has been 


proved by model tests of several dams including 


the Boulder Dam. Fig. 64 shows the deflections com- 
puted and actually measured on the model of ‘the 
Boulder Dam. 

Certain American writers in the technical Press 
have queried the reliability of the method of com- 
putation, and the engineers at the Boulder Dam have, 
in my opinion, quite correctly stated that it would be 
quite useless to calculate the dam as a gravity dam, 
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Fic. 64—Deflections Measured on Model of the Boulder Dam 


as it is definitely certain that arch action will take 
place. It has also been pointed out that if the dam is 
calculated as a gravity dam, it still has sufficient 
safety. So far, the actual calculations for the Boulder 
Dam have not been published, but it has been stated 
that the maximum compression stress in the dam is 
about 500 lb. per square inch. 


(To be continued.) 











N spite of the rapid progress recently made by 

designers of compression ignition engines the 
results obtained from such engines are far from being 
perfect, and their developments in certain directions 
seem to be checked. To point out that C.I. engines 
have invaded many fields and have even ousted the 
petrol engine from one or two works does not explain 
why other industries have remained beyond the 
scope of their activities, and the layman, as well as 
many engineers, fails to understand, for instance, 
why multi-cylinder petrol engines of, say, 10 to 20 h.p., 
have not been displaced by the new and safer fuel, 
nor why aviation is still relying mostly on petrol to 
develop its potentialities. It may therefore not be 
impertinent at this stage to inquire whether the 
principles underlying the standard practice of fuel 
injection for high-speed C.I. engines are not, in fact, 
responsible for their restricted use; also, to raise 
one or two questions concerning the behaviour of 
fuel injected in highly compressed and heated air. 
Further, it may be necessary to query the justification 
for keeping down at their present levels both the 
maximum pressure and temperature at the end of the 
compression stroke. The discussion of these subjects 
will disclose some compression ignition engine 
problems which have not yet been practically solved, 
and may, at the same time, lead to their solution. 





IDEAL FUEL-INJECTION SYSTEM. 


The first step of this discussion must be, of necessity, 
the formulation of standards of comparison. To 
attempt judging an apparatus or a piece of mechanism 
without having some means for gauging their per- 
formance in relation to an ideal or standard would 
be @ meaningless process. The standard for any 
fuel-injection system would be a fuel system, the 
performance of which would enable the design and 
manufacture of an ideal Diesel engine. 

An ideal Diesel engine would be an engine whose 
indicator diagram would exactly superimpose the 
diagram of an ideal Diesel cycle. The ideal Diesel 
cycle is a constant-pressure cycle, and therefore is 
not in its working an approximation to the Carnot 
cycle. Concerned as we are with the fuel equipment 
system and its resultant combustion and heat transfer 
—therefore, the isothermal expansion stage of the 
Carnot cycle—we can ignore for the present the rest 
of the diagram. The net work in B.Th.U. obtained 
from an ideal Diesel cycle with gases having constant 
specific heats is expressed by the equation : 

W K (in B.Th.U.)=w [Cp (T,—T;)—C v (T,—T))] 
T, being the absolute temperature of air drawn 
in the cylinder. 

T; being the absolute temperature of air at end of 
compression stage. 

T, being the absolute temperature of gases at end 
of heat exchange stage. 

T, being the absolute temperature of gases at end 
of expansion stage. 





Simplified,” Engineering News-Record, January 22nd, 1931. 








T, being the absolute temperature at the end of 


Some Compression Ignition Engine 
Problems. 


By GEORGE AMERY. 
No. I. 


the adiabatic compression period, i.e., top dead 
centre, it governs : 

(a) The Pressure in the combustion chamber. 

(6) The Ratio of compression. 

The function of an ideal fuel-injection system 
would be to maintain this pressure for a period— 
as measured in crankshaft angular value—such 
that at the end of this period the subsequent adiabatic 
expansion in the cylinder of the gases resulting from 
the fuel combustion would reduce their temperature 
to the T, of the above equation. 

Rate of Increase of Volumetric Capacity of Combus- 
tion Chamber Between T.D.C. and End of Injection 
Period.—Assuming, therefore, that the temperature 
T, be obtained and that the piston be then exactly 
at T.D.C., consider the nature of the combustion 
chamber variations in volumetric capacity during a 
period of time expressed in microseconds (say, /=1). 
During this almost infinitesimal period of time the 
crank pin, driven by the expansive force of the 
compressed air, will describe an are of circle “a” 
and, consequently, the increase in the volumetric 
capacity of the combustion chamber due to the down- 
wards movement of the piston can be expressed by 
the equation : 

a@V=S (K+R—R cos a—V K?—R?* sin? a), 
when S=area of piston. 
K=eonstant value of distance between gudgeon 
pin centre and crank pin centre. 

“qa” =angular value of crank pin motion (as 
determined by the speed of the engine) 
during period of time ¢. 

d V =difference in volumetric capacity of combus- 

tion chamber. 
R=radius of circle described by crank pin. 

And to compensate for the drop in pressure and 
temperature caused by the air expanding and doing 
work on the piston, an almost infinitesimal weight 
of fuel (w) would have to be injected and burnt 
in the combustion chamber to release the thermal 
units necessary to increase the pressure of the working 
substance and thus maintain the pressure at constant 
maximum value. During the next period of time ¢, 
therefore, 2 microseconds from the initial zero 
(T.D.C.), the fuel injection and its subsequent com- 
bustion again should cause just the necessary heat 
transfer from the fuel to the working substance to 
counter effect the drop in pressure and temperature 
due to the further expansion of gases driving the 
piston—against the load or resistance—and con- 
tinuing the crank pin turning movement by a further 
angular value a (2a from T.D.C.), and so on, until 
an are of circle, say, 20 deg. to 30 deg., has been 
described by the crankshaft. 

Now, variations containing such values as Sina, 
Sin 2a, sin’ 3a...Sin Na and cosa, cos 24, 
cos 3A...cos NA, cannot be expressed by any 
linear equation, and, in consequence, the working 
substance’s variations in temperature and pressure 
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due to its expanding in the cylinder and doing work 
on the piston head cannot be represented by a straight 
line; in other words, it cannot be a constant rate. 
Therefore, the function of an ideal fuel-injection 
system being to cause a rate of combustion such that 
‘the drop in the pressure of the working substance 
(as aforesaid) is compensated by a rise in temperature 
to maintain the pressure constant, the ideal rate of 
fuel injection cannot be expressed by any linear 
equation ; on the contrary, it must be shown by a 
curve following a path depending not only on the 
drop in pressure and temperature due to the working 
substance expanding in the cylinder and doing 
work on the piston head, but also on the cooling 
factor introduced by the non-linear equation repre- 
senting the rate of increase of the relatively cold 
surface of the cylinder walls. Such compensating 
rise in temperature is to be continued until the end 
of the expansion stage (T, under constant pressure 
conditions) is reached, when the process of heat 
exchange must be abruptly ended. 


THE JERK PUMP SYSTEM AND Its FUNCTIONING. 


The delivery—or output—of the jerk pump system 
is based, for a considerable part of the period of 
injection, on a constant rate principle. The moment 
the pressure im the pipe line is high enough to over- 
come the resistance offered by the needle valve spring, 
the needle valve flies open, therefore injecting a 
“mass ”’ of fuel, and then during a considerable 
period of the stroke, say, 20 deg., the pump delivers 
and the nozzle sprays fuel at a uniform rate, say, 
«mam. plunger lift per degree measured in cam shaft 
value, until the moment the spill port registers with 
the helical groove (or recess or series of holes) carried 
by the pump plunger, and thus effectively stops the 
delivery of the fuel to the nozzle. 

From this moment the pressure gradually falls in 
the pipe line. Even if the pressure in the pipe line 
could drop instantaneously to zero—if zero pressure 
were possible—and if there were neither inertia of 
the needle nor the friction factor to be considered, 
there could be no instantaneous closing of the needle 
valve. For the needle’s travel decreasing the com- 
bined volumetric capacity of the nozzle recess and 
pipe line would generate at first some degree of pres- 
sure, soon converted into a falling pressure, caused 
by the expansion of the spring and the. diminishing 
residue of fuel left in the system. But the jerk pump 
system does not aim at dropping to zero the pres- 
sure in the pipe line. Sufficient pressure must be 
retained behind the pump delivery valve—so-called, 
the anti-dribble device—to ensure the rapid building 
of an initial pressure wave during the first stages 
of the next pump delivery. Thus a partial reduction 
in pressure af the nozzle takes place gradually, and 
against this falling pressure the needle valve is com- 
paratively slowly closed by the expanding spring. 
True, the movement of the pressure release valve is 


rapid, and the needle valve’s travel is only 0-Olin. | 


. Yet at high speeds there is a definite closing period 
(time factor) to be considered, and it cannot be 
avoided. For the jerk pump principle of terminating 
the injection period is to drop as rapidly as possible 
the pressure in the pipe line, and this drop must result 
in an ultimate value below the initial needle-lifting 
pressure, since this initial pressure value is indis- 
pensable to overcome the spring resistance at the 
beginning of injection, and the reverse process must 
take place to return the needle on its seating at the 
end of the injection period, 

Consider now the conditions prevailing in the 
cylinder during this closing period (which may be as 
high as 8 deg. (crankshaft value) if the engine speed 
is, for instance, 1000 r.p.m.—quite a moderate speed 
for a modern C.I. engine. It will be noted that this 
closing period takes place just when the rate of 
increase in the combustion chamber or chambers 
volumetric capacity—in so far as effective combustion 
conditions are concerned—is the highest. And the 
longer the injection period, the more marked this 
rate of increase. Further, during this period there is 
less oxygen available for combustion, the density of 
the working substance is still very high; there are 
more inert gases diluting the inflammable mixture! 
and the temperature is lower. The pressure of injec- 
tion P drops to P—Z. The annular gap, or throttle 
b, around the needle seating decreases, and therefore 
the fuel is injected under these conditions :— 


(a) Pressure dropping from P to P—Z. 
(6) Throttle decreasing from B to O. 


This means that at the last conceivable moment of 
injection the fuel pressure is at its minimum, and the 
annular gap at the needle valve seating is almost 
negligible.? Thus the rate of injection and therefore 





_1 A flame may be considered as a series of rapid explosions 
of inflammable mixture ; as example, take the vacillating flame 
of an almost consumed candle when the explosions are suffi- 
ciently divided to be noted and heard. 

2? Towards the end of the closing period, the annular gap 
between needle and seating can almost be considered to be a 
capillary tube, and therefore the velocity of the fuel during this 
particular period cannot be estimated from the general hydro- 
static law— 

Velocity (v)= /2g H 
on account of the friction factor, which has considerable value, 
and the viscosity of the fuel. The latter, however, will be 


governed by the nature of the fluid and the mean temperature 
in the nozzle recess. 
But the true velocity of the spray will be further affected 





the rate of combustion results in a falling pressure 
curve, the integration of which depends on thé values 
of P, B, and Z. Consequently during this period the 
fuel is injected in the form of a coarse spray impelled 
by a very low velocity, and it tends eventually to 
remain in jet form—in other words, it dribbles in the 
cylinder. 

How will such functioning meet the demands of 
the ideal cycle and of the ideal combustion con- 
ditions ? The beginning of injection needs to be 
infinitesimal. Yet the needle valve brutally opens, 
whilst the pump builds a maximum pressure (function 
of the engine speed) and delivers for a considerable 
period of the combustion stage (corresponding to the 
delay period) a steady and constant stream of pul- 
verised fuel equal in many cases to almost one half 
of the total charge. During the next stage of com- 
bustion, when the cycle demands an ever-increasing 
rate of fuel delivery, the pump still delivers it at the 
same uniform rate; and, finally, whilst there is the 
maximum demand for fuel, the pump delivers an 
almost infinitesimal weight of fuel, starved of both 
pressure and velocity. 

Delay Period of Combustion.—These fuel injection 
conditions would be bad enough if no other factors 
had to be considered. But unfortunately further 
difficulties arise and the most important of all is the 
delay period. Briefly described, the ‘‘ delay period ”’ 
is the lag existing between the moment fuel enters 
the cylinder or combustion chamber and the moment 
combustion actually begins and raises the tempera- 
ture and the pressure of the gases. Generally, it is 
viewed as a chemical reaction phenomenon. It is a 
time factor and as such can be expressed either in 
crank angle or in microseconds. The reasons for this 
delay period are not clearly understood. It is noted, 
not explained. Investigators have correlated to its 
effect two factors: temperature and pressure. 

In the author’s opinion, three or more factors must 
be taken into consideration, and a theory can be built 
up (and obtain a certain amount of support from facts) 
which tends to make the delay period no longer an 
obscure chemical reaction phenomenon, but the 
resultant effect of at least five factors working in 
unison. 

For the present, let it be noted that for a given fuel 

(a) An increase in temperature reduces the delay 
period if the pressure remains constant. 

(6) An increase in pressure reduces the delay if 
the temperature remains constant. 

(c) A simultaneous increase of both Pressure and 

Temperature reduces the delay period. 

(d) Below a certain pressure a fuel will not ignite. 

(e) The degree of pulverisation (size of the drops) 
does not affect the delay period ; it affects, how- 
ever, combustion quality once combustion has 
started. 

(f) Turbulence does not affect the delay period. 

(g) Delay periods vary with different fuels. 


The importance of controlling the delay period can 
be estimated from the following :— 


At a speed of, say, 1000 r.p.m., a fuel has a delay 
period of, say, 1336 microseconds (time factor) or 
8 deg. crank angle value. During this period fuel 
is injected in the combustion chamber or chambers 
at the following pressures :—First, a variable pressure, 
rising from the initial pressure to a certain value 
(governed by the type of nozzle, the characteristics 
of the atomising hole or holes, the amount of travel 
the needle has to cover before it contacts with a 
definite stop, and, finally, the rate of pressure gene- 
rated by the pump plunger); and, secondly, a 
maximum pressure, function of the engine speed. 

Consider therefore the incicator diagram of an 
imaginary engine fitted with a jerk pump injection 
system, running at a speed of, say, 1000 r.p.m. 
Assume that the beginning of its injection be timed 
for a fuel requiring a delay period of 8 deg, (at 1000 
I.p.m,, air pressure and temperature being 35 atmo- 
spheres and 500 deg. Cent. respectively), and conse- 
quently that spraying commences exactly 8 deg. 
before the piston reaches T.D.C. The moment com- 
bustion begins (exactly at T.D.C.), the whole of the 





by the fact that the “head” or pressure is not kept constant 
during this closing period, 
According to Poiseuille’s law, the volume of liquid flowing in 
a capillary tube is 
(Volume) V=K R¢4 rE 
where V= volume ; 
R=radius of capillary tube ; 
H=head ; 
L=length of capillary tube ; 
K-=a constant. 
PGI 
8n 
where p=density of liquid ; 
g=gravity factor (acceleration) ; 
n=coefficient of viscosity. 
volume of fluid 
Area of tube section 
velocity of fuel during closing period 


K also= 


in one unit of time the 





Since velocity = 





. P R? 
=(velocity) v= nL 
where P=pressure ; 
R=radius of “ tube ”’ ; 
n=coefficient of viscosity ; 
L=length of tube (in our case, size of cone seat- 
ing, P being at its lowest value and R 
being almost infinitesimal, it will be seen 
that at the last coneeivable moment of 
the valve-closimg period its velocity is 
almost nil). 





fuel injected bursts in flame (spread period), and 
raises both the pressure and temperature of the work- 
ing substance by a constant volume process. Depart- 
ing as this cycle does from the ideal Diesel cycle, 
this departure would not be detrimental to the effi- 
ciency of the cycle provided the subsequent rate of | 
injection be in accordance with the demands of the 
ideal rate of injection. A jerk pump system could 
not deliver fuel at such an ideal rate during the next 
stages of the cycle, but, on the contrary, it would soon 
raise the pressure to a dangerous degree since any 
delivery of fuel in excess of the ideal rate would cause 
the maximum pressure allowable to be exceeded. 
Further, any variation in engine speed should logically 
be reflected with a corresponding variation in the 
delay period (crank angle value), and thus at slow 
speeds under maximum load conditions, combustion 
would begin before T.D.C. be reached, and this would 
tend in effect suddenly to oppose the rotative move- 
ment of the shaft with the almost certain result that 
cylinder heads or crank case would be stressed beyond 
the safety margin. If the engine speed be higher 
delay period (time) 
r.p.m. 


ratio, then again extra pressures would be generated, 
and would bring once more conditions similar to those 
just considered. 

Thus the jerk pump system precludes the possi- 
bility of working to a legitimate maximum pressure, 
and until a more scientific and accurate system of fuel 
injection be designed, and the “delay period ”’ 
factor better understood and controlled, compression 
ignition engines will have to allow large margins of 
safety for the possible stresses referred to. 





than the basic speed governing the 


SPONTANEOUS COMBUSTION IN C.I, ENGINE THEORY. 


From the preceding discussion it will be realised 
how important further investigations in-the causes 
and influencing factors of the “delay period ”’ are. 
Investigators and laboratory scientists have limited 
the influencing factors for a given fuel to pressure and 
temperature. Viscosity, set point, volatility, and 
flash point have been proved to have no effect on the 
delay period. Turbulence and drop size have been 
demonstrated as affecting only combustion con- 
ditions after combustion has begun. Preheating of 
fuel with a view to lowering its viscosity can therefore 
be of no direct advantage, and preheating it, aiming 
at approaching the fuel temperature corresponding 
to its boiling point under the pressure prevalent in the 
combustion chamber shows but little gain in reducing 
the delay period; incidentally this process creates 
trouble at the nozzle end. 

An apparent paradox is the fact that with a well- 
designed and manufactured jerk pump the delay 
period measured in crank angle remains nearly 
constant over a wide range of speeds, say, 750 to 
2000 r.p.m. Yet, at first sight, this seems an impos- 
sibility, since the delay period is a time factor and 
can only be expressed in crank angle value if associated 
with a fuel and conditions of pressure, temperatures, 
and speed of engine. Simple arithmetics demonstrate 
that if the delay period of a certain fuel be in an 
engine 1336 microseconds, and, therefore, 8 deg. 
crank angle, when running at 1000 r.p.m., it must 
be 1336 microseconds, and, therefore, 16 deg. when 
the same engine runs at 2000 r.p.m. Yet experience 
proves this logic to be wrong.’ 

The following are questions which, if answered. 
may help to find the solution of the delay period 
problem :- 

Why does fuel ignite when injected in spray 
form in heated and compressed air ? 

For what reason does a fuel ignite in air heated 
at, say, 500 deg. Cent., if the pressure be 35 atmo- 
spheres, but will not ignite if the pressure is only 
17-5 atmospheres, temperature remaining constant 
at 500 deg. Cent., and all other factors remaining 
equal ?4 

What explanation is there for the fact that 
large or small droplets of a fuel have practically 
the same delay period ? 

How to account for volatility having no effect 
on delay period and for the fact that addition 
of petrol to a fuel—even a considerable addition— 
will not reduce its delay period ? Further, why 
should some lighter fuels require the assistance of 
heavier ones to ignite at all ? 

How to explain the paradox of “ delay period ”’ 
sketched precedently ? 





% Mr. C. B. Dicksee (A.E.C.), in the course of a discussion on 
this subject, said: ‘‘ A number of pumps have been introduced 
recently and attempts have been sees to float them on the 
market, but when we have tested them we have found that in 
some cases the injection automatically retards itself to a 
tremendous extent. In one particular case that we tried recently 
the retardation was from 12 deg, advance at 750 r.p.m. down 
to about 2 deg. retard at 2000 r.pm.... I have puzzled a 
good deal about it, and it is not due to the quantity metered 
by the pump, because the discharge metered by the pump 
varies, 1 think, only 2 or 3 per cent. The actual injection 
timing decreased steadily with the increase of speed practically 
as a straight line using the same fuel and the same high and 
low-pressure fuel pipe as is used with our standard pump, 
where the change is small h be neglected so that one 
does not have to change injection timing with change in engine 
speed.” —March 30th, 1933, 

4“ With regard to fuel No. 12, running became erratic at a 
pressure of 350 lb. per square inch, and at very little lower 
aac ag? misfiring occurred and then a complete shut down.” 

. J. Le Mesurier and R. Stansfield, February 26th, 1932, 
** Combustion in Heavy Oil Engines.” 
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Why do injector nozzles carbonise ? 

Why should smoke patterns be found outside 
the spray path ? 

Why do heavy droplets (coarse atomisation)|near the truth, it must at least partly answer all 
leave carbon deposit on reaching the cylinder | these questions. It will, however, need to be further 


walls, or piston heads, and why do fine droplets 


fail to reach the walls ? 


Why do droplets which have lost some of their 
penetrative velocity have longer delay periods ? 
If the theory the author is about to propound is 


proved by tests which will be suggested further on. 
(To be continued.) 








British Machine Tool Makers. 


By JOHN HOLLOWAY, M.I. Mech. E. 


No. 


ALFRED HERBERT, LTD. 


MNHE firm of Alfred Herbert, Ltd., was founded 
in 1889 by Mr. (now Sir) Alfred Herbert, in 
partnership with a former fellow-apprentice, Mr. W. 8. 
Hubbard, their apprenticeship having been served 
with the firm of Messrs. Jessop and Sons, crane 
makers, of Leicester. 
Business was started at the Butts, Coventry, in a 
moderate-sized building (Fig. 1), having some 550 
square yards floor area, in addition to which there 

















Sir ALFRED HERBERT 


was the usual boiler house for supplying steam power 
to the works. ; 

The partnership continued until 1894, when it was 
dissolved, and a private limited company was formed 
known as Alfred Herbert, Ltd., with Sir Alfred 
Herbert as chairman and sole governing director, a 
position he has held throughout the history of the firm. 

The business prospered, and in 1899 it was found 
advisable to build a foundry, and as all the available 
ground at the Butts was required for factory exten- 
sions, a site was selected at Edgwick, situated about 


ITI.* 


the whole establishment to Edgwick, where an 
adequate area of ground had been secured. At the 
present time the whole of the firm’s manufacturing 
activities are concentrated there. 

The magnitude and extent of the present works, 
compared with the modest beginning, makes a 
striking enough contrast, when examined side by side. 
Fig. 1 is a photographic view of the interior of the 
original works at the Butts, and may be contrasted 
with the views of two bays in the present machine 
shops, Fig. 2 being the drilling department and Fig. 3 
the auto. lathe chucking department. From these 
views it will be seen how great is the progress that 
has been made during the forty-six years the firm 
has been in business. 

But another comparison may be made: The 
original works found employment for some thirty 
employees ; while the present works finds employ- 








The steam engine at the far end of the original shop 
(Fig. 1), on the left-hand side, driving through a belt 
the main line shafting, from which all other machines 
are driven, represents the standard practice of that 
time. In Fig. 3 group driving by overhead electric 
motor isseen. This method has been adopted in many 

















Fic. 4—6-INCH CAPSTAN LATHE OF 1895 


modern machine shops, and is considered by some 
authorities to be the most economical form of drive 
for machine tools. Fig. 2 demonstrates very clearly 
the advantages of the direct motor drive for, as will be 
seen, the middle line of machines are all direct motor 
driven. It represents, according to some advocates, 
the last word in machine 
tool drive. Certainly the 
absence of overhead belt- 
ing and main line shafting 
has much to commend it; 
there is no obstruction to 
light, and there is freedom 
of movement for the over- 
head cranes. The latter 
advantage is pronounced in 
heavy machine tool bays. 
At the time Sir Alfred 
Herbert entered the 
machine tool business, 
British makers generally 
were devoting their atten- 
tion to the development 
of the heavier class of 
machine. American manu- 
facturers, however, were 
going ahead with the 
lighter type, known as the 
eapstan lathe, and had 
already evolved quite 
efficient designs. These, 
no doubt, found a wider 











ment for about 3500 people. The original works 
covered some 500 square yards; the present works 
cover over 96,000 square yards, and are still being 
extended. What these figures mean in wages dis- 
bursed, both direct and indirect, and how they have 
affected the economic well-being of Coventry, and, 





3 miles from the Butts, and the foundry was built 


indeed, of the whole country, may easily be realised. 


FiG. 1—INTERIOR OF ORIGINAL WORKS 


market in America even at 
that time than in Great 
Britain, but the ultimate 
demand for the capstan machine by British manu- 
facturers was inevitable, and subsequent events 
justified Sir Alfred in entering that field of the 
machine tool industry. 

Like most early machines of any class, the original 
capstans were of simple design; simple, that is, 
when compared with present-day tools of the same 
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FIG. 2—DRILLING DEPARTMENT 


there. Meantime, gradual additions to the original 








A notable result of this remarkable progress is 


Fic. 3—AUTO- 








seen in the large number of skilled men employed in 
these works, and the training ground it affords for 
the future skilled craftsmen, without which engineer- 
ing, and tool-making in particular, would soon 
become decadent. 


works were made to cope with increasing business 
until the ground was built over, and still more exten- 
sions becoming necessary, it was decided to remove 


The second of these articles dealing with John Stirk and 
Sons, Ltd., appeared in our issue of February 7th, 1936. 








LATHES IN CHUCKING DEPARTMENT 


type. But, even so, their value for light repetition 
work was quickly recognised in this country, and 
with the great demand that followed, the machines 
were improved to effect rapid operation and to ensure 
a high degree of accuracy. 

A few illustrations will serve to show the lines along 
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which the machines were developed by this firm in 
its effort to make the capstan lathe the highly efficient 
tool it has become. Fig. 4 gives a general idea of the 
construction and appearance of the Herbert 6in. 
capstan lathe as built about the year 1895. Fig. 5 
shows the same size and type of machine with addi- 
tional improvements, as built a year or two later ; 
while Fig. 6 represents the machine fully developed 
and known as the Herbert No. 4 capstan lathe, built 

















Fic. 5—6-INCH CAPSTAN OF ABOUT “1898 


just prior to and during the war. Literally thousands 
of this type have been made and it has always been a 
popular model. 

The above illustrations indicate very clearly the 
general trend of advancement in design, but in 
particular the following points should be noted. The 
machine shown in Fig. 4 was a. very handy tool and 
relatively quick in operation; it was made with a 
friction operated back gear headstock, indicated by 
the lever at the front. It was also fitted with a chasing 





some machine tool makers, with the result that it was 
no uncommon thing to see the lubricant applied by 
hand with a painter’s brush. But all that has passed 
now, at least it should have done so, and not many will 
be found to regret its passing. The old haphazard 


The hexagon turret lathe proved to be a popular 
type and was improved until it finally became the 
model known as the Herbert No. 5 turret lathe, 
shown in Fig. 8. It is interesting to note that both 
the machines (Fig. 7 and Fig. 8) are of practically 

















Fic. 8—-No. 5 HEXAGON TURRET LATHE 


method has long since given way to pump and pipes 
for carrying the lubricant to the point of the tool, as 
clearly shown in Fig. 6. This in itself was a sure 
indication of the change that had taken place in the 
cutting speeds of tools. 

















Fic. 6—-No. 4 CAPSTAN LATHE OF 1914 


saddle, the changes of feed being by change gear 
wheels. The addition of a feed gear-box is shown in 
Fig. 5, thus providing power feeds to the capstan 
slide and marking another step forward. In Fig. 6 is 
seen the modern high production machine, all-geared 
head, air-operated chuck, and power feeds to the 
slides. 

There is a minor point that may be worth noticing, 














FiG. 7—HEXAGON TURRET LATHE—1898 


as Many seasoned machine shop men will appreciate 
it, that being the “slurry ”’ or cutting lubricant 
supply facilities. In Figs. 4 and 5 means appear to be 
provided for supporting the old familiar drip pot for 
supplying lubricant to the cutting tool. Quite a 
necessary adjunct even in the days of moderate 
cutting speeds, but one that was often neglected by 





Following the capstan lathe, but not very far 
behind, the firm brought out its No. ] hexagon turret 
lathe, the early model being made in 1898. This 
machine resembled, in some respects, the early 
capstan lathe; it had the same type of friction- 





the same capacity, while the contrast between the 
two is a striking example of the development work 
earried out by this firm. 

Concurrently with the advancement in design of the 
No. 5 turret lathe, larger sizes of the same type were 
constructed, and in 1900 the machine known as 
No. 2A made its appearance. This machine, illus- 
trated by Fig. 10, was designed .to take bars up to 
2in. diameter and to turn 27in. in length. A notable 
detail is a toggle chuck, which can be operated by the 
lever shown in the front, while the machine is running. 














FiG. 10-EARLY No. 2A HEXAGON TURRET LATHE 


There is also the feed box and shaft providing auto- 
matic feeds to the turret saddle. Other sizes of the 
same type of machine are made, the largest being 
known as the No. 19 hexagon turret lathe (Fig. 9), 
which can take bars up to 3}in. diameter and turn 
through a length of 42in. This machine is one of the 
super type and represents the modern high-speed bar 
turning lathe for rapid production of repetition parts. 
It is only necessary to examine the figure to realise 
the amount of care and skill that have been exercised 
in designing the tool. The headstock is the all-geared 
type with single pulley drive, the spindle running in 

















Fic. 9—No. 


operated back-geared headstock and the same pattern 
bed. But as will be seen by reference to Fig. 7, the 
hexagon turret was mounted on a saddle, which was 
hand operated for feed and traversed along the bed by 
means of the star wheel and gears. The rack under 
the saddle is plainly visible in the photograph. 


9 HEXAGON TURRET LATHE 


roller bearings. Automatic feeds and quick power 
traverse are brought into operation by the simple 
movement of levers, conveniently placed in front of 
the saddle, so that the operator is relieved of all 
laborious work. Protection to the finished faces of 
the bed is afforded by specially designed covers, so 
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that wear is reduced to a minimum and alignment 


preserved. As will be noticed, this type of machine 
is not made with a chasing saddle. All external 
threads are cut with the Coventry self-opening die 
head and internal threads with the Coventry collapsing 


stock, with which any change of speed within the 
range can be effected without stopping the machine, 
and any change of speed desired for following opera- 
tions on the same piece of work may be preselected, 
even while cutting is in process, thus making it 

















FiG. 11—No. 24 COMBINATION TURRET LATHE 


tap, both of which are carried on the turret, a practice 
that is found both rapid and satisfactory. 

In most machine shops there is always a great 
amount of work that can be done most efficiently on 
the chucking lathe, and where the quantities to be 
dealt with are sufficiently large to warrant the neces- 
sary expenditure on special tools the rate of produc- 
tion of accurately machined parts can be brought to 
a very high level. 

This fact was soon recognised by Alfred Herbert, 
Ltd., with the result that special lathes were brought 
out about 1900 to deal with chucking work. As in 
the case of other types of machines, improvements 
and development followed, and the machine became 
what is known to-day as the combination turret 
lathe. This is made in a number of sizes, varying from 
15}in. to 33in. swing over the bed covers. The largest 
size, known as the No. 24 combination turret lathe, is 
shown in Fig. 11. 

As will be appreciated by even a casual glance at 
the illustration, this is a highly developed machine 
tool and a fine example of the machine tool maker’s 
art. Though necessarily of massive construction, 
it is easily handled, convenience of operation having 
received careful consideration. It can be started 
or stopped and the feed changed without the operator 
moving from the working position, and there is quick 
power motion'to both the slides and the turret. It 
may be driven by single pulley from the main line 
shaft or by motor. Fig. 11 shows the arrangement 
of motor drive ; but with either form of drive there 
are available sixteen forward and eight reverse spindle 
speeds and sixteen independent feeds to the saddle 
and turret slide. It has been built to take full advan- 
tage of the high cutting speeds of tungsten carbide 





tools, and an actual test showed that it was capable 


possible to maintain a nearly uniform cutting rate of 
speed throughout a number of operations. 

In conclusion, mention must be made of the auto. 
machines, which for many years have been a feature 

















Fic. 13—EARLY BAR AUTOMATIC 


of this firm’s products. The first bar automatics 
were made about 1902. Improvements followed, and 
about the year 1904 the auto. machine shown in 
Fig. 13 was made. The experience gained with this 

















FIG. 12—MODERN BAR 


of removing 273 cubic inches of cast iron per minute, 
the cutting speed being 200ft. per minute and the 
feed sixteen cuts per inch. 

The latest development to date in connection with 
combination turret lathes is the “‘ Preoptive”’ head- 


AUTOMATIC MACHINE 


type led to its being redesigned time and again, and 
eventually the type shown in Fig. 12 was evolved 
to take bars up to l}in. diameter. 
are made, but the two examples given bear witness 
to the continued advancement in design. 


Larger machines 


The Modern Laundry. 


THE application of modern production methods to a 
laundry may come as a surprise to many engineers 
whose ideas of laundry problems might be summed up 
under the two headings “ Labour” and ‘ Hot Water.” 
That these matters are important will not be denied, but 
the organisation of a modern laundry leaves little room 
for hand labour, except for certain skilled work which 
| will always and in all trades remain the privilege of the 
| craftsman. The hot water question is undoubtedly of 
paramount importance, and for this reason the planning 
of a laundry becomes similar to the planning of any 
factory wherein large quantities of process steam are used. 
A recent inspection of the London Laundry, Coventry, 
provided excellent data as to the methods by which modern 
engineering principles are applicable to laundry work. 
The installation had just been completed of two 350-kW 
turbo-alternator sets for supplying the laundry with elec- 
tric power and of a vertical spindle bore-hole pump, 
designed to deliver 1,000,000 gallons of water per week 
from a depth of 180ft. The laundry is thus nominally self- 
contained in the matter of power and water, though, where 
| more economical, the town mains can supply both. The 
| division of load between the two sources of supply in each 
ease has been worked out to be most economical when 
11,000 kWh per week are generated for power, 120 kWh 
per week are purchased at the power rate of Id. per unit, 
and 160 kWh per week are purchased at the lighting rate 
of 4d. per unit, this figure being the winter rate. Well 
water is pumped at the rate of 975,000 gallons per week 
and 6000 gallons per week are purchased at 4d. per 1000 
gallons for use in the service and drinking water mains. 
The other principal supplies purchased per week are :— 
Coal, 60 tons, at 18s. a ton; soap, 30 cwt. per week ; 
starch, 12 cwt.; bleach, 50 gallons; soda, 10 ewt.; salt, 
for use in the water-softening plant, 24 tons; soda and 
lime for the same purpose, 1} tons, or, alternatively, 
“* Sofnol,’”’ a proprietary material which replaces the soda 
and lime and which has been found to give more consistent 
figures for the softened water. These figures are naturally 
approximate. The laundry employs about 500 hands, and 
deals with 250,000 articles per week. The “ works” 
consist of a long single-storied building, in which the washing 
and cleaning is carried out. At one end they are faced by 
the boiler house and the power house, while various stores, 
offices, &c., are built around the power house area. The 
despatch and sorting departments are in a separate build- 
ing. The first room of the “ works” nearest the power 
station is the dry-cleaning department ; next comes the 
ironing and pressing department, a view of which is shown 
on page 314. It will be seen that the shop equipment con- 
sists of steam pressing machines and gas-heated irons. 
The gas is piped overhead and brought to each ironing 
board. Steam is carried throngh the entire building in 
a steam main, pressure being reduced where necessary to 
suit the type of machines in use by reducing valve gear in 
each shop. In rear of the ironing and pressing depart- 
ment are the large calendering machines used for drying 
and finishing such heavy articles as blankets, sheets, 
table linen, &c: The rolls are steam heated, generally by 
steam at 90 lb. pressure. The typical machine which is 
shown on page 314 is of the latest pattern. It is capable of 
giving an exceedingly high finish to starched table linen, 
which is fed through the machine at 50ft. per minute.. The 
rollers are 24in. and 32in. in diameter. The beds are 
castings made in one piece with no end plates. The expan- 
sion of the horns upon the admission of steam at 100 Ib. 
per square inch is about 1 mm. The machine was manu- 
factured by D..and J. Tullis, Ltd., Clydebank. The 
washing room comes next and here are installed various 
washing machines of the type illustrated on pages 312 and 
314. The larger machines are of the latest pattern, being 
constructed of Monel metal, except for such items 
as gearing, feet, &c., where the water in use does not 
reach. The large machines are operated by separate 
squirrel-cage motors, while the smaller machines 
are belt driven from line shafting running through 
the washing room. The machines are rotated with a 
load inside and fed with hot water and a washing 
mixture of soap, soda and bleach through the 
trunnions. The direction of rotation is reversed at short 
intervals, either by electrical reversing of the motor in the 
case of older machines or by means of a reversing drive, 
consisting of forward and reverse clutches on the shaft. 
The mechanical system has advantages in the matter of load 
variation on the generators. With electric reversing, the 
variation can produce considerable differences in amperage. 
The washing mixture is brought to the machines from the 
plant where it is manufactured on the second floor above 
the wash house. It is conveyed from a battery of three 
500-gallon tanks and one 1000-gallon tank by copper 
pipes to which a small steam pipe for heating purposes 
is strapped. The whole main is insulated with asbestos 
cord. The hot water required is about 7500 gallons per 
hour. It is brought from the power house in a 4in. copper 
main insulated with cork jacketing, lin. thick. The soap 
making plant, which is the only workroom not on the 
ground level consists of a series of mixing tanks to which 
the ingredients are added by weight. Paddles agitate the 
mixture until a solution is obtained, and the solution is 
then released into the storage tanks, where it is kept till 
drawn off by the machines. Paddle gear is fitted to the 
storage tanks to prevent sedimentation. The last room 





| in the building is the semi-finishing bay, where the gar- 


ments are prepared for ironing, &c. The maintenance of 
a clear atmosphere is an important point in a laundry. 
For this purpose a Frigidaire air reconditioning plant is 
installed in a bay next to the dry-cleaning department. 
It has a capacity of 15,000 cubic feet per minute when 
cooling the air 20 deg. 

The power-producing installation is unusual in view of 
the conditions as to process steam and hot water supplies 
which governed the selection of the plant. It consists of 
two turbo-generating sets, using steam produced by two 
Babcock and Wilcox boilers, each of which has a heating 
surface of 2852 square feet and a nominal evaporative 
capacity of 11,000 lb. per hour. The maximum pressure 
allowable is 140 lb. per square inch at a temperature of 
490 deg. Fah. Both boilers are fitted with chain grate 
automatic stokers and the fuel used is Newdigate washed 








beans, a variety of coal having an analysis giving 33-12 per 
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cent. of volatile matter, 46-88 per cent. of fixed carbon, 
11-40 per cent, of ash and 8-6 per cent. of moisture. Its 
calorific value is 11,923 B.Th.U. The power units are two 
back-pressure turbines, manufactured by Daniel Adamson 
and Co., Ltd., of Dukinfield, driving Mather and Platt 
alternators through reduction gearsmanufactured by David 
Brown and Sons (Huddersfield), Ltd. 

The alternator ratings are 350 kW (C.M.R.), 0:8 P.F., 
200 volts, 50 cycles, two-phase (three wire). The reduc- 
tion gears couple the turbines at 6000 r.p.m. to the alter- 
nators at 1500 r.p.m. Steam is supplied at the turbine 
stop valve at a pressure of 130 lb. per square inch gauge, 
superheated to 480 deg. Fah., and is exhausted at a pres- 
sure of 5 lb. per square inch gauge. The expansion takes 
place through three stages, each of the same mean dia- 
meter. The first stage nozzles are convergent-divergent, 
and are milled out of solid steel forged rings. One group 
of nozzles in the lower half is in direct communication 
with the steam belt and gives up to 40 per cent. load, 
whilst the nozzles in the upper half casing are divided into 
three groups, each group being under control of a hand 
valve, enabling the correct number of nozzles to be put 
imto commission to obtain 60, 80, or 100 per cent. load. 
All nozzles are under control of the governor. The blading 
is of stainless steel and is milled from rectangular section 
bar and fastened to the wheels by two rows of rivets. The 





7-0 to 7-2, hardness 1-7 deg. to 1-8 deg. The final hard- 
ness of the boiler feed water is maintained at about 
0-5 deg. The steady flow of water through the softening 
plant from the tanks is a notable point in the installation, 
as it maintains a steady performance for the softening 
plant. The hot water supply is stored in a 12,000-gallon 
tank installed on the roof of the power house, the tank 
being lagged with sheet cork. The loss of temperature over 
the period Friday night to Monday morning in January 
averaged only about 25 deg. Fah. The water is drawn 
entirely from the calorifier, which is fitted with a valve 
to admit live steam directly if necessary. In practice, 
however, this is not normally required. The calorifier has 
a heating surface of 400 square feet, and is fed with the 
turbine exhaust steam at 4lb. per square inch. Cupro- 
nickel tubes are fitted owing to the corrosive nature of 
the water. The cold water entering the calorifier is con- 
trolled by means of a thermostatic valve, allowing only 
sufficient cold water to enter the calorifier to just condense 
the steam and maintain itself at a predetermined tem- 
perature. As the wash house requires more hot water 
than is given by the calorifier, the level in the hot water 
tank gradually falls, allowing the plant to be run through 
the dinner hour and possibly an cor at night when the 
wash house does not require hot water. In consequence, 





it is only occasionally at the week-end that any live steam 





DIESEL ENGINE USERS ASSOCIATION. 


TE report of the Diesel Engine Users Association for 
the period 1934-35 records a further drop in the output 
of public supply stations. Many stations that at one time 
formed the backbone of the report have either dropped out 
altogether, or have operated only a hundred hours or so 
per year, and any measure of efficiency in terms of cost 
per unit generated is useless. While manufacturers of 
oil engines have found that the demand from private 
users has more than made up for the lack of orders from 
public supply undertakings, a smaller proportion of these 
private users has been able to send in figures for publication. 

So many home stations show very low load factors 
that their inclusion in any average result would give an 
entirely erroneous impression of the working cost of a 
normal oil engine station, and no average cost per unit 
g-nerated has therefore been given, although fuel and 
lubricating oi] consumptions and load factors have been 





averag>d. 

Th> Alderley Edge and Wilmslow station return, 
which for many years has been a feature of the report, has 
been omitted on this occasion, because the load factor 
was only 0-3 per cent. The total plant hours during the 





year were 132, and the wages cost alone amounted to 

















Fic. 2—WASHING 


AND BOILING MACHINE 











FIG. 3—-POWER PLANT AND CALORIFIER 


turbine casing is of cast steel. The steam chest is also of 
cast steel and contains the governor throttle valve and the 
combined emergency and stop valve. Oil governing is 
employed, and the machines are also fitted with an 
excentric ring type emergency governor which. auto- 
matically trips both the stop valve and the governor 
throttle valve in the event of any over-speed. 

Lubrication is by means of a rotary valveless oil pump, 
driven from the main governor spindle. A cooler and 
strainer is included in the system. From both turbines the 
exhaust steam is led into one Worthington-Simpson 
calorifier, which is used for the production of the necessary 
hot water for the laundry. It is visible in the background 
of Fig. 3, which shows the two turbo-geherating sets in 
the power house from the exciter end, together with 
the neat instrument board on which are grouped the 
instruments and recorders for the turbine, steam supply, 
the hot water supply, and the bore-hole water supply 
(reading from left to right in Fig. 3). Recorders are 
installed on all three boards, together with meters and 
pressure gauges. Fig. 4 shows the power units from 
the governor end, as well as the electric meters and switch- 
board. The water supply is drawn from the bore-hole 
mentioned already. As pumped, this water has an analysis 
giving silica 0-30, oxide of iron 0-12, carbonate of lime 
14-75, carbonate of magnesium 5-36, sulphate of mag- 
nesium 5-14, chloride of magnesium 1-77, sodium nitrate 
1-81, sodium chloride 3-96, and the hardness is 27-25 deg. 
It is stored in two tanks of a combined capacity of 150,000 
gallons. It is drawn as required from these tanks, and 


passed through base exchange and lime soda softening 
plant, after which the analysis becomes—alkalinity to 





phenolphthalein 5-6 to 5-8, alkalinity to methylorange 


is exhausted to atmosphere. The average requirement of 
hot water in the wash house has already been given as 
about 7500 gallons per hour. Condensate from the tur- 
bines and from the steam-operated machines in the 
laundry is returned to the boiler feed tank. ; 

The electricity load consists of slip-ring and squirrel- 
cage motors. The slip-ring motors are :— 


No. H.P. Duty. 

1 42 Bore-hole pum 

1 33 Line shaft wash house 

1 22 Dry cleaning machine 

1 15 Line shaft wash house 

1 15 Booster pump, Corporation water supply 
(stand-by) 

1 12 Line shaft 

1 12 Dry cleaning machine 

1 12 Fan on drying machine ° 

3 10 Frigidaire air-conditioning plant 

2 9 

2 ae 

2 74 + Miscellaneous machines 

1 as 

1 + 


The squirrel-cage motors are :—One 9 h.p. machine 
installed on the carpet wringer ; two 74 h.p. for centrifugal 
pumps, and ninety-five others for various machines, 
from 6 h.p. to } h.p., the load being 153 h.p. A further 
14 h.p. is needed for fans, &c. The electric irons use a 
total of 6 kW, the heaters, fires, &c., 13 kW, and the 
lighting load is 40 kW. These figures indicate that a 
fairly considerable load is placed on the power house, and 





provide, with the figures previously given, some idea of the 
requirements and equipment of a modern laundry. 


Fic. 4—MAIN TURBINES 


8-85d. per unit. Epsom was similarly placed with only 
107 hours’ operation during the year. A few new engines, 
as detailed below, were installed in existing stations :— 


b.h.p.  r.p.m. 
Home stations . One 300 .. 250 .. M.I.H.C.V.0.4 
One 225 .. 300 .. M.I.H.C.H.O.4 
One 500 .. 375 .. M.I.H.C.V.E.4 
Overseas statione .. One 300 .. 300 .. A.L.V.E.4 
Ons 650 .. 300 .. M.LH.C.V.E.4 
One 1470 300 M.1,H.C.V.E.2 Op. 


Contrary to the opinion expressed last year, that now 
plant installed seemed to be of the air injection type. 
the present figures show a changp, five of the six engines 
being airless injection sets. 

The Broken Hill station results are reduced to a basis 
of average home station fuel, lubricating oil, and water 
seg Taken over the three full years this larg> station 

been working, the cost per unit generated would be :— 
Fuel, 0-239d.; lubricating oil, 0-007d.; stores and water. 
0-003d.; wages, 0-023d.; and repairs and maintenance, 
0-025d.; giving a total of 0-297d. per unit generated. 
Over the three years the average annual station load factor 
was 32-8 per cent. and the units generated 131,833,464. 
The lubricating oil consumption averaged 7330 b.h.p-hours 
per gallon. 








Ir is reported that the Lufthansa Company has com- 
pleted negotiations for the joint operation with a Portu- 
guese air company of three new services between Lisbon 
and Madrid, Lisbon and Seville, and Lisbon and the 
Azores. 
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Rail and Road. 


Durine 1935 the American Class I railways had gross 
revenues of £690,000,000 and the working expenses were 
£518,000,000. 


An exhibition of the work of the Model Railway Club 
is to be held at the Central Hall, Westminster, from April 
14th until April 18th next, 


A NEW halt at Garrowhill, some five miles from Glasgow, 
on the main Glasgow-Edinburgh line vid Bathgate and 
Coatbridge, has been opened by the L.N.E. Railway. 


Work has begun on the reconstruction of Neasden 
railway dep6t of the London Passenger Transport Board. 
The buildings now being demolished accommodated 550 
passenger carriages and the new buildings will house 650. 


Contracts for the construction of thirty-nine new loco- 
motives have been placed by the L.N.E.R. Twenty-eight 
are to be — y Beyer, Peacock and Co., Ltd., and 
eleven by R. Stephenson and Co., Ltd. 


On two days last week the timekeeping of approximately 
13,500 trains a day was observed by the L.M.S. The 
tests showed an overall average of 96-9 per cent. of trains 
punctual on the first day and of 97-9 per cent. on the 
second day. 

Stxce the electrification of the Glasgow underground 
railway, described in THe Enornegr of December 27th, 
1935, the number of rs and the revenue have 
increased. For the nine months ended February 16th 
last the total revenue was £46,920. 


Aw order for twenty-four heavy passenger train loco- 
motives, to the value of over £250,000, has been placed 
with German firms by the South African Railways. The 
order is divided between Henschel and Son, of Cassel, who 
will build sixteen of the twenty-four engines, and the 
Berlinger Maschinenbau A.G., of Berlin. 

Tue Victorian Government Railways have decided to 
spend a quarter of a million pounds on the improvement 
of their passenger service. One of the innovations will be 
an all-steel ten-coach train on the Melbourne-Albury line, 
which will be equipped with a complete air conditioning 
plant. This train will be the first to be completely air 
conditioned in the British Empire and will cost in all some 
£180,000. 


Tue L.M.S. Railway has chosen “ Empire ” names for 
the locomotives of the ‘“‘ Jubilee” class, forty-nine of 
which are being constructed in the company’s works this 
year. More than eighty of these engines will bear the 
names of the Dominions and Colonies of the British Empire, 
with their provinces and dependencies. The remaining 
engines of the ‘ Jubilee” class will be given names 
associated with the Royal Navy and the whole of the 179 
engines, now built, under construction or proposed, will 
thus be named. 


SPEAKING at the annual meeting of the London Society, 
Lord Crawford said that in any reconstruction of Euston 
Station he hoped the authorities would find it possible to 
maintain the open character of the area between Euston- 
road and the station proper. He hoped also that it might be 
possible to preserve the great archway built by Philip 
Hardwick, leading into Euston Station. It was one of the 
great railway constructions of the world and was just 
about to approach its centenary. Lord Crawford went on 
to say he, was afraid that the archway did not inspire as 
much respect in the minds of the railway company as m 
his own mind, for it was covered with advertisements. 
Yet it remained a really noble entrance to the Metropolis. 


Tue Minister of Transport has approved the revised 
plans for the construction of a by-pass to Crawley, on the 
London-Brighton road, and work is to begin at once. 
The plans include the provision of dual concrete carriage- 
ways, cycle tracks, and footpaths, interspersed with grass 
verges. With the additional improvements now proposed 
the estimated expenditure is £133,400. The new road will 
pass Crawley on the west side and will be more than two 
miles and a-half long. Each carriageway will be 20ft. 
wide. The cycle tracks will be 6ft. wide and the footpaths 
5ft., and the grass margins will bring the total width of 
the road to 100ft. A new bridge, 80ft. wide, will carry the 
road over the Southern Railway, eliminating a level 
crossing which has caused much traffic congestion and 
delay. The scheme is expected to occupy about two years 
and a-half. 

SPEAKING at the annual dinner of the commercial depart- 
ment of the district goods managers’ office of the L.M.S. 
Railway at Manchester, the company’s chief commercial 
manager, Mr, Ashton Davies, dealing with the co-ordina- 
tion of road and rail traffic, said that the railways carried 
their goods an average distance of 76 miles for 6s. 2d. a ton. 
They had to send 1000 empty wagons into Liverpool every 
day, fish wagons had to return empty. With coal the 
average haul was 56 miles, and every wagon had to return 
empty the same number of miles. On the other hand, the 
railway’s competitors were able to pick and choose their 
traffic and get @ return load on every occasion, thereby 
putting a wedge inside the organisation of transport. 
Mr. Davies contended that a controlled monopoly was the 
only form of organisation if there was to be fair dealing in 
every form of transport. 

On March 11th four platelayers were killed and one 
injured when a train ran into a large gang at work on the 
L.M.S. double-track between Preston and Blackpool. 
They were caught by one of two trains running in the same 
direction on parallel lines. The two trains involved were 
the Fylde coast express on the up fast line from Blackpool 
to Preston and the 8.30 a.m. train from Blackpool North 
to Liverpool. The men were warned of the approach of 
the express train and stepped on to the slow line to avoid 
it. The look-out gave warning, by blowing a horn, of the 
approach of the slow train, which was obscured by steam 
from the express, but the men failed to hear him. At the 
inquest on the four victims of the accident the Coroner 
said that the blowing of a horn was an antiquated system 
of warning platelayers, and suggested that it might be 
replaced by the use of a portable telephone. The jury 
expressed the opinion that a better system than the use of 
a horn should be adopted when two trains were running 


Miscellanea. 





Tue Association of Special Libraries and Information 
Bureaux (ASLIB) is to hold its thirteenth conference at 
Balliol College, Oxford, during the week-end beginning 
Friday, September 18th. 


AccoRDING to the statistics of the United States Bureau 
of Mines, new aluminium produced in the United States 
a 1935 amounted to 119,295,0001b., valued . at 
22,070,000 dollars. World production of aluminium in 
1935 is estimated at 257,000 metric tons. 


THE apparent world consumption of tin increased from 
117,681 tons in 1934 to 141,524 tons in 1935. The amount 
of tin produced in 1935 was 139,053 tons, and the quantity 
used in manufacture approximately 139,000 tons. The 
total visible stocks of tin decreased during 1935 from 
17,107 tons to 13,841 tons. The United States used 44 per 
cent. of the world’s tin in 1935 ; consumption in the United 
Kingdom rose from 21,073 tons in 1934 to 21,427 tons 
in 1935. 

It is announced in Engineering News-Record that the 
United States ment of the Interior on March Ist 
formally accepted the Boulder Dam and power house, 
terminating the contract and ending the actual construc- 
tion work. The Bureau of Reclamation will take over the 
plant and equipment of the contractor, for use without 
charge until October Ist, for the installation of power- 
house equipment. Four of the 82,500-kVA generators 
are being installed at present, and ultimately the power- 
house will contain fifteen generators of this size and two of 
40,000-KVA capacity. 

Tue official returns rendered to the Electricity Com- 
missioners show that 1824 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of February, 1936, as compared with the 
revised figure of 1478 million units in the corresponding 
month of 1935, representing an increase of 346 million 
units, or 23-4 per cent. The number of working days in 
the month (i.e., excluding Sundays) was twenty-five, as 
against twenty-four t year. During the first two 
months of 1936 up to the end of February, the total 
amount of electricity generated by authorised under- 
takers was 3794 million units, as compared with the 
revised figure of 3191 million units for the corresponding 
period of 1935, representing an increase of 603 million 
unite, or 18-9 per cent. 


A Trxy root, less than one-quarter of an inch in dia- 
meter, by forcing its way into a 4in. water pipe, com- 
pletely cut off the supply of spring water which R. A. 
Lister and Co., Ltd., of Dursley, Glos., use in their plating 
department. The water has certain chemical properties 
which make it specially suitable for this purpose, and 
when the supply failed production had to be nded, 
as the local water cannot be used. At first it was thought 
that the spring had run dry, as it had been noted with 
some anxiety during the previous year or two that the 
supply was falling off. But it was not until the water 
stopped altogether that an investigation was made. 
Then the cause of the trouble was discovered. On digging 
up the 4in. earthenware pipe which feeds the reservoir 
in which the water is stored, it was found that a minute 
fibrous root from a tree growing beside it had got through 
a crack in the pipe and had thrived so well on the spring 
water that it had practically filled up the pipe for over 
30ft. A thick fibre “ rope,” over 30ft. long, which was 
still growing from the tiny root, had to be removed from the 
pipe before the flow to the reservoir could be restored and 
plating resumed. 

For some time past the development in this country 
of 16 mm. sound films has been handicapped through the 
absence of a national agreement as to the position on the 
film of the sound track, and also as to which side should 
carry the emulsion. Those directly interested in the subject 
were unanimously of the opinion that a single standard 
was essential, but could not reach egreement as to which 
standard to adopt. They accordingly agreed to accept 
the ruling of an independent arbitrator to be appointed 
by the British Standards Institution. Lord Riverdale 
undertook to act as arbitrator. The two rival standards 
co d closely with the S.M.P.E. (American) standard 
on the one hand, and the D.I.N. (German) on the other. 
The case of those supporting the D.I.N. standard was 
presented at the arbitration by Mr. Bruce-Woolfe, of the 
Gaumont British equipments, whilst the case on behalf 
of those supporting the 8.M.P.E. standard was put forward 
by Mr. F. A. Hoare, of the Western Electric Company. 
Lord Riverdale’s decision was that the S.M.P.E. standard 
shall be adopted as the British standard. This decision, 
which refers only to the 16 mm. sound film, will shortly be 
implemented by the issue of an appropriate British 
Standard Specification. The decision means that through- 
out the English-speaking world educational films will be 
interchangeable. 

Scanpium is one of the number of elements whose 
existence had been predicted, ten years before its dis- 
covery, by the Russian chemist Mendeléeff on the basis 
of his periodic table. The actual discovery of the element 
was made in 1879 by Lars Fredrik Nilson, a young disciple 
of Berzelius, in the latter’s laboratory at Uppsala. Scan- 
dium is more common in the earth’s crust than arsenic 
and cadmium. It occurs associated with a variety of 
minerals, beryls, titanites, columbites, &c., and, in 
particular, as thortveitite, which contains 42 per cent. 
Sc,0,. The common source of supply is tin-tungsten ore, 
which may run as high as 1-2 cent. Sc,0,. > ag 
scopic evidence points : tow: a close relationship of 
scandium with the aluminium family. One of the steps in 
the production of pure tungsten metal for incandescent 
filaments comprises the careful purification of the yellow 
oxide WO,. The crude oxide derived from wolframite is 
re-dissolved in ammonium hydroxide and re-precipitated 
with hydrochloric acid a number of times. During the 
dissolution of the oxide a small, insoluble, slimy residue 
remains behind. Upon working up this residue scandium 
is recovered. The scandium is precipitated and separated 
as scandium fluoride, ScF;, and subsequently converted 
to the colourless chloride sulphate or oxide, as desired. 
The interesting properties of scandium metal would seem 
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Air and Water. 


Ir is announced by the Cunard White Star Line that 
Mr. Llewellyn Roberts has been appointed chief engineer 
of the “‘ Queen Mary.” : 


THe Plymouth City Council has approved the leasing 
of its municipal aerodrome to the Whitney Straight 
Corporation for fifteen years. 


Ir is reported that the works at Heathhali, Dumfries, 
formerly belonging to the Arrol-Johnston Motor Company, 
Ltd., have been purchased by a firm of aeroplane manu- 
facturers. 


Dvurine February there were six total and 584 partial 
losses of motor vessels and steamships of over 500 tons 
gross, according to the casualty list of the Liverpool 
underwriter’s report. 

Tue United States War Department has placed an order 
valued at £770,000 with the Wright Aeronautical Corpora- 
tion for 512 aeroplane engines. The order includes 432 
nine-cylinder “‘ Cyclone ” engines. 


A contract valued at £300,000 for the part construc- 
tion of three aerodromes in Yorkshire has been placed 
by the Air Ministry. The aerodromes concerned are at 
Leckonfield, Driffield, and Dishforth. 


Wuat is described as the world’s largest single unit 
aerial camera is illustrated in Flight. It has nine lenses 
and weighs some 305 1b. when loaded. The nine shutters 
are electrically operated and from a height of 30,000ft. 
an area of 600 square miles can be photographed. 


Txe burnt-out hull of the liner “ L’Atlantique ” has 
arrived at Greenock, but probably will not be beached 
for breaking up until after the departure of the “* Queen 
Mary ”’ from Clydebank on March 24th. The “ L’Atlan- 
tique ’’ was towed the 600 miles from Cherbourg by four 
Dutch tugs in exactly one week. 


Tue Air Ministry has ordered two four-engined De Havil- 
land 1600 h.p. monoplanes for the purpose of experi- 
mental flights in connection with the proposed Trans- 
atlantic air service. It is reported that these machines 
will have retractable undercarriages and be constructed 
to float in case of forced descents at sea. 


SpEAkING at the launch of the “‘ Royal Ulsterman,” 
Mr. F. F. Rebbeeck, chairman of Harland and Wolff, 
appealed to shipowners to place at once orders for ships 
they would eventually need. He said prices were rising, 
and it would be a long time before they would be able to 
place orders cheaper than at present. Shipbuilders might 
be faced with the Admiralty and shipowners requiring 
tonnage at the same time. He hoped the Government 
would not insist on delivery which would disturb the flow 
of mercantile work. 


Tue plan for the transformation of four out of the five 
Special Reserve squadrons of the R.A.F. into Auxiliary 
Air Force Units has now been completed, and the squad- 
rons at Manston (near Ramsgate), Filton (near- Bristol), 
Waddington (near Lincoln), and Hucknall (Nottingham- 
shire) will shortly come under the administration of the 
local Territorial associations. The fifth Special Reserve 
squadron, stationed at Aldergrove (Ulster), will be 
similarly dealt with when an Ulster Territorial Association 
is fully established. 


In the future letters to Denmark, Sweden, Norway, and 
Finland will be conveyed by air mail at the ordinary 
postal rates by the machines of British Airways. The first 
load of mails under the new scheme left Heston Aerodrome 
on March 17th. The new daily service is being operated 
by four-engined de Havilland express liners, which cruise 
at 145 m.p.h., and cap carry seven passengers, in addition 
to the 1000 Ib. of mails for which provision is made. On 
the way to Malmé calls are made at Amsterdam, Hamburg. 
and Copenhagen. The journey is timed to oceupy about 
74 hours. 

NEw wireless services are to be provided on Empire 

air routes, in readiness for the augmented and accelerated 
services of Imperial Airways which are to be in commission 
next year, says the Electrician. Medium-wave wireless 
communication on certain parts of the route has suffered 
interference by electrical storms during the rainy season. 
Short-wave communication is to be substituted in Uganda, 
Tanganyika, and Kenya, on the coast route from Nairobi 
to Durban, and probably on the route through Nigeria 
to Legos. Sites are being chosen for twenty-three stations 
which will be equipped with Marconi-Adcock direction 
finders. 
REPLYING to a question in the House of Commons 
recently, the President of the Board of Trade said that the 
number of mercantile ships of 100 tons gross and upwards 
registered at ports in the United Kingdom, the registers 
of which were reported to the Registrar-General of 
Shipping and Seamen as having been closed on account of 
sale to foreigners during the four years ended December 
31st, 1935, was 709 of 2,732,000 tons gross. According to 
information obtained by the Registrar-General, 185 of 
these vessels with a total gross tonnage of 1,072,000 tons 
were sold for breaking up. The remaining 524 vessels of 
1,660,000 tons gross were sold presumably for trading. 


Ir was recently announced by General Smuts that the 
“Stirling Castle’ and her sister ship the “ Athlone 
Castle,” now nearing completion, will cover the trip from 
Southampton to Cape Town in 14 days, as against the 
present service time of 17 days. This service, which will be 
inaugurated by the “Stirling Castle,” will not become 
general for three years, during which period other mail 
ships on the service will be reconditioned, so that at the 
end of this period the whole fleet will do the passage in 
14 days. The “ Stirling Castle was described in THE 
ENGINEER of February 28th last. In return to the Union 
Castle Line for this speeding up of service, the Government 
of South Africa have agreed to continue the mail contract 
for a further ten years. General Smuts, when announcing 
the new service, mentioned the arrangement with Imperial! 
Airways whereby all letters will go by air from next year 
or the year after, but said that the parcel post justified 
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to deserve further more intensive investigation. 


the continuation of the ocean mail contract. 
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INVENTIONS AND PATENTS. 


It is to be hoped that every young engineer who 
reads the wise and lucid monograph on “ Rights to 
Invention,” recently issued to its members by the 
Institution of Mechanical Engineers, will also read, 
and ponder upon, the address which Dr. Herbert 
Levinstein delivered to the Institution of Chemical 
Engineers on March 6th. It was reprinted in our 
issue of March 13th and is available in other 
publications. Despite the caveat with which it 
concludes, the ‘‘ Mechanicals’”” monograph, taken 
with other activities of the Institution, may almost 
be regarded as an incitement to seek the protection 
of inventions afforded by our patent laws. Dr. 
Levinstein shows how unprofitable that course 
usually is and reveals the financial net which is laid 
to edtch the unwary patentee. There are still 
many thousands of people who believe that to be 
able to secure a patent for an invention is the mark 
of genius and the first step on the road to fortune. 
Nothing could be further from the true facts. 
Under the existing system the Patent Office will 
give its protection to any invention, however 
obvious, provided there is some element of novelty, 
however small, in the arrangement of the parts or 
in the process. No genius is called for in the pro- 
duction of such inventions ; a little ingenuity, a 
little imagination, much patience, and sufficient 
drawing paper usually fills the list of requirements. 
It is not surprising that the financial returns for 
such patents are generally as tenuous as the pro- 
tection afforded by the patents themselves. 
Indeed, the probability of winning a few pounds in 
a football pool is far greater than in the “‘ patent 
pool.” Even the really sound patent, as Dr. 
Levinstein shows, is in a barely better case. For 
the more valuable it is the more likely is it to be 
challenged or infringed. It is rarely, indeed, 
that a patent is both above rubies and above 
dispute. 

An analysis made by Dr. Levinstein provides a 
means of estimating the chances that one has of 
making money by a patented invention. In the 
period 1919 to 1932 only 17-7 per cent. of patents 


were deemed worth the fee that would have kept 
them in existence for ten years and only 3-7 per 
cent. for the whole course of sixteen years. “ It 
may be assumed, therefore,” says Dr. Levinstein, 
“that less than 800 patents are granted annually 
(out of over 37,000 applications and some 17,000 
grants) which are worth while or justifiable, and 
that approximately 20,000 patents are allowed to 
become void every year.” Whilst it must be 
admitted that the value of a patent is not neces- 
sarily measured by the length of its life, for even 
in the course of a few years it may have given a 
profit to its owners, it is very certain that by far 
the greater proportion of the 20,000 which are 
sacrificed annually are not worth the cost of 
renewal for even a single year. Of those that 
remain it is equally certain that many are held by 
rich firms and corporations and are of the class that 
has been aptly described as “ keep off the grass.” 
They are not used by the holders themselves, but 
prevent others from employing the same invention. 
Fortunately, that is rarely of much consequence, 
for, on the one hand, it may be said that if an 
invention is not used it is not essential; and, on 
the other, that if an equally serviceable alternative 
were not available infringement would be risked. 
The latter observation brings out a point to which 
the Institution of Mechanical Engineers has done 
well to call the attention of would-be patentees. 
‘Most inventions,” it says, “are merely alter- 
natives to others, and if the alternatives can be 
used freely and are equally useful, or even approxi- 
mately so, the inventor cannot expect a great 
reward for his invention.” Many and many a 
“ poor inventor ”’ who thinks he is hardly treated 
by manufacturers has overlooked that point. We 
may hazard the guess that if every invention could 
be covered by a master patent then every nation 
in the world would be extremely cautious in the 
grant of such monopolies. Fortunately, in mech- 
anical engineering particularly, there are always 
several ways of attaining a desired object, and the 
grant of a patent very rarely gives an absolute 
monopoly to the holder. 

But even with the reservation suggested by these 
considerations, it is almost beyond question that 
the wholesale granting of patents for inventions is 
a handicap on progress, and Dr. Levinstein, after 
giving examples of their ill effects, notes with 
satisfaction two remedies initiated by the Business 
of the Courts Committee, whose report was pub- 
lished recently. These two remedies are: To 
stop at the source any patent the claims of which 
have not a reasonable chance of being upheld in 
court ; and to make it easier and much less costly 
to obtain a decision in the courts upon the validity 
of a patent. At the present time the Patent Office 
examiners reject about one-half only of the appli- 
cations for protection. Dr. Levinstein asserts 
that a much greater number might be turned down. 
We agree with him. Let anyone study for a few 
weeks the abstracts of specification which are 
given in our own and other publications, and they 
cannot fail to reach the conclusion that in many 
cases there is little or no novelty in the inventions 
and certainly nothing that merits protection by the 
grant of a monopoly. There is only one thing to 
be said for the present system—it brings revenue 
to the Crown. It is true that owing to the funda- 
mental worthlessness of the patents the grant in 
the majority of instances does little or no harm. 
But there remain others, whose effect, according to 
Dr. Levinstein, “is very serious on the industry of 
this country.” 


Electric Discharge Lamps 


Among the many useful things that have emerged 
from electrical research is the modern discharge 
lamp, now well known to illuminating engineers. 
Until a few years ago the filament lamp had no 
real rival as a source of electric light, but laboratory 
investigations have led to the production of an 
efficient unit which gives brilliant lighting effects 
by an electrical discharge in rare gases and vapours. 
Although the possibility of utilising this principle 
has long been recognised, lamps capable of yielding 
several times more light for the electricity con- 
sumed than those commonly used are relatively 
new: Their physics were dealt with by Mr. C. C. 
Patterson in his presidential address delivered 
before the Institution of Electrical Engineers in 
1931 and in his Faraday lecture of 1934. .Two 
types have been used for public lighting, the sodium 
vapour and the high-pressure mercury vapour 
lamp, which has by far the wider application. For 
public lighting alone no fewer than 10,000 of the 
latter are in use in Great Britain, where progress 
has greatly exceeded that in other countries. 








With his characteristic tendency to adopt new 


! 


schemes, Captain J. M. Donaldson, chief engineer 
of the North Metropolitan Electric Supply Com- 
pany, co-operated with the Wembley Urban Dis- 
trict Council in 1933 in the establishment of a full- 
sized installation. Since then there has been sub- 
stantial progress in London and elsewhere, both 
in connection with street and other lighting. The 
high-pressure mercury vapour lamp has not only 
provided a light source of three times the efficiency 
of that previously available, but its use has brought 
about unexpected advances in knowledge relating 
to the illumination of highways. While the arc 
lamp has high efficiency, it suffers from the dis- 
advantage that it needs trimming, and filament lamp 
improvements led to discontinuance of its use, 
save in relatively few places. 

The new lighting unit consists of a tubular glass 
vessel containing rare gases at low pressure and a 
small quantity of mercury. At each end is, an 
electrode in the form of a stick of rare earth oxides 
held in a tungsten spiral which is heated during 
manufacture to activate the oxides. To ensure that 
the mercury is easily vaporised and to obtain a 
reasonably constant mercury vapour pressure the 
vessel is enclosed in an outer heat insulating bulb 
containing oxygen. An auxiliary electrode initiates 
the discharge, which fills the bulb with light. The 
main electrodes are heated by bombardment, and as 
they and the bulb warm up and the vapour pressure 
rises the luminous column becomes narrower and 
brighter. By reason of the fact that as the current 
increases the resistance falls, it is essential to 
employ a controlling device, which usually takes 
the form of a choke on account of its low losses. 
Another auxiliary is a condenser to raise the power 
factor which would otherwise be low. Standard 
high-pressure mercury vapour lamps developed up 
to the present are rated at 400 and 250 watts with 
efficiencies, exclusive of auxiliary losses, of 45 and 
36 lumens per watt respectively or 43 and 34 lumens 
including auxiliary losses. Experience gained 
with the new public lighting system over a period 
of three years is recorded in a recent I.E.E. paper 
by Messrs. G. H. Wilson, E. L. Damant, and J. M. 
Waldram, a contribution which clearly indicates 
that. since the introduction of discharge lamps 
illuminating engineers have learnt much about the 
illumination of highways. Correct location of the 
light sources, careful design of the installation as 
a whole, and the use of suitable lanterns are shown 
to be essential to success. A study of the road and 
objects in perspective rather than in plan was an 
important step towards the understanding of 
visibility. For quick and certain perception of 
objects the road surface needs to be made bright. 
which involves a knowledge of the complex ways 
in which light is reflected from the surface. 
Patches of unusually low brightness on an other- 
wise adequately lighted road may be very deceptive 
and are apt to lead to accidents. Similarly, glare 
may be distinctly dangerous. These and other 
matters are fully discussed for the benefit of engi- 
neers anxious to familiarise themselves with this 
relatively new lighting system. 

The use of the high-pressure mercury vapour 
system for industrial lighting is a subject upon 
which no paper seems to have been produced. 
The fact that in the early stages of development 
only the powerful 400-watt lamp was available, 
limited the field to some extent, as such a unit 
could only be employed where adequate headroom 
existed. But the advent of 250-watt lamps greatly 
improved the position, and it is said that there are 
now relatively few modern factories in which head- 
room is an obstacle to the adoption of discharge 
lighting units. Reflectors have been designed to 
give a light distribution generally agreed to be 
suitable for industrial operations. The colour 
rendering may be undesirable in certain cases, but 
not in general. Acceptance of the idea that the 
colour of light emitted by filament lamps is good 
in all cases is perhaps due to lack of evidence to the 
contrary. Advantage for the discharge lamp is, 
however, only claimed when colour perception at 
the red end of the spectrum is not required. If 
true colour matching is of prime importance, the 
light is unsuitable. While attempts have been 
made to increase the red light component, success in 
that. direction has been attained by a loss of 
efficiency, although by combining electric discharge 
units with tungsten lamps certain requirements 
have been met. There are said to be no grounds 
for the fear, sometimes expressed, that the light 
is injurious to the eyes or general health. No ultra- 
violet light present is of a wave length which will 
affect the eyes, while psychologically the effect on 
workpeople in comparison with that of the tungsten 
lamp is said to be all to the good. Operators are 








reported to appreciate the lamp’s advantages and 
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to work better under its influence. True, these 
rosy accounts come from a firm manufacturing 
discharge lighting units, but as it is not dis- 
interested in the older lamps it may be assumed 
that undue exaggeration has not been indulged 
in. That the high-pressure mercury vapour system 


in its present stage of evolution represents the 


state of finality is highly improbable, but until | 
research workers succeed in producing something | 


| . 
| area, of bearing metal exposed was very large in 
relation to the amount present, and practical experi- 
ence showed that thermal effects were extremely 


|important. The tendency to-day was for oil tem- 


considerably ‘better: it should find .», wide. field of | peratures to rise and the conditions were becoming 


application, both in industry and on public 
thoroughfares. 








Institute of Metals. 


No. I. 
DISCUSSION ON METALLIC WEAR. 


HE Institute of Metals opened its spring meeting, 
in the Hall of the Institution of Mechanical 
Engineers, Westminster, London, §8.W.1l, on the 
evening of Tuesday, March 10th, by a joint discussion 
with kindred societies on the subject of ‘ Metallic 
Wear.”’ Dr. Harold Moore (President of the Institute) 
was in the chair. 


METALLIC WEAR. 


Dr. H. W. Brownsdon opened the discussion with 
the paper reprinted on page 321 of this issue. 

Presenting the paper, he gave some _ further 
information obtained since it was prepared. He 
gave the results of experiments on the effect of 
temperature upon wear, using a Grade 75 oil and a 
castor oil at temperatures from 100 deg. down to 
40 deg. Fah., the metals tested being a 70/30 brass 
and a tin bronze. The results indicated that there 
were two temperatures to deal with when considering 
wear problems—the general temperature conditions 
of the wear system, and the temperature generated 
owing to the friction caused by wear. Further, that 
the influence of oil temperature upon wear was in 
some cases quite marked, and in other cases was very 
small. 


DISCUSSION. 


Mr. D. J. MacNaughtan suggested that Dr. Browns- 
don had been a little incautious when he had con- 
cluded from certain of his results that the claims 
advanced as to the advantage of bearing metals 
having a complex as against a homogeneous structure 
had no justification ; that was liable to lead to the 
obvious retort from engineers and from a number of 
metallurgists that the failure of the test to distinguish 
between those materials might be due to the weakness 
of the test itself. A good feature of Dr. Brownsdon’s 
test was the striking manner in which it showed up 
broad distinctions between notoriously bad materials 
for bearing metals. Yet it seemed that the test 
separated the sheep from the goats, but still raised 
doubts about the classification of the sheep. 

Mr. MacNaughtan suggested that an important 
tactor influencing the rate of wear was the possible 
presence of abrasive particles in the oil, causing 
rupture of the film. Such particles were invariably 
present in practice, and filtering only reduced the 
number. It was just beyond the area of maximum 
pressure, where the oil was rushing past at maximum 
speed and the particles were moving with accelerating 
speed, that maximum wear usually occurred in a 
bearing. Not infrequently, the wear took the form 
of selective removal of the soft matrix, an effect 
which he could not explain except as etching by 
chemical attack by oil or the action of fine abrasive 
particles—it seemed likely to be a combination of 
both factors. : 

Professor J. S. 8. Brame said that Dr. Brownsdon’s 
warning against drawing wide and general conclusions 
from his results was very necessary ; there were so 
many phases of wear that experiments such as he 
had carried out, although affording extremely valuable 
data in some directions, probably did not throw light 
on many of the phases of wear that were met with 
in practice. Although bearing metals had been 
employed largely, the conditions of experiment did 
not warrant the drawing of inferences on the wear of 
such metals in bearings, except perhaps in the early 
stages of running-in. Dr. Brownsdon’s experiments 
appeared to have terminated at fifteen minutes in 
most cases, and Professor Brame asked if the 
maximum wear was then reached. The running-in 
of a bearing was a very much slower and less drastic 
process than in Dr. Brownsdon’s tests. In all 
probability, during the running-in process the 
amorphous layer which Beilby had first suggested 
as being formed on the surface of a metal, and par- 
ticularly the possibility of that amorphous layer and 
the oil forming a complex, rendered the conditions 
very different indeed from those in Dr. Brownsdon’s 
tests; it was almost certain that in those tests 
no such layer could be produced, for its formation 
was a long time process. 

The effectiveness of some of the extreme pressure 
lubricants was surpri:ing, and in many cases con- 
tradictory, and emphasised how little we really 
knew. Mougey and Almen had made the surprising 


observation that dichloroethyl-ether, having a vis- 
cosity about equal to that of gasoline, was one of 
the best extreme pressure lubricants they had tried. 
They had also recorded that they could operate 
steel against bronze and certain other metals with 


no lubricant whatever at loads and speeds which 
would result in seizing and scoring with steel against 
steel lubricated with ordinary oils or greases. With 
bronze against bronze they were able to apply 
pressures up to 24,0001b. per square inch, without 
lubrication. 

Dr. N. K. Adam (University College) asked whether 
the wear ceased abruptly after the cavity had reached 
a sufficient size for the pressure to have dropped so 
far that the complete film was established ; presum- 
ably wear was much less after that stage was reached. 
He discussed at some length the probable mechanism 
of wear, and challenged a statement by Mr. 
MacNaughtan that it was a cutting action. The 
contact between metal surfaces, he said, was probably 
at a very few points only at any one moment, and 
the process of wear was a matter of adhesion between 
the points on the opposite faces that were in molecular 
contact. From the fact that the physical hardness 
of a metal of a given composition was practically 
without influence on its rate of wear, it would appear 
that, at any rate to a first approximation, there was 
a definite probability of atoms of a given kind being 
dragged out of the metal, irrespective of the extent 
to which the crystalline structure had been destroyed 
by cold working. The wheel usually revolved at 
500 r.p.m.; consequently, the time during which 
the elevated points were in contact on the two surfaces 
must be very small—of the order of three-hundred- 
millionths of a second if the elevated parts were 
one-millionth of a centimetre across. Yet that time 
was sufficient to allow of the formation of a narrow 
bridge of metal between the two surfaces, with its 
subsequent breakage at a point usually some distance 
into what was originally the substance of the metal 
of smaller tensile strength. The débris of those 
bridges appeared as “fouling”’ on the steel wheel. 
Perhaps the reason why the slowing of the rate 
of revolution from 500 to 10 per minute resulted in 
more wear for a given number of revolutions was 
that the time of contact between elevations was 
longer, and the chance of the adhesion becoming 
strong enough to form a bridge was slightly increased. 
It was also possible, however, that at the higher 
speeds there was slightly more oscillation and that 
some of the contacts were jumped. 

Dr. F. P. Bowden (Laboratory of Physical 
Chemistry, Cambridge) suggested that one factor 
which might have an important influence on the 
wear of sliding metals was the temperature reached 
by the rubbing surfaces, and referred to some recent 
experiments showing that the frictional heat 
developed on sliding could raise the surface tempera- 
ture of metal; to a sufficiently high value to cause 
mel. ing at the point of zontact. A polished constantan 
cylinder, for example, sliding over a surface of 
polished steel, reached a surface temperature of more 
than 1000 deg. Cent. Even when a lubricant was 
present, the surface temperature was still high ; 
with quite a good lubricant the surface temperature 
mizht be 600 deg. Cent. or more. With many metals 
(e.g., lead and bismuth) the surface temperature rose 
to the melting point of the metal and then remained 
constant ; apparently surface melting was occurring 
locally at the points of contact. Beilby had con- 
sidered that the effect of polishing (as distinct from 
abrasion) was to form a thin amorphous layer. There 
was considerable difference of opinion as to how that 
layer was formed. But measurements had provided 
direct evidence that the surface flow of a metal was 
brought about by actual melting, since the surface 
temperature at the points of contact of the polisher 
often rose to the melting point of the metal and 
then became stationary. The melted metal at those 
pomts wouid be wiped over the surface by the polisher 
and would quickly solidify to form an amorphous 
layer. 

It was not suggested that all surface how was due 
to melting; indeed, metals, particularly the atoms 
on the crystal edges, softened and flowed at tempera- 
tures well below the melting point. But the experi- 
ments showed that under many conditions of sliding 
and rubbing, the high temperature and the melting 
of the surface was an important cause of the surtace 
flow, wear, and polish of metals. 

Mr. H. Sutton, speaking with regard to bearings in 
internal combustion engines, said he felt that a form 
of test in which a larger proportion of the bearing 
surface was under load than was the case with the 
author’s test, would seem better to reproduce prac- 
tical conditions in aircraft. In many of the bearings 





used in internal combustion engines in aircraft, the 


|more and more difficult. The effect of metals on 
lubricants was becoming of increasing importance, 
and recent experience suggested that particular 
metals had a vital influence on the “ health” of the 
| film of lubricant in contact with them. Indeed, some 
| materials helped materiat!y the deterioration of films 
| of lubricants—oils in particular—by assisting oxida- 
ition. On the other hand, it seemed that aluminium- 
| rich alloys were likely to be a benefit from that point 
| of view, and that might be dug to the tenacious film of 
| oxide which formed on aluminium under conditions 
| where oxygen was present. Aluminium-rich alloys 
also seemed to be very attractive from the point of 
| view of the displacement of heat. 
| Mr. J. Carter said that in aircraft the loads some- 
times reached as much as 8000 lb. per square inch, and 
the greatest trouble was with the lubrication of the 
connecting-rod. That was not a question of the 
breaking down of the film, but a question whether 
the reversal of the fluid at a particular point was not 
the real cause of wear. In some tests he had carried 
out recently with a bearing metal having a lead base, 
the speed being 4000ft. per minute and the load 
319 lb., he noticed that after the first run of five 
hours the bearing did not reach the same temperature 
in the second run by 20 deg., and the wearing of the 
bearing was less on the second run than on the first. 





He could not understand that phenomenon, and he 
was continuing the experiments in the hope he would 
be able to ascertain the cause. 

Mr. John Arnott, commenting on the warning in 
the paper against drawing general conclusions from 
the tests described, expressed the hope that that 
would be observed, as in some branches of engineer- 
ing general experience did not agree with certain of 
the conclusions in the paper. In the apparatus 
described in the paper, the motion was rotary ; one 
contacting surface was hard steel, flood lubrication 
was supplied, and the pressure per square inch of 
contacting surface was high initially and decreased 
as wear took place. In his view, better information 
was provided in wear tests in which the pressure per 
square inch of contact was constant and considerably 
lower than that used by Dr. Brownsdon, and also where 
the test was carried out without lubrication. For some 
fifteen years he had been using a wear-testing machine 
which. had reciprocating motion, and in which the 
load could be varied up to a maximum of 3000 lb. 
per square inch of contacting surface. Tests were 
carried out either dry or in water, and the results had 
been most consistently verified in service. The paper 
stated that the addition of lead to gunmetal did not 
appear to improve resistance, to wear, but if, in the 
machine to which he had referred, two pieces of lead- 
free gunmetal were rubbed together with a load of 
200 lb. per square inch, at a speed of, say, 150ft. per 
minute while immersed in boiling water, wear was 
excessive and seizure took place. If one or both of 
the specimens contained even 5 per cent. of lead, the 
wear was practically negligible. He also disagreed 
with the view expressed in the paper as to the relative 
properties of brass and tin-bronze, for in several cases 
with either rotary or reciprocating motion, either 
immerred in water or of the “ dry-greasy ” type, 
working against steels of 140 to 300 Brinell, tin- 
bronze gave a much longer life than any of the 60/40 
brasses or manganese bronzes. Also, contrary to the 
author’s view, he had found, other things being 
equal, increase of hardness in any ong type of alloy 
generally gave increased wear resistance. Finally, he 
said that there appeared to be so many examples 
ranging from rolling mill bearings to turbine thrust 
rings, which completely negatived the results given 
in the paper, that the method of test appeared to have 
a very limited field of application. 

Mr. J. Cartland also criticised the method of testing 
described in the paper, and expressed a doubt as to 
whether it really represented wear. He also asked 
the author whether he considered that tests of bearing 
metals give a real indication of their value for bearing 
performance. In the case of white metal with a tin 
base he suggested that the results of the author’s 
tests indicated a figure about five times more than 
was normally recommended such a metal should 
stand. In the case of bronzes, the author had shown 
that no resistance to wear was obtained by increasing 
the tin content beyond 6 per cent., but that was 
definitely opposed to what he had found in practice. 
He recalled a case in which a bronze for a certain 
very heavy duty in rock drills contained about 10 per 
cent. tin, and it stood up for eight hours before it 
wore right away. When the amount of tin was 
increased to 12 per cent. the metal stood up for forty 
days. 

Mr. F. Hargreaves referred to measurements of wear 
in locomotive cylinders, the engines being of the same 
design, using superheated steam and being engaged 
in express passenger traffic. The period of service 
over which the measurements had been taken ranged 
from seven to eleven years, and the mileage varied 
between 350,000 and 500,000 miles. Im all cases 
complete measurements of the cylinders were taken, 
including analysis, Brinell measurements and micro- 
graphic examination. The result of the examination 





had shown that the phosphorus in the iron determined 
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the resistance to wear. When the iron was completely 
pearlitic with 0-8 per cent. phosphorous, the amount 
of wear was one-quarter what it was with 0-5 per 
cent. phosphorous, The results also indicated that 
the combined carbon was of primary importance. 
Again, a definite relationship was shown between 
the Brinell hardness and the phosphorous content. 
That relationship could be expressed by saying 
that a high Brinell hardness was more likely to give 
better wear than a low Brinell hardness. He would 
not go further than that. In the case of two other 
cylinders which were completely pearlitic, and con- 
tained about 0-84 per cent. phosphorous, they had 
given fifty years’ service with practically no wear. 
Another very old cylinder which had shown remarkable 
resistance contained 1-17 per cent. phosphorous, but 
only 4 per cent. combined carbon. 

Mr. E. A. Evans said that the author had not said 
he had found the solution to metallic wear. He had 
merely produced a means for investigating the pro- 
blem from another angle, but whether that method 
was useful remained to be seen. There was sufficient 
encouragement to investigate the subject a good deal 
further, because it was quite definite that we were 
terribly ignorant about metallic wear in revolving and 
reciprocating parts, and even where there was sliding 
friction. 

Mr. Barralet said the communications engineer was 
up against this problem to a considerable extent. 
Practically the whole of the apparatus used in the 
modern automatic telephone system depended upon 
the action of what was known as the two-motion 
switch, where an ordinary spindle raised a contact 
arm which rotated in a bank of contacts. The relia- 
bility of the service depended on the reliability of 
these contacts, which, in turn, naturally depended on 
the wear. A very large amount of work had been 
done in selecting the materials, mostly by empirical 
methods of trying them out. Finally, phosphor 
bronze and nickel silver had been selected, and were 
used at the present time. It was found in one of the 
London exchanges that the wear was very much 
greater than might be anticipated, and some of the 
apparatus was sent to the laboratory, where it was 
possible to get the equivalent of thirty years’ life 
in twelve weeks. But whereas in the exchange the 
apparatus did not function as it should do, in the 
laboratory it worked perfectly, and everyone was 
puzzled until some bright person suggested that the 
dust from the London streets might be having an 
influence. Consequently 2 grams of dust were let 
into the cabinet in which the test was being made, 
and this had the effect of reducing the number of 
operations from 2,000,000 to 300,000. The experi- 
ment was then repeated, and 4 grams of dust were 
let into the testing cabinet, and the number of opera- 
tions was reduced to 45,000. 

There was no time for further discussion nor for 
the author to reply. 


CO-OBERATION WITH IRON AND STEEL INSTITUTE. 


When the members of the Institute of Metals 
assembled for their annual meeting in the Hall of the 
Institution of Mechanical Engineers, Westminster, 
on Wednesday, March llth, Dr. Harold Moore (the 
retiring President of the Institute) announced the 
receipt of a report from the Iron and Steel Institute, 
containing definite proposals for co-operation between 
the two Institutes. The proposals, he said, had been 
received by the Council of the Institute of Metals 
with the greatest sympathy. It would not be proper 
at the present stage to say anything about the details, 
but he had studied them very carefully, and he could 
say that, although cautious, they were far-reaching. 
They did not involve any sacri of autonomy on 
the part of either Institute, and each would retain 
its complete independence. He regarded them as a 
most excellent basis for the co-operation, which he 
felt sure would result from their further consideration. 
Though this was the first public pronouncement on 
the matter, it had been under. consideration by the 
Iron and Steel Institute for a long time, and through 
the kindness of the President and the Bagge J of 
that body (Sir Harold Carpenter and Mr. Headlam 
Morley), the Council of the Institute of Metals had 
been kept closely informed of the progress made. 
Dr. Moore recalled that he had referred in his Presi- 
dential Address to the possibility of co-operation. The 
initiative had come entirely from the Iron and Steel 
Institute, and he believed that Sir Harold Carpenter 
personally had played a large _ in the achievement 
of the progress that had been made 

After the presentation and adoption of the Annual 
Report, Dr. Moore introduced Mr, W. R. Barclay as 
his successor in the presidential chair. Mr. Barclay 
then delivered the Presidential Address, printed in 
our last number. 

The discussion of papers was proceeded with. 

(To be continued.) 








Ar the annual dinner of the Lincolnshire Iron and Steel 
Institute, Captain Euan Wallace, speaking of the iron and 
steel industry, said that the demands on the industry, 
which increased by 40 per cent. in the short period of two 
years, had been met pee ad and effectively. Unemploy- 
ment in the industry had reduced from nearly 50 per 


Obituary. 
R. A. CHATTOCK. 


By the death of Mr. Richard Alexander Chattock, 
who, for twenty-six years, was Electrical Engineer 
to the Birmingham Corporation, a well-known figure 
has been removed from the engineering profession. 
Born in 1865 at Solihull, Warwickshire, the son of 
Mr. R. 8. Chattock, an artist, he began his education 
at University School, London, from which he passed 
in 1881 into the College, where he remained until 
1884, going through the full engineering course under 
Professor Kennedy and obtaining a Gilchrist Scholar- 
ship. Subsequently, he studied physics and engi- 
neering in the College Laboratory, and in 1886 
passed the final examination of the London 
University in the first division. He then entered the 
marine and general engineering shops of John Stewart 
and Son, Blackwall, as an apprentice. From 1889 
to 1892 he acted as assistant engineer to the Metro- 
politan Electric Supply Company. In the latter 
year he was associated with the construction of a 
new station in Amberley-road, Paddington, and 
before leaving the company in August of that year 
became superintendent engineer at that station. 
After acting as chief engineer to the Vestry of St. 
John, Hampstead, until May, 1895, Mr. Chattock 
took up the still more important position of super- 
intendent engineer at the Bankside station of the 
City of London Electric Supply Company, a position 
which he held for five years. During that time he 
had entire charge of running and maintenance, as 
well as all new work, including the erection of build- 
ings and plant, that was undertaken while he was 
there. In 1900 he was appointed Chief Electrical 
Engineer to the Bradford Corporation, a position 
which also involved the supervision of important 
extensions. 

In 1903 he became Chief Electrical Engineer to 
the Birmingham Corporation, and retained that 
post until his retirement from central station work 
in 1930. During his term of office at Birmingham, 
Mr. Chattock was responsible for the design and 
equipment of four stations—Summer-lane, two at 
Nechells, and the Hams Hall station. In the same 
period the capacity of the undertaking’s plant 
increased from 5000 to 250,000 kW, and the city’s 
consumption from 4,000,000 to 350,000,000 units a 
year. One of his first tasks at Birmingham was the 
electrification of the tramways. During the war 
he was called upon to provide a greatly increased 
output for munition factories, which involved the 
construction of a temporary 10,000 kW station in 
the short period of nine months. About 1925 he 
interested himself in pulverised fuel, and provided 
some of the boilers at Nechells with equipment for 
burning that fuel. Believing in the policy of supplying 
residential consumers with D.C., he installed on the 
outskirts of Birmingham no fewer than thirty small 
automatic mercury are rectifier sub-stations, but 
whether that was wise in view of the proposal to 
standardise 50-cycle A.C. is a matter upon which all 
engineers may not agree. 

In 1925 he became the first municipal electrical 
engineer to hold the office of President of the Institu- 
tion of Electrical Engineers. His presidential 
address was thoroughly practical and was devoted 
in part to a criticism of the proposal to interconnect 
power stations and to standardise frequency which 
he estimated would cost no less than £27,000,000. 
Few, if any, engineers have had a wider experience 
in power station work, and his death removes one 
of the ablest men who have been associated with the 
electricity supply industry. 


WILLIAM BLANE. 


EvERYONE who was personally acquainted with 
Mr. William Blane, the founder of the firm which 
bears his name in Johannesburg, will hear with sorrow 
of his death at the age of seventy-seven years. He 
had for many years lived in this country, and both 
in business and ¢lub life enjoyed well - merited 
popularity. He was a Scotsman, but when quite a 
young man went to South Africa, where he was 
manager and consulting engineer of mines.  [IIl- 
health, however, overtook him, and in 1909 he had 
to return to this country leaving the management 
of the Johannesburg business in the hands of his 
brother Robert, whilst he looked after its interests 
at home. Mr. Blane was necessarily a great traveller, 
and few engineers have seen so much of the world in 
an official capacity. In 1901 he was commissioned 
by the Government to inspect and report upon 
railways and mining in Australia. Between 1909 
and 1914 he was commissioned by THt ENGINEER 
to report on railways and docks in South Africa, 
India, China, Japan, the United States, and Canada. 
During the first year of the Great War he held no 
special post, but during 1915-16 he was Senior Tech- 
nical Assistant to the Directorate of Army Contracts 
stationed at Sheffield. During 1917-19 he was 
Assistant Director of Army Contracts. When occupy- 
ing these posts he displayed an uncommon freshness 
of mind in dealing with red tape and official con- 
ventions, and a remarkable capacity for getting his 
own way, owing, no doubt, to his considerable gifts 





cent. of insured workers in 1932 to less than 20 per cent. 
to-day, with every indication of a progressive decrease. 








him in the preparation of evidence for the Coal 
Industry Commissioners, which he presented in 
1920. In later life he was chiefly devoted to literature, 


and contributed to the Nineteenth Century, the 
Bookman, and other critical journals. He wrote at 
various times several volumes of poems which 
enjoyed a wide circulation, particularly in South 
Africa. He was a member of the Institution of 
Mechanical Engineers, and the Institute of Mining 
Engineers, and in 1928 President of the Caledonian 
Society. 


J. 8. HALDANE. 


Many of our readers will learn with deep regret 
of the death, at the age of seventy-five, of Professor 
J. 8. Haldane, C.H., F.R.S.,- which took place at his 
home at Oxford at midnight on Saturday. Only 
quite recently he visited Itaq and Persia in order to 
study sunstroke cases among workers in the oilfields, 
and was up till a short time before his death in excel- 
lent health. A biologist and physiologist by training, 
Professor Haldane did much to promote safety and 
hygiene in industry, especially in coal mining. He 
was born in Edinburgh and was educated at the 
Edinburgh Academy and Edinburgh University, 
after which he studied at the University of Jena. 
At the University College, Dundee, and at the Uni- 
versity of Oxford he made extensive investigations 
into the inorganic impurities of air and mine gases 
and investigated several colliery explosions for the 
Home Office. Between 1892 and 1900 Professor 
Haldane introduced a number of new methods for 
investigating various: aspects of the respiratory 
functions and served on a number of Government 
Committees. He gave considerable assistance to the 
Admiralty on such subjects as deep diving, the venti- 
lation of battleships, and the purification of air in 
submarines. He was appointed a member of the 
Royal Commissions on Coal Mines and Metalliferous 
Mines of 1906 and 1911, and became a member of 
the Safety in Mines Research Board soon after it was 
established. Much of his work on safety in mines 
was published in the “‘ Transactions ” of the Institu- 
tion of Mining Engineers and its value was recognised 
by his being elected President of the Institution in 
1924. Professor Haldane received honorary degrees 
from several universities and was the holder of many 
gold medals. In 1928 he was made a Companion of 
Honour in recognition of his scientific work on 
industrial disease. ' 








SIXTY YEARS AGO. 





’ Brrrarn’s naval power was the subject of almost as 
much discussion sixty years ago as it is to-day. The Navy 
Estimates introduced by Mr. Ward Hunt on March 13th 
1876 made provision for eighteen gunboats, four torpedo 
ships, six corvettes and five sloops representing a total of 
4000 tons of unarmoured ships. No provision was made 
for laying down any ironclads in the forthcoming year 
bat 5200 tons of armoured ships on which work had already 
been begun were to be proceeded with. Of the ironclads 
under construction the “ Inflexible ” was to be launched 
within a month while the ‘“ Dreadnought” and the 
‘“* Thunderer ” were to be ready for sea within a year or 
so. A severe critic of the country’s naval policy as 
crystallised in this programme was Mr. E. J. Reed lately 
Chief Constructor at the Admiralty. He argued strenu- 
ously that our naval power was inadequate to our require- 
ments and urged the necessity of adding more ironclads 
to our fleet. Challenged to name any three Powers which, 
putting their efficient ironclads together, would show a 
strength equal to our own he asserted that a combination 
of three Powers was not necessary. Two would be suffi- 
cient such as France and Italy or France and Russia or 
France and Turkey or France and Austria. In our issue 
of March 17th we took Mr. Reed to task. While we 
could at times be severe critics of the Admiralty and the 
Government we argued on this occasion on their side and 
against Mr. Reed’s alarmist views. In all his combina- 

tions, we observed, Mr. Reed was forced to include France 
although nothing was more unlikely than that that 
country should form a Continental combination against 
us. In the existing state of politics the only possible com- 
bination against us was that of Germany and Russia 
and in such a case we would probably have the Turkish 
Navy on our side. Setting aside that point we proceeded 
to examine what combination of fighting ships France and 
Russia could send to sea against us. The conclusion we 
reached was that the aggregate ironclad tonnage of those 
two nations was 113,000 or almost precisely the same— 
113,500—as our own. The comparison was not, however, 

to be made, as Mr. Reed made it, on tonnage alone. We 
ought to reckon in terms of and armour. When 
those factors were brought into the count we found that 
the British Navy was very much superior to the Franco- 
Russian combined fleets. The united force of those two 
countries which could be sent to sea to engage our fleet 
would, we said, consist of twenty-one ships with guns 


ranging from 35 tons down to 6} tons and with armour 


varying from 8}in. to 4}in. thick. On the British side we 
had twelve first-class yom ships with guns varying 
from 38 tons downwards with armour up to l4in. 
thick. In addition the speeds of the British ships were 
superior to those of their hypothetical foes. We were 
satisfied that the British fleet as it existed was quite 
powerful enough to destroy the combined fleets of France 
and Russia, while in a short time we would have three new 
ironclads ving 81-ton guns with which no nation except 
perhaps Italy could compete. Our optimism ran so high 
that we even pictured one of those new warships, the 
“‘ Dreadnought,” opposing single-handed at least one-half 





of humour. It is possible that this experience assisted 


of the French Navy. 
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“Leipzig Technical Fair. 
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(Continued from page 282, March 13th.) 


N what follows we continue our description of 
the machine tool exhibits shown in Hall No. 9 
of the Leipzig Technical Fair. 
COLLET AND ENGELHARD. 
A fine example of a large boring and ‘milling 
machine was that exhibited by Collet and Engel- 


hard, of Offenbach am Main, which is illustrated 
in Fig. 6 herewith. It has a spindle diameter of 





range of 80 to 330 r.p.m. This machine is driven 
by a 25 b.h.p. motor. The controls are designed to 
be as simple as possible, and all speeds and feeds are 
indicated direct. There is a rapid traverse which 
enables minimum times to be made between the 
varying operations carried out by the machine. As 
previously mentioned, the feeds can be chosen either 
per revolution or per minute, and both vertical and 
horizontal movements can be combined, which 

















FiG. 5—HORIZONTAL BORING MACHINE—COLLET AND ENGELHARD 


200 mm., with a face plate diameter of 1050 mm., 
the maximum boring depth being 1650mm. In 
its highest position over the bed, the spindle has a 
height of 3200 mm., and is 700 mm. ahove the bed 
in its lowest position. The spindle speed range is 
1-2 to 125 r.p.m., and the feeds for milling 20 mm. 
to 800 mm., or 0-2 to 8 per revolution. The inner 
spindle has a diameter of 75mm. with a speed 








Fic. 6—-BORING AND MILLING MACHINE—COLLET AND 





provision, the makers claim, often avoids the breaking 
off of metal when milling or removing the cutters. 
The number of control wheels and levers has been 
reduced to four, and the machine is remarkably easy 
to operate. Another machine shown on this stand 
was the new horizontal boring and milling machine 
illustrated in Fig. 5. The work table has an area 
of 800 mm. by 1000 mm., and can be rotated. The 





illustration clearly shows the neat arrangement of 
the spindle, head, and the controls. The spindle has 
@ diameter of 115mm. and a speed range of 4-8 to 
540 r.p.m. Simplified controls again form a feature 
of this tool. An exhibit of more than usual interest 
on this stand was a series of propeller blade curves 
which have been milled directly from the drawing 
by means of a light cell passing over the line on the 
drawing and transmitting the change in direction to 
the cutter head. This is a new development in the 
automatic milling and finishing of propeller blades 
for aeroplanes and ship use, in which good progress 
is now being made and important advances are 
expected at an early date. 


Karu WETZEL. 


Another large boring and milling machine which 
was exhibited by Karl Wetzel, of Gera, is shown in 
Fig. 7. It is @ 180mm. diameter spindle machine 
designed for accurate boring, milling, or screw cutting, 
and a wide range of feeds with rapid traverse is pro- 
vided. There are scales and verniers for the axial 
transverse and vertical adjustments, and, if desired, 
an arrangement can be supplied employing dial 
gauges and measuring blocks making readings of 
+0-01mm. possible. A special feature of the 
design is the ribbing of the column and bed, and the 
slides are wide with a narrow guide of right-angle 
section. The guide offers separate and independent 
planes for surface and for alignment, each of which 
is made to accurate limits. All controls are worked 
from the operator’s position on the spindle carriage, 
which is facilitated by means of a ladder and platform 
as shown. 


WALDRICH. 


The firm of H. A. Waldrich G.m.b.H., of Siegen, 
Westphalia, again exhibited a high-duty large planer 
electrically driven on the Ward-Leonard principle, 
which was demonstrated planing large steel ingots 
with a special tool removing about 120 square milli- 
metres at each cut. In its design the planer follows 
closely that exhibited at last year’s Fair. It has a 
table width of 3000 mm. with a planing length of 
6000 mm., a planing height of 2200mm., and a 
planing breadth of 3500mm. The table speed can 
be regulated from 4-5m, to 22-5m. per minute, 
while the corresponding return speeds vary from 
11-3m. to 27m. per minute. The machine weighs 
about 125,000 kilos., and the cutting force at the 
table is stated to be about 40,000 kilos. All motors 
are push-button controlled. 


J. JUNG. 


In Fig. 8 we illustrate a fully automatic internal 
grinding machine, which was shown in operation on 
the stand of J. Jung, of Berlin. It is designed to 
operate automatically without any measuring instru- 
ments or electrical measuring devices, and to grind 
to nearly finished size in a roughing cut, followed by a 
wheel truing, and then a final finishing cut. When the 
exact size of bore has(been reached, the machine 
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automatically stops, and a new work piece is put 
into the chuck. There are separate motor drives for 
the driving spindle, the grinding spindle, and the oil 
pump. The grinding spindle movement is of patented 
design, with a patented adjusting device. The table 
traverse is effected hydraulically, and the oil control 
gear is housed in the upper part of the machine, while 
the pump is placed in the base, and is easily accessible 
for inspection. Separate adjustments for the roughing 
and finishing cuts and the table movement are pro- 
vided. The machine is designed to deal with bores 
from 5 mm, to 40mm., and the largest opening through 
the protected cap is 170 mm., and with this cap 
removed 310 mm. The work spindle has four speeds 

















FiG. 8—-INTERNAL GRINDING MACHINE—JUNG 


and the smallest table movement is 5 mm., while the 
maximum grinding length is 70 mm. with a maximum 


able; would you credit no head to a pump supplying a 
fire-extinguishing jet?” In another instance (of a 
published test) velocity head was credited twice, the 
head being measured after conversion of part of the 
kinetic energy into pressure and an allowance for velocity 
head added. But the B.S.1. formule should entirely over- 
come ambiguity on this score also. The placing of 
delivery gauge pipes on the outsides of bends (and of 
suction on the insides), and the “‘ pitot-ing ”’ of connections, 
come partly under the same category. In the case of 
low-lift pumps, the presence of air in the connections 
and in the Bourdon tube itself (if oil calibrated) are 
frequent sources of confusion. 

A third very frequent source of error in computing the 
efficiency of a centrifugal pump is a wrong assessment 
| of thet of the driving agent. For instance, where the 
drive is electric, the usual procedure is to measure the 
overall efficiency (‘‘ wire-to-water’’) and then, assuming 
the motor efficiency, to calculate that of the pump. Thus 
any extraneous losses, such as those in cables, control gear, 
&c. (amounting to 1-1 h.p. in a recent 162 p.h.p. test), are 
debited to the pump. Moreover, the motor efficiency itself 
is often computed, not by brake test, but by “ separation 
of losses ’’—-doubtless useful as a universally recognised 
standard in the electrical industry, but not invariably 
consistent with actual truth. For instance, in B.S.S. 
269—1927 (Clause 40) occur the words: ‘‘ They ”’ (7.¢., the 
stray load losses under loaded conditions) “shall be 
deemed to be equal to the values which would be obtained 
on a short-circuit test,” and probably such may be the 
case; if not, however, the centrifugal pump, not the 
driving motor, may have to carry the blame. And similar 
difficulties arise with other driving agents. An accurate 
dynamometer, when available, will, of course, eliminate 
this source of error. 

Passing now to the discrepancies in the actual measure- 
ment of head and quantity, these are so various as hardly 
to be dealt with in a letter such as this. As a maker of 
reciprocating pumps, which have in general an upward 
limit of delivery. the writer has had many opportunities 
of observing inaccuracies—divergencies would be an apter 
term—in rate of flow instruments such as are necessarily 
relied on for the tests of non-positive pumps. In almost 
the last test on which he was engaged the “slip” of a 
bore-hole bucket pump, so measured, worked out at a 
substantial negative amount, and that in spite of a careful 
adjustment of zero point, &c. The water was clean, nor 
was there any reason to suspect spin or other disturbing 
factor within the measuring instrument. 








table speed of 14 m. per minute. The total output 
of the driving motors is about 3-9 b.h.p. We under- 
stand that a machine of larger size and output, | 
embodying similar principles of operation, has been | 
constructed, and is now under test in the maker’s 
works with a view to early production. 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
CENTRIFUGAL PUMP EFFICIENCIES. 

Sir, —The writer was much interested in the leading 
article on the above subject in your issue of the 6th inst., 
and is very glad that you have drawn attention to the 
desirability of finding, for centrifugal pump tests, an 
absolute standard, or, at any rate, a universally recognised 
approximation thereto. But, ih view of the lack of 
uniformity still prevalent in this country, he cannot help 
deprecating the inference to be drawn from your article 
that foreign firms are specially to be criticised. Let us 
first set our own house in order that we may be prepared 
with a yardstick of irreproachable accuracy with which 
to check the measurements of others. 

As a maker both of centrifugal and of reciprocating 
pumps, the writer is very specially interested in the 
attainment of precision in the measurement of their 
duties ; as a member of the British Standards Committee, 
who has spent many hours working to this end, he is 
only too well aware of the difficulties involved. Some 
observations may, however, be made without fear of 
contradiction. 

Discrepancies in efficiency are of two kinds—those 
that result from different interpretations of measurements 
taken, and those which are caused by errors in the measure- 
ments themselves. 

The first type of discrepancy results largely from 
differences of opinion as to how much of a system is 
comprised within the pump itself. For instance, in 
the case of a centrifugal bore-hole pump, hydraulic losses 
may be incurred during passage through a foot valve 
and up the rising main; mechanical losses may be caused 
by the rotational friction of the immersed vertical spindle, 
and a further loss may result from the expenditure of 
pressure water for sealing purposes. Thus, the efficiency 
of the plant as installed (and as always understood 
in the case of a bucket pump) may be materially different 
from that of the bare centrifugal pump on the test bed. 
Such variations are, however, mainly eliminated by the 
B.S.I. Pump Test Code and its projected addenda. 

Again, the proper assessment of velocity head seems 
often to cause confusion, though why one form of energy 
should be of less account than another it is hard to see. 
Only recently the writer was actually asked by a com- 
petitor whether it was his practice to take into account 
velocity heads; he (the competitor) never did so! The 
writer’s reply, of course, was: ‘‘ Certainly, when applic- 








| almost knave-proof. In this case a suitable instrument 


_arrangement be disclosed and recorded in connection with 





In selecting a method of measurement of rate of flow it 
is obviously of advantage to choose one—such as the 1G 
nozzle—in which the nozzle coefficient is very close to 
unity. On the other hand, the weir or, for smaller flows, 
the notch has the advantage of being entirely visible and 


must, of course, be used to ensure accurate zero setting 
and one of the formulz given in the B.S.I. Code adopted. 
Weirs have further the merit of being easily standardised 
and of being entirely independent of any maker’s 
idiosyncrasy. 

Should any other type of instrument be used, it is of the 
utmost importance that full details of its construction and 


each test. 

One further point should be mentioned—that of 
tolerances. It is clear that the efficiency, which is based on 
rate of flow, head and power input, must be affected by 
any errors incurred in the measurement of these factors. 
Now it is unlikely that in any one set of observations each 
would err to the maximum extent and all in the same 
direction, so that to claim a tolerance in efficiency equal 
to the sum of the tolerances on the factors would be 
unreasonable. The matter has not, in the writer’s opinion, 
been sufficiently covered in the B.S.I. Test Code; he 
suggests, as a basis for discussion, a percentage tolerance 
equal to the square root of the sum of the squares of the 
percentage tolerances proper to the component factors. 

This letter is far longer than the writer intended ; the 
importance and complexity of the subject must be his 
excuse. Hues R. Lupton. 

Leeds, March 16th. 








A Visit to a Water Turbine Works. 


Ar the invitation of Boving and Co., Ltd., we recently 
joined a party of engineers in a visit to the Chesterfield 
works of Markham and Co., Ltd., where a number of 
hydraulic power units are under construction. The party 
was given the opportunity to inspect one of two 
30,000 b.h.p. vertical-shaft Francis reaction-type water 
turbines which is well advanced in construction. This 
upit, which is intended for the Arapuni power station 
extension in New Zealand, will be directly coupled to a 
three-phase, 50-cycle generator, with. direct-coupled 
exciters. It is designed for a gross head of 175ft. with a 
net head of 167ft. and a speed of 214 r.p.m., the guaranteed 
efficiency at 30,000 b.h.p. being 87-5 per cent. The 
pressure relief valve provided for this unit is the largest 
that the firm has yet made, and is believed to be the second 
largest in the world. It has an inlet diameter of 6ft. lin. 
and an outlet diameter of 8ft. 3in., and when fully opened 
discharges 83 per cent. of the water capacity of the turbine 
at fullload. The main valve for this unit is of the butterfly 
type, and is 11ft. inside diameter. It is similar to the one 
constructed for use in the Tummel development scheme, 
and described in Tort Encaineer of April 7th, 1933. The 
visitors were particularly impressed by the fine workman- 
ship which has gone into the making of the spiral casing 
for this turbine. The casing, which is being shop 
assembled, has an inlet diameter of 11ft. and is made up 





being single riveted and the longitudinal joints double 
and treble riveted. The cast steel stay ring has twelve 
vanes, and inside there are twenty-four guide vanes of 
cast steel with rubber tightening rings, bearings, levers, 
and breaking links for connection to the cast steel regulat- 
ing ring which move on rollers. The runner for this 
turbine is of stainless steel and weighs 12 tons. 

One unit of three being made for the Tarraleah power 
station in Tasmania was practically completed. These 
units are of the horizontal-shaft impulse or Pelton type, 
and will be coupled direct to 50-cycle, three-phase 
generators. Each turbine is designed for a maximum 
output of 21,000 b.h.p. and a speed of 428 r.p.m., and has 
two stainless steel runners with two jets to each runner. 
The guaranteed efficiency of each unit at full power is 
87-5 per cent. A number of parts for these turbines, 
including the inlet valves and turbine casings, are being 
made in Australia. A similar but smaller unit to those 
for Tarraleah is being made for Dolgarrog power station, 
North Wales, and will have a maximum output of 
11,400 b.h.p. 

Two double-runner, horizontal-shaft Francis-type tur- 
bines are being made for the No. 2 power-house of the 
Burrinjuck hydro-electric development project in New 
South Wales, where the net head varies between 100ft. 
and 200ft. The units are being made for a maximum 
output of 7250 b.h.p. at a minimum head of 150ft., the 
guaranteed efficiency at 180ft. being 87-8 per cent. For 
these turbines a number of parts are being made in 
Australia, and the stainless steel runners and governors 
are being made in Sweden. 

The various units inspected by the party illustrated the 
high standard of workmanship which is called for in the 
manufacture of Boving turbines, and it was evident that 
Markham and Co., Ltd., spare no effort in attaining that 
standard. The visit was broken by a short inspection 
of the Staveley spun pipe works, which were described 
in THe ENGINEER of September 25th, 1931. 








THE INSTITUTE OF TRANSPORT. 

Tue Institute of Transport will hold a Congress in 
Birmingham from Wednesday, May 20th, to Saturday, 
May 23rd, 1936. The following provisional programme has 
been arranged, and any further particulars desired may be 
obtained from the Secretary of the Institute, Mr. A. Winter 
Gray, 15, Savoy-place, W.C.2. The delegates will assemble 
on Wednesday in the Council House, Birmingham, where 
the President will open the Congress at 3 p.m., after which 
the Right Worshipful the Lord Mayor of Birmingham will 
extend a civic welcome. At 3.15 p.m. Mr. A. C. Baker 
will read a paper on “‘ Municipal Passenger Transport.” 
In the evening the Lord Mayor of Birmingham will hold 
a reception in the Council House at 8 p.m. 

The delegates will meet in the Council House on Thurs- 
day at 10 a.m., when the following paper willbe read: 
“The Function of the Trader in an Efficient System of 
Transport,” by Mr. H. W. Payne. Afternoon visits have 
been arranged as follows :—(i) The locomotive works of 
the London, Midland and Scottish Railway Company at 
Crewe ; (ii) the works of Morris Commercial Cars, Ltd.; 
(iii) the Grand Union Canal, including the Knowle Locks 
(this inspection will be made by boat). In the evening the 
President, Sir Cyril W. Hurcomb, will hold a reception at 
8 p.m., at the Botanical Gardens, Edgbaston. 

Friday morning’s meeting at 10 a.m. in the Council 
House will be devoted to a paper by Mr. E. 8. Herbert on 
“* Second Thoughts on the Road Traffic Acts.” 

Afternoon visits have been arranged to (i) the Great 
Western Railway Goods Stations at Wolverhampton : 
(ii) the Tyburn-road Depot of the Birmingham Corporation 
Tramway and Omnibus Department; (iii) the Witton 
Works of the General Electric Company, Ltd. The evening 
function on Friday will be the dinner of the Birmingham 
and District Section at the Queen’s Hotel, at 7 for 7.30 p.m. 
On Saturday there will be a motor coach excursion to 
Lilleshall Hall. 

The Congress headquarters and rendezvous will be at the 
Queen’s Hotel, Birmingham. 








LE.E. SUMMER MEETING IN SCOTLAND. 


THE summer meeting of the institution of Electrical 
Engineers will take place in Glasgow and the West of 
Scotland from June 15th-te 20th, 1936. The programme, 
as provisionally arranged by the Committee of the Scottish 
Local Centre, is as follows :— 

Monday, June 15th.— Reception and dance at the Central 
Station Hotel, Glasgow. 

Tuesday, June 16th.—Visit to the Galloway power 
scheme. Leave Glasgow by train in the morning for 
Dalmellington ; proceed from Dalmellington by motor 
coach to Tongland, &c., to inspect the power scheme. 
Wednesday, June 17th.—Visit to Babcock and Wilcox’ 
Works at Renfrew by the special steamer t.s.s. ““ Queen 
Mary II.” After inspecting the works, there will be an 
extended cruise on the Firth of Clyde. 

Thursday, June 18th—In the morning alternative 
visits will be arranged, invitations having been received 
from the following firms :—(a) Harland Engineering 
Company’s works at Alloa; (b) visit to Scotstoun ship- 
yard of Yarrow and Co., Ltd.; (e) visit Mavor and Coul- 
son’s works at East Kilbride ; (d) visit to Lewis’ new stores 
in Glasgow to inspect the electrical appliances and equip- 
ment; (e) visit to the Clyde Valley Electrical Power 
Company’s Clyde’s Mill power station.. In the afternoon, 
the whole party, excepting those taking part in morning 
visit (a), will leave Glasgow by motor coach at about 
2.30 p.m. for Oban, proceeding vié Loch Lomond, Loch 
Awe, and the Pass of Brander. 

Friday, June 19th.—After breakfast the party will 
leave Oban by a special train for Ballachulish, and from 
there proceed by motor coach vid Kinlochleven, Loch 
Linnhe, and Fort William to Loch Laggan, where the new 
dams will be inspected. The excursion will be continued 
by motor coach vid the Pass of Glencoe to Callander. 
Dine and sleep at Callander. 

Saturday, June 20th.—The meeting will break up after 
breakfast at Callander. 








of steel plates for riveting on the site. The plate thick- 
ness varies from }fin. to }in., the circumferential joints 





A circular giving full details of the arrangements and 
the cost per head will be issued to members shortly. 
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Electrical Equipment for Paper 
Mill Process Work. 


New plant for process work in the extension to the 
Kemsley paper mill of Edward Lloyd, Ltd., Sittingbourne, 
Kent, is driven by seven 2,500 h.p. slip-ring motors, 
with phase advancers, both built by the General Electric 
Company, Ltd., which was also responsible for the switch- 
gear. The motors, which are wound for 6600 volts, and 
run at a speed of 250 r.p.m., were illustrated on page 2§ 
of our issue of January 3rd, their main feature being that 
their shunt phase advancers make them capable of draw- 
ing a leading current to improve the power factor of the 
entire installation. As the power factor correction is 
independent of the load on these motors, a wattless. current 








in the correct sequence, the control equipment is fully 
interlocked. 

The work was carried out in accordance with the speci- 
fication of Mr. E. E. Fuller, the chief electrical engineer 
to Edward Lloyd, Ltd. 








A Duplex Horizontal Boring 
Machine. 


Tue photograph which we reproduce below illustrates 
@ new example of that type of machine for which the 
makers, Kitchen and Wade, of Halifax, are known. The 
peculiarity lies in the fact that the working heads are 
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MAIN TRUCK CUBICLE SWITCHBOARD 


can be supplied by the phase advancers even when the 
motors are running on light load. By means of a rheostat, 
the power factor can be varied. 

The G.E.C. switchgear for controlling the plant includes 
a 14-panel truck cubicle switchboard, in which the stator 
oil circuit breakers are mounted, seven liquid starters, 
and remote control cubicles. For each phase advancer 
there is an automatic star-delta starter, and change-over 
switch which disconnects the liquid starter after the main 
motor has run up to its full speed, and connects the phase 
advancer in circuit. 

The gear is on two floors, the main truck cubicle switch- 
board liquid starters, change-over switch, and star-delta 
starters for the phase advancers being on the top floor, 
and the control equipment on the ground floor arranged 
close to the motors. The latter consists of the remote 
eontrol cubicle for each motor, and the operating handles 
coupled through bevel gears and operating rods to the 
liquid starters and the change-over switches on the floor 
above. 

The main truck cubicle switchboard shown in the 
accompanying illustration is believed to be the largest 
switchboard of its kind. Of the fourteen panels, four are 
incoming feeder panels, three 3000-kVA transformer 
panels, whilst the remainder control the supply to the 
2500 h.p. motors. 

All the circuit breakers are motor operated. They are 
designed to carry 600 amperes at 6600 volts, and each has 
a rupturing capacity of 500,000 kKVA. The motors for 
closing the breakers are operated from a 430-volt three- 
phase supply. A master switch for closing the circuit 
breaker, an ammeter, voltmeter, overload, and reverse 
current relays, and red, green and white indication lamps 
are mounted on each feeder panel. The transformer panels 
are similarly equipped, but the relays provide protection 
against overload and earth leakage and a watt-hour meter 
is included. The panels controlling the main motors 
differ from those described in that the relays are mounted 
on the remote electrical control cubicles, instead of on the 
main switchboard panels. 

The high rupturing capacity of the breakers involved 
certain modifications to the G.E.C. standard design. The 
most important modifications are :—(1) Earthed metal 
barriers between each phase; (2) the potential trans- 
formers can be withdrawn independently of the truck 
whilst it is on load, and separate automatic shutters are 
provided to cover the transformer plugs; (3) ring type 
current transformers are mounted on the main porcelain 
plug insulators; (4) each circuit breaker has a gas vent 
with a non-return flap valve, and is coupled to a main 
trunking which passes outside the building; and (5) all 
horizontal plates are treated with granulated cork to 
prevent condensation taking place inside the cubicle. 

Constructed of steel plate the remote electrical control 
cubicles for the motors and phase advancers carry in each 
case a master switch for closing the stator circuit breaker, 
“start” and “stop” push buttons, the regulating 
rheostat for the phase advancer, “ no volt ” and overload 
relays, and all the necessary instruments. Emergency 
push buttons for stopping the machine are provided at 
convenient points. 

In the event of a motor shutting down in consequence 
of an overload or fault on the system, alarm bells give 
an audible warning, and white indicating lamps on the 
appropriate remote control panel and main switch- 
board automatically light. When a motor shuts down, its 
phase advancer is automatically stopped, so that the rotor 
of the motor cannot form a short circuit across the phase 
advancer terminals. To ensure that the plant is started 





duplicated, so that symmetrical operations can be carried 
on simultaneously. In this case it is horizontal drilling 
and the machine has been made for one of the home 
railways. 

As will be seen from the illustration, there are two 
opposed headstocks, each with its own driving motor, 
mounted on a long box bed. - Between them there is a table 
for the work-piece. This table can be raised or lowered, 
and has a cross traverse. The headstocks can be slid 
along the bed to give from 2ft. to 6ft. between the spindle 
noses, and each is driven by a 7} h.p. motor. This is 
sufficient for drilling holes up to 2}in. in diameter in hard 
steel. The spindles are ljin. diameter at the least part 
and are bored No. 5 Morse taper. The length of drilling 
feed, by hand or power, is l5in. There are six changes of 





vibrations per minute and results in high capacity and 
low power consumption per unit of screening surface. The 
electro-magnetic mechanism, which imparts the intense 
vibrations to the screening surface, can be worked from 
electric mains of any voltage, and is made in two types, 
one for A.C. and the other for D.C. 

The screen employs a flat wire mesh mounted ‘in a 


‘“ live” light steel frame, which is set at a slope varying 


from 25 deg. to 35 deg., according to the nature of the 
material to be screened, the frame being supported on a 
fixed cast iron frame underneath. Intense and rapid 
vibrations are imparted to the screening surface by the 
electro-magnetic mechanism, the general direction of the 
impulses being forward and upward. The fixed frame has 
hanger irons with vibration absorbers and turnbuckles, 
so that it can be suspended from any overhead structure 
and adjusted for any screening angle. Material is 
admitted at the top of the screen and travels down its 
surface under the action of the impulses. The rapid 
forward and upward motion of the mesh gives an efficient 
screening action and has the effect of spreading the material 

















“SHERWEN’' MAGNETIC SCREEN 


evenly over the whole surface and of stratifying it, so that 
the oversize material is thrown into the top layers, thus 
giving the undersize material every opportunity of drop- 
ping through the openings in the meshes. 

In the A.C. screen illustrated, the vibrating mechanism 
is attached to the top of the cast iron fixed frame and 
consists of a number of coils with stationary cores con- 
nected in series with a Westinghouse half-wave metal 
rectifier. An armature bar mounted on springs holds a 
laminated armature just clear of each stationary core. 
On switching on the current the armatures and bar are 
drawn forward against spring pressure during the first 
half of the A.C. cycle, whilst during the second half the 
rectifier prevents the current from passing and enables 
the springs to accomplish the return stroke. At its lower 
end the live screen frame is held by a flat steel spring. 
while the upper end is supported on heavy spiral springs. 
Connecting-rods link the top of the live screen frame to 
the armature bar of the vibrating mechanism. During 
the first half of the A.C. cycle the forward travel of the 














DUPLEX HORIZONTAL 


speed for the drilling spindles, ranging from 128 to 360 
r.p.m., and three rates of feed from 80 to 120 cuts per inch. 
Trip motion with automatic return is provided for both 
the spindles. The net weight of the machine is 4} tons. 








Electro-magnetic Vibrating Screens 


CONSIDERABLE attention has been paid within recent 
times to screening problems in connection with ground pro- 
ducts, such as metalliferous ores, coal, cement, fertilisers, 
road stone, gravel, &c., and their classification into a 
range of sizes. The ‘‘ Sherwen ”’ electro-magnetic screen, 
manufactured at the Fraser and Chalmers Engineering 
Works of the G.E.C., Erith, Kent, gives 2000 or 3000 





BORING MACHINE 


armature bar causes a corresponding movement of the 
connecting-rods and of the upper end of the live screen 
frame, thereby compressing the spiral springs, which, 
during the second half of the cycle, return the screen 
back into position ready for the next forward movement. 
A 50-cycle A.C. supply will produce intensive vibrations 
at the rate of 3000 cycles per minute, the motion of the 
meshes being upwards and forwards. The intensity of 
the vibrations can be varied by a rheostat which controls 
the current to the solenoids, and the greater the current 
the longer the stroke. 








A RETURN issued by the Ministry of Transport shows 
that the number of new motor vehicles registered during 
January was 39,688, compared with 37,160 in January, 
1935. 
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Metallic Wear.* 


By H. W. BROWNSDON,t+ M.Se., Ph.D. 


Wear is caused by friction, and problems associated 
with wear are frequently approached indirectly through 
measurement of friction, instead of directly by measure- 
mean of wear. However closely wear and friction may be 
associated, direct experimental methods for determining 
wear are not without interest, and this contribution to the 
general discussion on “ Metallic Wear” is based on 
observations made during such experiments. 

The conditions necessary for the measurement of wear 
between two metals are simple in principle, and can be 
brought about by causing the periphery of a moving wheel 
of one metal to come in frictional contact with a flat 
sample of another metal under known conditions of dimen- 
sions and speed of wheel, load, lubrication, temperature, 











ANN 

















‘Aa 
re 


























we Engwece”’ 


FiGs.-1 AND 2 


and time. If these conditions can be fulfilled, the dimen- 
sion of the impression made on the flat sample may be 
taken as a measure of wear, much in the same way as the 
dimension of the impression of a ball or pyramid is taken 
as a measure of hardness. 

There is nothing new in such an idea and much experi- 
mental work has been done on similar lines, but the experi- 
mental conditions have generally been somewhat cumber 
some, complicated, and unsuitable for obtaining quick 
results, which are of prime importance if the effects of a 
large number of variables are to be reviewed adequately 
in a reasonable time. 

The conditions of simplicity of apparatus, coupled with 
accuracy of measurement and the obtaining of quick 
results, are met by a machine designed on lines sketched 
in Figs. 1 and 2, Rapid working and accuracy of measure- 
ment are considerably facilitated by giving the periphery 
of the wheel a suitable radius, for if this be flat, the 
stationary sample must also be perfectly flat and adjusted 
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Fic. 3—-Hffect of Metal and Lubricant on Wear. 


parallel to the flat face of the wheel, otherwise a rectangular 
and easily measurable impression is not produced. Further, 
the measurement of the relatively long major axis of an 
oval impression made by a radiused wheel provides a 
much more open scale for detecting small differences 
than does the measurement of the much shorter length of 
a rectangular impression made by a flat-faced wheel under 
similar conditions of testing. 

In most of the experimental work to be referred to, the 
wheel was of hardenéd steel (D.P. hardness 775), about 
lin. in-diameter, 0-10in. thick, the radius on the periphery 
being 0-05in. The samples of metal tested were small 
flat plates about }in. thick, 2in. to 3in. long, and jin. to 
fin. wide, these being fixed during testing by clamping 
to the face of the movable table through which the load 
is applied. The surface finish on both wheel and sample 
was that given by ‘ 00” emery paper, the wheel being 
polished after each test. All the tests were carried out 
under conditions of flooded lubrication and at room tem- 
perature, generally at about 68 deg. Fah. 





* Institute of Metals, March 10th, 1936. 


A few preliminary experiments soon indicated that 
differences in the wear of different metals using the same 
lubricant or of the same metal using different lubricants 
were clearly shown by the dimensions of the impressions. 
It was then decided to carry out more systematic tests 
bearing on some of the major factors associated with wear, 
and, while some of the results obtained confirm facts 
already known, others break new ground, and it is hoped 
that this experimental method for investigating wear and 
lubrication problems will help the metallurgist, chemist, 
physicist, and engineer in the study of their particular 
branches of the subject. 

The author's interest in this subject arose from a desire 




















the problems involved. 


and prevention of die-fouling were obtained. The adhesion 
of the non-ferrous metal being drawn to the working sur- 
face of the steel die is akin to siezing in a bearing, and 
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Fic. 5—LZffect of Alloy Constitution on Wear. 


of the non-ferrous metal and that of the steel of the die, | 
as well as surface smoothness of the die, all play some part | 
in the phenomenon. 

On testing a series of copper alloys, making the nature | 
of the alloy the only variable, it was evident that different | 
alloys differed considerably in the degree to which fouling 
of the steel wheel occurred, and that wear, as measured | 
by the length of the impression, increased with fouling | 
of the wheel. Some of the results obtained are shown in 
Fig. 5. Using a light mineral oil, Grade 40,f as lubricant, 

















Fic. 6—Wear of White Metals. 


fouling was visible in the case of copper, tin-bronze, and 
cupro-nickel. | 
The effect of wheel fouling on wear was further proved | 
by cleaning the wheel with fine emery paper during a test | 
on 70 : 30 brass, which reduced the wear very considerably. | 
Another delicate method for detecting fouling of the | 
wheel is to run a series of, say, three 15-minute tests | 
without cleaning the wheel after each test. If the wheel 
is fouling then, it will be found that the length of the 
impression increases with each test, whereas if no fouling 
is taking place the length of the impression is practically 
constant for each individual test. 

As in drawing operations, a soap solution is frequently 





} Where a grade oil is referred to in this and other graphs, the 
associated number refers to the Redwood viscosity at 200 deg. 





} Research manager, I.C.I. Metals, Ltd., Witton, Birmingham. 
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By the aid of the machine referred | 
to, much useful information of direct bearing on the causes | 


the effect of load, speed, lubrication, temperature, nature | 





| used to serve both as a lubricant and coolant, a comparison 
| was made between the wear obtained with Grade 40 oil 
|}and with a soap solution, some interesting results, also 
| shown in Fig. 3, being obtained. Whilst copper, alumi- 

nium-bronze, and cupro-nickél gave much less wear with 
| the mineral oil than with the soap solution, the brasses 


| and nickel silver showed more wear. Two main points of 
| interest emerge from a consideration of these results :— 
|(1) That the value of a lubricant as a preventative of 
| wear may not be completely determined apart from the 
| metals or alloys with which it is used; and (2) that in a 
| series of alloys, such as the brasses, wear may be influenced 
| by composition. The latter point is shown more clearly 
| for the brasses in Fig. 6, and further substantiated by 
| similar tests on a series of tin-bronzes. In the case of 
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Fic. 7—-Effect of Metal Hardness on Wear. 


indicate that the addition of lead to a tin-bronze does not 
improve its resistance to wear, but rather the reverse. 
| This effect of the content of tin and lead on the wear of 
| the tin-bronzes was confirmed at loads of 20 lIb., 5 Ib., 
and 1 tb., also shown in Fig. 4. Incidentally, the close 
| reproducibility of results shown by duplicate tests made 
| on the series of tin-bronzes with the 20 lb. load and the 
| parallel results given with the lower loads, serve to illus- 
trade the delicate nature of this test as a means for differ- 
entiating between the behaviour of different alloys. 

The advantages of bearing metals having a complex, 
as against a homogeneous structure, have frequently been 


| put forward, but, in view of the results shown in Fig. 5, 
| for a brass and a tin-bronze, there appears no justification 
| for such a claim so far as resistance to wear is concerned. 


The differences in wear shown by different white metals 
are not so marked as is the case with copper alloys, as 


| will be seen from Fig. 6, which shows results for three 
| white metals. 


Before Jeaving the consideration of the behaviour of 
different alloys, the effect of their hardness on wear was 


| investigated, and, as will be seen in Fig, 7, hardness is 


without effect, the data being obtained from tests on soft 
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2 _ eae om ts hgh FS Wh ET SRST Apart from the results given in Fig. 3 for a soap solu- 
s | | | tion, the lubricant used in the foregoing experiments was 
| | a thin straight mineral oil (Grade 40), and it was to be 
) | anticipated that heavier oils would reduce wear. Results 
By horn pete 9 Sot ea of tests made on this machine using straight mineral oils 
“THe Enoincen”” Swain Se of different viscosity are given in Fig. 8, showing that 


increase in viscosity leads to reduced wear. The excellent 
lubricating properties of castor oil are shown in the same 


| figure, the wear being somewhat less than with the mineral 


oil of highest viscosity. 

The value of certain additions to mineral oils to improve 
their lubricating properties and so to reduce wear is clearly 
demonstrated by tests on oils of two different viscosities 
before and after small additions of other substances, some 
of the results obtained being given in Fig. 9. This experi- 
mental comparison of lubricants is facilitated by the choice 
of a bad wearing metal, such as brass, on which to make 
the tests, for this shows differences which would be less 
evident if a good wearing metal such as a tin-bronze were 
used. In the same way, differences in the wear behaviour 
of different metals become more apparent when using a 
relatively poor lubricant. 

The effect of speed of rotation of the wheel, which can 
easily be interpreted into feet of travel per minute, is 
indicated in Fig. 10, from which it would appear that 
whilst for any given time the higher the speed the greater 
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is the wear, for any given number of revolutions or feet 
of travel the higher the speed the less is the wear. 

It is recognised that the phenomenon of metallic wear 
is due to some degree of breakdown or lack of continuity 
in the film of lubricant, the‘more complete the breakdown 
the greater being the wear. This discontinuity in the film 
of lubricant can be shown by measuring the change in 
electrical resistance of the oil film during a test on this 
machine. With a metal such as brass and using castor 
oil as lubricant, under conditions which do not give rise 
to fouling of the wheel, curves are obtained by plotting 
galvanometer readings against time. as shown in Fig. 11. 
When at rest, metallic contact exists between the wheel 
































useful in comparing the wear behaviour of ferrous metals 
as is the case with non-ferrous metals. 

When the surface of the wheel becomes fouled with the 
metal being tested, conditions similar to that of a rough 
wheel arise and heavy wear naturally results. 

For the sake of simplicity, the major axis of the oval 
impression has been made the basis for the comparative 
wear measurements. The area of the impression and the 
load per unit area are of more fundamental importance, 
and the calculated relationships between length of impres- 


<0AD PER UNIT AREA OF IMPRESSION, 3-1 KG fmm 





























: “ ss ° T T 
and metal; when the wheel is revolved, a film of oil is / | | ° 
| J 
) x eo | | 
* ; | 2 A ryt 1] LOAD 10 Ib. | 2 
| T T | | S | LUBRICANT GRADE 40 
1 | , six /i\ SPEED S00 RPM. 
> , a | 2 @| x METAL 70:30 BRASS 
eS | 1 Ee ' « ral | } @ POSITIONS AT WHICH 
4 . ear ————+— % STEARICACID LOAD 2018. —~ e 2}-— tt WHEEL WAS CLEANED 
EW \ RY | + OLEIC ACID SPEED 500 RPM “ xx FREE FROM FOULING 
BE fi Ny | “NN |) @ ALSTEARATE TIME ISmiNuTES = i VOLTAGE 0-0086 
= ee ‘\! 7 @ SM OLEATE ; METAL 70°30BRASY = | 1 
$s} a j$—_ 2 RAPE OIL od ae AEE eal oe -| 
© ce Ag | = } | 
g Se i = i | | | 
g \ ie _*s j | 
= * } ~¢ ee | | 
S hes | oo i | 
ws N ies nN | | L |._stoppeo|starteo | 
$2 \ T _s i | 
> \ | | I > | j ° 20 a0 60 100 120 
3 u | L ue “The Examecn” OQURATION OF TEST, MINUTES ian 
bs Pacers sper i Cs ae 
Vig ' Fic. 12—Effect of Wheel Fouling on Electrical Resistance 
| * * 
| | | | of the Oil Film. 
{ 
eo ae . . 
rer L sion, area, volume, and load per unit area are given in 
2 3 3 5 © . . : . . 
“Tue Enameen® PERCENTAGE OF A0D/TION <e Fig. 14. The strictly mathematical relationship between 


Fic. 9—Effect of Additions to Mineral Oils on Wear. 


formed between the two surfaces and the resistance 
increases, the rate of increase being dependent on the 
load, bemg quicker for low loads than for higher loads, 
until a point of complete insulation is reached, indicating 
the presence of a continuous film of lubricant. It is 
interesting to note that the loads per unit area of the 
impressions at which insulation occurs are approximately 
the same for the 10 Ib. and 20 Ib. loads. 

When the wheel and sample were joined as a thermo- 
couple, the curve shown at the bottom of Fig. 11 was 
obtained, indicating that as the load per unit area of 
impression diminished the oil film became more con- 
























length and width of impression is not always obtained in 
practice ; both length and width may be readily measured, 
however, and their product taken as an approximate 
value of the area. The fact that the load per unit area of 
impression diminishes as the area increases, permits 
observations being made over a very wide range of 
pressures. 

In addition to the dimension of the impressions, a close 
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the causes giving rise to some of the observations made, 
but it may be anticipated that the finding of satisfactory 
explanations will be facilitated by extended experimental 
work in the directions indicated in this paper. 

It might be advisable to conclude with a note of warning 
against drawing wide and general conclusions from some 
of the observations recorded in this paper, for these are 
based on specified materials and conditions of experi- 
ment, and should not be taken for granted as applying 
to other materials and conditions. Wear is the resultant 
effect of so many variables that unless these be very closely 
defined, conclusions drawn from experimental work may 
easily be misleading. 











INSTITUTION OF NAVAL ARCHITECTS. 


THE annual meetings of the Institution of Naval 
| Architects will be held in the Lecture Hall of the Royal 
Society of Arts, John-street, Adelphi, W.C.2, on Wednes- 
| day, Thursday, and Friday, April Ist, 2nd, and 3rd. The 
Council of the Institution will meet in the Library of the 
Institution on Tuesday, March 3lst, at three o’clock, and 
again on Friday, April 3rd, at ten o’clock. The annual 
dinner of the Institution will be held on Wednesday, 
| April Ist, at 7.30 p.m., in the Grand Hall of the Connaught 
| Rooms. 

On Wednesday, April Ist, there will be a meeting in the 
morning at 10.30 o’clock, at which, after the transaction 
of the usual business, the President, the Right Hon. Lord 
Stonehaven, will deliver his address. The following papers 
will then be read and discussed :—‘‘ Modern Trends in 
Warship Design,” by Rear-Admiral H. G. Thursfield 
(Ret.); ‘‘ The Strength of Ships’ Structures under Com- 
pressive Stresses,’ by Mr. E. H. Mitchell. 

On Thursday morning, April 2nd, the meetings will be 
resumed at 10.30 o’clock, when the following papers will 
be taken :—‘‘ Review of Present Position of Marine Steam 
Boilers,” by Engineer Rear-Admiral W. M. Whayman 
(Ret.); “Naval Water-tube Boilers,’’ by Engineer- 
Captain S. R. Dight, R.N. 

At the afternoon session at 2.30 the following papers will 
be considered :—*‘ Historical Note on the Derivation of 
Froude’s Skin Friction Constants,” by Mr. M. P. Payne, 
R.C.N.C.; ‘‘ Self-propelled Experiments in Smooth and 
Rough Water made with Models of High-speed Ships,” 
by Mr. J. L. Kent and Mr. R. 8S. Cutland; ‘“ On the 
Effects of Changes in *‘ Degree of Wetting’ and ‘ Degree 





tinuous, and the temperature due to friction gradually 3 of Turbulence ’ on Skin Frictional Resistance and Wake of 
Models,” by Mr. J. H. Lamble. There will be an 
‘ 8 evening meeting at eight o’clock, when the following 
Pe ~ oo a two papers will be read and discussed :—‘‘ Some 
& seinen ounaeneal: ‘ | @ Experiments on MRudders Placed Behind a Plane 
Fee x 60RPM | me: Eee g Deadwood,” by Professor T. B. Abell; and ‘“ Model 
> ‘ug aeaanes’ | | AS ae Experiments on Twin-screw Propulsion,” by Mr. G. 
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x eg | S Fa ead teeth tion and Training of Naval Architects,” by Mr. Lloyd 
S ot | } ... aa RSS 8 Cu-Sn Woollard, R.C.N.C.; “‘ The Experimental Development of 
5 4 Se Sp ea | | ; Anchors for Seaplanes,” by Wing-Commander D. F. 
2 | | Lucking, R.A.F. There will be an afternoon session at 
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Fic. 10—Zffect of Wheel Speed on Wear. 


decreased, being at room temperature when insulation was 
complete. 

If the castor oil be replaced by Grade 40 mineral oil, 
the effect of the metallic fouling produced on the steel 
wheel on the breakdown of the oil film at once becomes 
evident, as shown in Fig. 12. Instead of a gradual increase 
in resistance, as was the case when using castor oil, 
frequent fluctuations occur, dependent on the more or 
less fouled condition of the periphery of the wheel. There 
is, however, a gradual increase in resistance as the load 
per unit area of impression becomes less, and, finally, 
when the impression is very large, a complete film of 
lubricant is formed and fouling of the wheel no longer 

















Fic. 13—EHffect of Surface Finish of Wheel on Wear. 


examination of their appearance is of interest. Some show 
a slight burr, sometimes loose, sometimes tight, indicating 
a displacement or flow of the surface layers of metal. 
Microscopic examinations of the impressions, before and 
after etching, give useful information regarding their 
surface smoothness and structure. 

Metallic wear occurs under such widely different con- | 
ditions that any attempt to picture the relative import- 
ance of the many variable factors is difficult, and the main 






















Tue ENGINEERS’ CLUB, MANCHESTER.—The report of the 
Committee of the Engineers’ Club, Manchester, for the year 
1935 is one on which the Club can be congratulated, and indicates 
that the engineering industry in Lancashire, as in most other 
districts, has at last taken a decided turn for the better. The 
report states that the membership numbers 425, an increase on 
the previous year, and for the first time since 1923. Mention is 
made of the new class of “‘ Patron’ membership, which has 
recently been instituted. This class consists of firms and 
institutions which, by virtue of an annual subscription of ten 
guineas, and upwards, have the right to nominate one or more 
members who have to go through the usual process of election 
by the Committee. A modification in the rules for ‘“‘ Country 
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e | | <n c}  WHENLISmintees§ [, Committee is unanimously recommending him for re-election 
a a * We 2| { = at the forthcoming annual meeting on March 3ist next. Mr. 
: ae | «E30 Loris Mather’s father, the late Sir William Mather, was the 
3 20 Ne r = Ss Club’s first President in 1913. 
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$ TERPERATURE Pie az, | =e roe ”. | March 13th, the Junior Institution of Engineers held its annual 
| | er 3 0-48 dinner at the Hotel Metropole, London, W.C.2. Sir Frank E. 
| wee 3 = | Smith, President of the Institution, took the chair. Mr. W. A. 
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ees - > et 08 ane prea oar sig sargy \< 10 TY 028 roposed by Sir Robert Raketeon, pointed out the value of an 
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The data obtained from such experiments give an insight 
into the degree of continuity of the oil film at different | 
loads per unit area of bearing surface, and also indicate | 
the load at which the oil film becomes continuous. 

It is evident that the results given by a machine of this 
type will vary with the surface condition of the periphery 
of the wheel, a perfectly smooth surface giving a smaller 
wear impression than a rougher surface. The results so 


far reported were obtained when using a highly polished 
wheel, the finish being that given by “* 00” emery paper. 
The very considerable effects of less highly polished wheel 
surfaces are shown in Fig. 13. Included in this figure are 
results obtained on a mild steel and a cast iron, which 
indicate that a machine of this type should prove just as 





Fic. 14—Relationship of Length of Impression to Area. 
Volume and Load per Unit Area. 


value of this contribution to the discussion may lie perhaps 
in bringing a number of these factors to a clearer focus. 
Comparative experiments made on the machine described 
clearly indicate the relative importance of the many 
conditions governing wear and should help in the choice 
of those most favourable to minimum wear. With such 


of course, principally by the personal activities of such men 
as Sir Charles Parsons and Bessemer. Personally, he dated the 
beginning of research as it was known to-day in the reign of 
Charles II, when the Royal Society was first formed. In co 
ing to the toast of ‘‘ Our Guests,” proposed by Mr. Pusey, Vice- 
Chairman, Mr. Gresley, President of the Institution of Mecha- 
nical Engineers, envisaged the possibility of a major institution 
to which others would be affiliated, and which would take in 
all branches of the engineer’s activities. Mr. J. M. Kennedy, 
President of the Institution of Electrical Engineers, also 
replied to this toast. P: i during an enjoyable evening 
were brought to a close, after Sir Frank Smith had replied to 





a large number of variable factors it is impossible to give 
more than a bare outline of their relative bearing on wear 
problems. No attempt has been made to give reasons for | 


the toast of the Chairman, proposed by Mr. A. P. Morris, 
Vice-Chairman, by the singing of the National Anthem and 
“* Auld Lang Syne.” 
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Markets, 


Unless otherwise pecified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


‘The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Regulated Steel Imports. 


The most interesting point in the import figures 
given in the February Board of Trade returns is the close- 
ness with which the tonnage approximates the imports 
in February, 1934. This tendency was also noticeable 
in the previous month. In February the tonnage was 
123,224tons, compared with 123,268 tons in February, 1934. 
Although the tonnages were practically the same, however, 
the value this year was considerably higher at £943,595, 
compared with £784,478 in February,1934. This similarity 
is rather surprising, since the import figures for 1933 were 
taken as the basis of the agreement between the British 
Iron and Steel Federation and the Cartel reached last 
August. It is possible that the additional quantities of 
semi-finished steel which the Federation has been obliged 
to bring into this country to meet the home demand, 
accounts for the rise over the 1933 total, when the imports 
reached 69,500 tons and 78,000 tons for January and 
February respectively. Last month the imports of pig 
iron rose from 6706 tons in January to 9642 tons, the 
increase being attributable to larger imports of pig 
iron from India, which totalled 7444 tons compared with 
4263 tons in January. There was an increase last month 
in the imports of ferro-alloys to 5481 tons from 4446 tons 
in January. The rise in the imports of blooms, billets, 
and slabs noticeable in January, when 38,168 tons were 
brought into the country, continued in February, when 
the total reached 43,543 tons. Of this quantity France 
supplied 12,463 tons, Belgium 10,585 tons, and Germany 
10,410 tons. The imports of sheet bars also jumped 
from 11,455 tons to 14,777 tons in February. On the 
other hand, the imports of wire rods fell to 4886 tons in 
February, against 7645 tons in January. The imports of 
general descriptions of steel also declined in February 
to 14,122 tons against 15,659 tons in January. Girders, 
beams, joists, and pillars showed a decline to 4604 tons 
from 5291 tons in January; whilst the imports of hoop 
and strip were nearly halved, the figures being 8684 tons 
and 4681 tons respectively for January and February. 
Of plates and sheets, 4540 tons were imported in January 
and 3422 tons last month. The imports of railway 
material in February dropped to 2760 tons against 3790 
tons in January. As is usually the case, Belgium was the 
largest supplier during February, with 42,310 tons, France 
coming next with 21,756 tons, and Germany third with 
20,265 tons. Imports from Luxemburg totalled 9474 
tons, whilst amongst Empire countries Canada supplied 
7511 tons, India being next with 7444 tons, consisting 
entirely of pig iron. 


Our Export Trade. 


Although the total exports of iron and steel at 
167,845 tons in February showed an improvement over the 
January figures of 164,772 tons, with the exception of that 
month the exports are the lowest since April, 1934. In 
February pig iron was exported to a total of 6685 tons, 
compared with 6740 tons in January. Of this total, 
1901 tons went to British countries and 1055 tons to 
Denmark. The exports of general descriptions of steel 
declined to 14,914 tons, compared with 16,251 tons in 
January. Of the February total, 3391 tons went to South 
Africa and 3097 tons to India. Exports of plates and sheets 
(tin. thick and over) showed a substantial rise to 13,545 
tons, compared with 10,968 tons in January, this total 
including 4500 tons to Empire countries and 1318 tons to 
Russia. On the other hand, exports of plates and sheets 
under jin. thick, dropped from 10,187 tons in January to 
9127 tons last month. Of the latter quantity, 3315 tons 
went to the Argentine Republic, 1462 tons to Mexico, and 
1218 tons to other foreign countries. There was a reduc- 
tion in the exports of galvanised sheets during February 
to 18,139 tons from 20,632 tons in the previous month, 
the best customer being British India which took 5167 
tons, New Zealand coming next with 2863 tons, and South 
Africa third with 2541 tons. A slight improvement was 
registered in the exports of tin-plates which rose to 28,385 
tons in February, compared with 27,396 tons in January. 
Australia took the largest quantity of 5686 tons, Canada 
being second with 4282 tons, and the Argentine Republic 
third with 3540 tons. A noticeable improvement took 
place in the exports of railway material, which in January 
totalled 6899 tons and in February 14,380 tons. This was 
chiefly due to an increase in the exports of new steel rails 
from 3784 tons to 10,472 tons in February. For some reason 
the Board of Trade since the beginning of this year has 
transferred ‘‘ railway wheels and axles complete’? and 
“ tires and axles’’ from the Iron and Steel section and 
included then under “‘ Vehicles.”” The total of tires and 
axles exported reached 2253 tons in February and of wheels 
and axles complete 491 tons. 


The Pig Iron Market. 


The situation in the pig iron market continues 
to cause concern, and consumers are regarding the future 
with a certain amount of anxiety. The figures of produc- 
tion for February show that a disproportionate production 
of basic iron is still a feature of the position. Compared 
with January the total production was 8000 tons down ; 
but if it is taken into consideration that there were 
twenty-nine days in February and thirty-one in January, it 
will be seen that the daily rate of output showed a slight 
improvement. The production of hematite declined 
by 8200 tons, foundry by 12,200 tons, but there was 
actually an increase in the output of basic of 10,500 tons. 
There is no doubt that producers of hematite have 
become restive as a result of the policy of the Federa- 
tion in holding up its consent to an advance in prices. 
Consumers who find they are unable to purchase iron 
at the current rate are also annoyed and believe that 


since it is unlikely that producers would want to sell 
immediately before the price increase which they believe 
to be impending. In the market for foundry iron, also, 
there is a serious shortage of supplies, particularly on 
the North-East Coast. New business is virtually at a 
standstill in Cleveland iron, and the producers are in 
arrears with deliveries against current contracts much 
as they try to ease the situation by rationing their 
customers. In the Midlands the position is gradually 
deteriorating, although the scarcity is not so pronounced 
as in the case of Cleveland. In Scotland, also, the make 
of lvcal iron is insufficient to fill up the gap caused by 
the absence of Cleveland foundry. It is understood 
that a number of fresh furnaces have been prepared 
for lighting in different parts of the country, but the 
question that remains unanswered is whether any of 
them will be put on to produce foundry. Business in 
hematite iron has become more active during the past 
week, and some makers state that if the present demand 
continues a shortage must develop in this department 
very soon. At present production seems to be sufficient 
to meet the requirements, although heavy deliveries 
are being made to the steel works. The figures of produc- 
tion for February are not regarded as satisfactory either 
by users or manufacturers; but there seems little hope 
at the moment that the output of this class of iron will 
be increased whilst there is such a phenomenal demand 
for basic. 


British Iron and Steel Production. 


The British Iron and Steel Federation in its 
statement on production for February gives the output of 
pig iron as 584,700 tons, compared with 595,500 tons in 
January and 483,100 tons in February last year. The 
figure for last month includes 117,000 tons of hematite, 
348,400 tons of basic, 92,900 tons of foundry, and 10,000 
tons of forge pig iron. The production of steel ingots and 
castings in February totalled 938,500 tons, against 911.700 
tons in January, and 769,500 tons in February, 1935. 
There were 109 furnaces in blast at the end of February, 
the same number as at the beginning of the month. 
Although the brief statement issued by the Federation 
does not give particulars, a few changes occurred. One 
furnace was blown out by the Appleby Iron Company, 
Ltd., Frodingham, and one by G. and R. Thomas, Ltd., 
Bloxwich, whilst one was blown in at the works of Dorman, 
Long and Co., Ltd., and one by the Lancashire Steel 
Corporation, Ltd., Warrington. The following table 
shows the average monthly production of pig iron and steel 
over a period of years, and the output for the past four 
months : 


Pig iron. Steel. 

Tons. Tons. 

1913—-Monthly average .. 855,000 638,600 
1920 i “2 669,500 755,600 
1929 632,400 803,000 
1933 344,700 585,300 
1934 497,400 737,500 
1935 « 535,500 820,200 
November 529,500 903,300 
December 559,300 $11,500 
1936—January .. 595,500 911,700 
February 584,700 938,500 


Scotland and the North. A 

The Scottish steel works are in the comfortable 
position of being able to look forward to a long spell 
of activity. All the principal consuming industries have 
a large tonnage of orders in hand, and the shipyards 
in particular will provide an important outlet for steel 
materials for some time to come. For the past few weeks 
the volume of new business coming forward has shown 
a tendency to decline, but the steel makers are able to 
regard this with equanimity as in some cases it will 
enable them to catch up arrears of orders. The plate 
mills are well occupied and lately specifications against 
contracts have been on a heavy scale. As in other districts 
the demand for semis from the Scottish re-rollers outruns 
the supply, and the producing works find it difficult to 
keep up with their delivery dates. From this it can be 
judged that the re-rolling works are busy. Actually, 
they have been working practically at capacity for some 
time, and there are excellent prospects that this rate of 
operations will continue for some months. Business in 
small steel bars has been unusually active, and orders 
for hoops have been placed lately amounting. to a large 
tonnage. Most of the engineering shops are well employed. 
The marine engineering establishments, in particular, 
have a large amount of work on hand and some good 
orders in prospect. The boilermakers, also, are busy 
on home and export business, whilst the constructional 
engineers in Scotland have been working at high pressure 
for months past, and so far as can be seen there is not likely 
to be any diminution in their activities. Business in 
sheets has maintained the recent improvement. The 
export demand has at times shown a little more life 
than during recent weeks, but the improvement has been 
short lived. Steady conditions have ruled for a long time 
in the Lancashire market, and no immediate change is 
expected. During the past week there has been a sharp 
increase in the volume of specifications against contracts 
in hand in more than one department. The demand for 
structural steel seems to be increasing and there has been 
more new business. The requirements of the locomotive 
builders have been on an important scale, and this has 
been reflected in a stronger demand for steel plates. 
The heavier requirements of the machine tool makers 
have led to additional calls upon the manufacturers of 
special steels. The lighter branches of the trade are 
generally well engaged, and there has been no slackening 
in the demand for bright steel bars, the quotation for 





Notes and News. 


Export quotations are 


Current Business. 


Contracts for the supply of 2360 tons of conductor 
rails have been placed by the London and North-Eastern 
Railway Company with Dorman, Long and Co., Ltd., 
and the Cargo Fleet Iron Company, Ltd., in equal pro- 
portions. The rails will be used in connection with the 
electrification of the Newcastle-South Shields branch 
of the railway. The company has also placed orders for 
50 tons of copper pipes and 950 tons of copper plate and 
rod, required in connection with its locomotive building 
programme, which is being carried out at its Doncaster 
and Darlington works. Orders have been distributed 
amongst the following firms :—Imperial Chemical Indus- 
tries, Ltd., and associated companies; T. Bolton and 
Sons, Ltd., London; C. Clifford and Son, Ltd., Birming- 
ham; Birmingham Battery and Metal Company, Ltd.. 
Birmingham ; Hudson and Wright, Ltd., Birmingham ; 
Wilkes, Sons and Mapplebech, Ltd., Birmingham : 
Yorkshire Copper Works, Ltd., Leeds; and P. and W. 
MacLellan, Ltd., Glasgow. The Cleveland Bridge and 
Engineering Company, Ltd., Darlington, has received a 
contract valued at £16,000 for bridge work for Peru. 
The company has also taken an order for steel material 
for bridges for the Great Western Railway Company. 
valued at £35,000. An order for patented “ Vanguard ”’ 
spring hinges and checks to be fitted to the “ Queen 
Mary ”’ has been secured by William Newman and Sons, 
Ltd.. Hospital-street, Birmingham. Clarke, Chapman 
and Co., Ltd., Gateshead, have secured a contract valued 
at £152,000 in connection with the extension of the 
Portsmouth electricity undertaking. The contract com- 
prises two water-tube boilers complete with stokers, 
superheaters, economisers, air heaters, &c. Reyrolle 
and Co., Ltd., Hebburn-on-Tyne, have secured a contract 
valued at £86.000 from the Sheffield Corporation for the 
supply of switchgear for a new power station. The 
contract is subject to the approval of the Electricity 
Board. Contracts for six whaling vessels for British and 
ony, 00 owners have been placed recently with Smiths 

Dock Company, Ltd., South Bank. The Department of 
Overseas Trade announces that the followimg contracts 
are open for tender :—Ministry of Public Works, Cairo : 
Mild steel plates, bars and sections, rivets, bolts and 


nuts, &c. (Cairo, April 18th). South African Railways 
and Harbours Administration: One 200-ton hydraulic 
press (Johannesburg, April 20th). 

Copper and Tin. 


In spite of the unsettled political outlook m 
Europe the copper market has remained steady. Possibly 
the belief that the re-armament which is going on all over 
the Continent will necessitate the use of large quantities 
of the metal has had something to do with the steady 
tone of the market. Buying by several European countries 
has been on a more active scale during the past week 
than for some time, and it would seem that the difficulties 
of finance are not so serious when the metal is required 
directly or indirectly for Government purposes. A feature 
of the situation has been the withdrawal of rough copper 
from the stocks in this country for shipment to the 
Continent. This movement seems likely to continue, 
as the refineries in Germany and Italy are apparently 
finding it difficult to obtain adequate supplies of raw 
material. In the United States the position has not varied 
much, but the tendency is for trading to expand. The 
gradual approach of the European to the American 
domestic quotation is again giving rise to expectations 
that the latter, if it is not increased, at least will be 
stabilised at the level of 94c. At present it is still possible 
to buy with freedom at 9}c. In the London standard 
market prices have been firm and speculation has been 
on a small scale. A certain amount of business has been 
done in options which, according to market opinion, are 
rather cheap.... Little change has occurred in the 
position in the tin market. The tightness of the spot 
position continues unabated, although there are expecta- 
tions that the stocks in this country may begin to increase 
in a few weeks’ time. The Colonial Office, when replying 
to the protest by the London Metal Exchange regarding 
the reduction in the quota from 90 to 85 per cent., pointed 
out that the control of production was exere sised through 
an International Committee working in accordance with 
an international agreement. The Secretary of State had 
been assured by the Chairman that the Committee had 
not departed from the intention to increase the stocks 
to an adequate figure at the earliest possible date. The 
90 per cent. quota in force in the first quarter of 1936 
should influence supplies in the next two or three months. 
In the meantime, the backwardation remains in- the 
neighbourhood of £10, and the stocks in this country 
have dropped to 470 tons, no more than a few days’ supply. 


The Lead Market. 


Satisfactory conditions have ruled in the lead 
market for the past week, and whilst prices have been firmly 
maintained there has been a good volume of trading. The 
spring demand is now in full swing and a considerable 
tonnage of lead is passing into consumption. The pro- 
ducing interests, however, have met the requirements 
of the market freely, and this has checked any tendency 
towards an unhealthy rise in prices. Buying by the 
lead pipe and sheet makers probably reflects the renewed 
activity in the building trades. It is also understood 
that most of these establishments have a fair amount 
of Government work in hand. The cable and battery- 
making trades are weil supplied with orders and are 
taking substantial quantities. The arrivals of lead are 
on a good scale, and it is an indication of the strength 
of the demand that the whole of these imports pass direct 
to consuming works and no Empire lead is declared upon 
the market. The shipments of foreign metal are apparently 
going direct to the Continent. Speculative interest in 
the market has been comparatively small for some time, 








the action of the Federation is keeping iron off the market, 


which is firm at £13 10s. in lots of 4 tons. 





but recently operators have shown rather more activity. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d. ; 

PIG IRON. 

Home. 
(D/d Teesside Area) 

N.E. Coast— Se. dt 
Hematite Mixed Nos. .. 3 16 6.. 
No. 1 aa: 6 We 
Cleveland— (D/d Teesside Area) 
No. 1 as 312 6.. 
No. 3 G.M.B.. 73) 6. 
No. 4 Forge .. . a ae eS 
Basic (Less 5/- veliaind) 3 8... 


MipLanps— 
Staffs.— 

North Staffs. Foundry 35) 8... 

a oe Forge .. 310 0.. 

Basic (Less 5/- rebate)... 315 0.. 


Northampton— 
Foundry No.3 .. .: 312 6.. _ 
DO eS a SF Feo -- 
Derbyshire— 
No. 3 Foundry 315 0. _— 
| a Secs a ee eae _— 
ScoTrLanp— 
Hematite, f.o.t.furnaces 3 17 0.. —- 
No. 1 Foundry, ditto .. 316 6.. — 
No. 3 Foundry, ditto .. 314 0.. — 
Basic, d/d (Less 5/- rebate) 3 10 0... —- 
N.W. Coast— {3 17 Od/d Glasgow 
Hematite Mixed Nos. .. (4 2 6 ,, Sheffield 
\4 8 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export 
LAaNncs.— £s. d. £s.d 
Crown Bars as ee, ae eS ae ee 
Rest Bars iad at eee ee ce 912 6 
8. Yor«s.— 
Crown Bars mw 2. 8... 9 5 0 
Best Bars 1012 6. 912 6 
MrIpLanps— 
Crown Bars a 10 3 6 9 5 0 
Marked Bars (Staffs.) 12 10 0 =e Oe 
No. 3 quality. . 5.3% °° .. — 
No. 4 Pi on oe ee -- 
ScoTtLanp— 
ews Bas SS ae aR 9 5 0 
Best. . awe 915 0 
N.E. Coast— 
Common Bars BR. FS. Mc... o. 2.4 
Best Bars . of eer BBB: os 912 6 
Double Best Bae’ JA 18OoB!:. 10 12 6 
STEEL. 
LonpDON AND THE SouTH— Home. Export 
Sed. £ s. d. 
Angles 810 0.. *7 10 0 
Tees. . 910 0. *8 10 0 
Joists Sw 8. *7 10 0 
Channels. ile i oe *7 15 0 
Rounds, 3in. and up 910 0. *8 10 0 
i under 3in. Oe .3i8@-. 700 
Flats, 5in. and under 9 Ore@« 70 0 
Plates, #in. (basis) a 715 0 
a fin. .. ‘ o-. &-9 . 8 0 0 
» die... ui 910 0. 8 5 0 
és fein. .. 915 0. 810 0 
ee ees 910 0. 9 00 
Nortru-East Coast— Sa & £ s. d. 
Angles 8.7. By *7 10 0 
Tees.. et 6a *8 10 0 
Joists 815 0. *7 10 0 
Channels. . 8 12):6 715 0 
Rounds, 3in. and up oF 6 *8 10 0 
ae under 3in. o-) 8". 710 0 
Plates, jin. .. 815 0. 715 0 
ve fein. .. 2 & 6. 8 0 0 
x RRs <6 9 5 0% 8 5 0 
*” fin. .. 910 0. 810 0 
~ tin. . oo 9S. @.. 9 00 
Boiler Plates, ss 950. — 
MIDLANDS, AND LEEDS anpD DistRIcT— 
£ sa. a. a 
Angles & 7 .4-. *7 10 0 
Tees ; SO 3.6:. *8 10 0 
Joists 815 0. *7 10 0 
Channels. . ‘id S12 6. *7 15 0 
Rounds, 3in. and up ee *8 10 0 
& under 3in. ke ee 710 0 
Flats, 5in. and under ee Se 817 6 
Plates, Zin. (basis) 817 6. 715 0 
- fein. .. 9S "6~: 8 0 0 
Ro fin. .. Ss @s 8 5 0 
a fein. .. 912 6. 810 0 
oe fin. . . 8 @ 9 00 
Boiler Plates, jin. ee oe 715 0 








(Delivered to Black Country Station 


Export. 


0 6 th 
os to 2 
° 


— 
— 





STEEL (continued). 


Home. Export. 
Giascow anv District— £ 3s, d. € s,.d. 
Angles a: 2% OG *7 10 0 
Tees.. .. @ BO 810 0 
Joists .. 815 0.. *7 10 0 
Channels. . ae ee ee *7 15 0 
Rounds, 3in. and up eT “Sa *8 10 0 
> under 3in. are Se 710 0 
Flats, 5in.and under .. 9 1 O.. 817 6 
Plates, jin. (basis) 815 0 .. 715 0 
” tin. .. ee 8 0 0 
a din. .. 95 0. 8 5 0 
ia fin. .. ee | 8 i0 0 
aa tin. .. OS a oe 900 
Boiler Plates . 6 @. -- 
Soura Wares AREA— Poe a i £ s. d. 
Angles .. ee ee BA *7 10 0 
Tees.. oe ey, *8 10 0 
Joists i) a ay *7 10 0 
Channels. . S32, Ai... *7 15 0 
Rounds, 3in. pre up 24y6., *8 10 0 
Pa under 3in. 0) BerOen. 710 0 
Flats, 5in. and under ® 1-6... 817 6 
Plates, fin. (basis) S Ft < 715 0 
* fein. .. Oo @8.d 8 0 0 
¥ tin. .. oF (8. 8 5 0 
Ps fein. g26. 810 0 
ee: 65 910 0. 7 eS 
IRELAND— BELFAST. Rest oF IRELAND. 
£ os. d. £ a dé. 
Angles 25° @°. 815 0 
Tees. . > ie 915 0 
Joists oes . 2 = 
Channels. . S20. @.. 9 0 0 
Rounds, 3in. and up 9.12... B.. 915 O 
o under 3in. ®..8.6.. 9 4 6 
Plates, jin. (basis) ei, ey abe 9 2 6 
po tin. . ae De ae 9 7 6 
o ee 910 0. 912 6 
ie fein. .. 915 0. 917 6 
‘i fin. .. 9:19. ¢€.. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. $e d. 
10-G. to 13-G., f.o.r. O36" @... 900 
14-G. to 20-G., d/d of ee Se ee 910 0 
21-G. to 24-G., d/d 13 308: 915 0 
25-G. to 27-G., d/d se Sed Bixs 37 66 


The above home trade prices are for 4-ton lots and over ; 


2-ton to 4-ton lots, 10s. per ton extra ; 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 


Home. £s. d. 
4-ton lots and up .. - 1310 0 
2-ton to 4-ton lots - 1317 6 
Under 2 tons - 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
‘i £11 15s. Od., f.0.b. other markets. 
ms Scandinavia: £10 10s. Od. to £10 15s. 
Tin-plates. 


and under 2-ton lots, 


Od. f.0.b. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 15s. 0d. 
Billets. £ se. d. 
Basic (0-33% to 0-41%C.)  .. 700 
» Medium (0-42% to 0-60% C. "ig 710 0 
» Hard (0-61% to 0-85% C.) 8 0 0 
Pes » (0-86% to 0-99% C.) 810 0 
pat 9 tee OME MB oe ee © OO 
Soft (up to 0-25% C.), 500 tons and up 5 17 6 
100 to 250tons 6 5 0 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... .. . ve Me 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per tb. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4/p.c.to6p.c.carbon £21 15 0 7/- 
ai - 6 p.c. to 8 p.c. oo 421 :0..4 7/- 
Pr ma 8p.c.tol0pc. .. £21 0 0 7/- 
+ os Specially Refined .. 
ae y Max. 2 p.c. earbon £33 10 0 1l/- 
“ oe » 1 p.c. carbon £36 5 0 il/- 
” ” » 0-50p.c.carbon £37 5 0 12/- 
» carbonfree .. 94d. per lb. 
Metallic Chenmiamn. . eo e+ oe 2/5 per Ib. 
Ferro Manganese (loose), 76 p.c... £11 5 Ohome 


Silicon, 45.p.c. to 50 p.c. 


99 » T5p.c. 
» Vanadium 12/8 per lb. 
» Molybdenum ‘ 4/6 per Ib. 
Titanium (carbon free) 9d. per lb. 
Nickel (per ton) .- £200 to £205 
i ey ee Seem 


£12 15 Oseale 5/—p.u. 
£17 17 6 seale 6/- p.u. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, March 18th, 


CorrPEeR— 

aie iin: wih? 0 ected £36 0 Oto £36 Ll 3 
Three months .. £36 7 6to £36 8 9 
Electrolytic £40 2 6to£40 10 0 
Best Selected aibinn d/d Bir- 

omni” es et £40 10 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10}d. 10}d. 

»  Brazed (basis) 10$d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed Kava 113d. 113d. 

Trn— 

COM ss) ee. «e - £215 10 Oto £216 0 0 
Three months .. . £205 15 Oto £206 0 0 

Leap: £16 18 9to £17 1 3 

SPELTER : £15 18 9to £16 2 6 

Aluminium Ingots (British) . . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unserecued 14/6 to 15/- 
Hamilton Ell 20/- to 21/- 
Splints 21,6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 15/- 

FsFresHIRK— 

(f.0.b. Methil or Burntisland)}— 
Prime Steam .. A 14/6 to 14/9 
Unscreened Navigation 14/—- to 14°6 

LoTraians— 

(f.0.b. Leith)}—Hartley Prime 14/9 to 15 - 
Secondary Steam .. és 14/- to 14/3 
ENGLAND. 

YorKSHIRE, MANCHESTER— 

B.8.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 17/6 

NoRTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/6 to 16/- 
»  Second.. 14/-— to 15/- 
» Best Small .. 11/6 

Unscreened 13/6 to 15/- 

DuraamM— 

Best Gas. . ae 14/8 

Foundry Coke ob. Verwee Weel ae ee! (90 te. 38e- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 28/-to29/— -—— 
South Yorkshire Best .. . 23/-to 26/- -— 
South Yorkshire Seconds .. 20/—to 21/- — 
Rough Slacks .. ilj—to 12/- — 
Nutty Slacks . 10/-to 11/- a 

CarpiIrF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 

Best Seconds “hae 19/— to 19/44 

Best Dry Large 18/9 to 19/3 

Ordinaries .. 18/3 to 18/6 

Bunker Smalls 12/6 to 13/6 

Cargo Smalls . . 11/6 to 12/6 

Dry Nuts ° 22/— to 27/6 

Foundry Coke 27/- to 40/- 

Furnace Coke 19/— to 22/6 

Patent Fuel 21/- 

SwaNnsEA— 

Anthracite Coals : 

Best Large .. ; 36/- to 40/- 

Machine-made Cobbles 41/- to 48/6 

Nuts tenes es 40/— to 48/6 

Beans 25/— to 35/- 

Peas Re ssti le aril s: -awss eenc heen cence: 12 re re 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary .. .. «- «+ «+ «+ 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 Ms oa 34d. 
Diese! Oil see ge Syn ee 3G 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Trade Problems. 


THE present disturbed state of affairs has arrested 
the tendency to improvement: that appeared to have set 
in as the result of rather more confidence, following upon 
the new economic organisation which was expected to 
encourage enterprise and release capital for an expansion 
of trade. The organisation is found to be more fragile 
than had been supposed, and confidence in it has failed 
to withstand the pressure of adverse influences which over- 
shadow everything. At the same time, various decrees 
for lowering costs and regulating production are endangered 
by opposition from certain interests. The Judicial Com- 
mission of the Senate has rejected the Bill making it 
compulsory for a minority in any particular branch of 
industry to accept the decision of a two-thirds majority 
to limit production. It appears therefore unlikely that 
the Bill will pass the Senate. This will mean the collapse 


| 
| British Patent Specifications. 
When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 


4é. tea: 





d at the Patent Office, 
ildings, Chancery-lane, W.C., 


Copies of Specifi 
Sale Branch, 25, S 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 


” 
+ 


may be 
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STEAM GENERATORS. 


442,191. April 30th, 1935.—Comsusrion AIR Supply TO 
Stream GENERATING Pants, Aktiengesellschaft Brown, 
Boveri et Cie, Baden, Switzerland. 

In this system of steam raising the combustible gases are 


| driven through the steam generator at a very high speed by 


air under considerable pressure. The steam generator is 





of a plan intended to keep production within bounds and 
prevent reckless competiti6n and ruinous prices. Unless 
this can be done, no industrial organisation appears to be 
possible. The plan is still imposed by decree, but it is 
quite inoperative so long as the State is not empowered to 
exercise compulsion on a minority, which it will be unable 
to do if the Bill fails to pass through the Senate. An 
objection to the Bill is that it infringes industrial liberty 
and favours big manufacturers at the expense of small 
ones, who are, it is said, threatened with extinction. On 
the other hand, it is declared that this curtailment of 
liberty is temporary until such time as the industrial 
situation becomes normal again, and that the restriction is 
necessary to enable industry to pass successfully through a 
critical period. This difficulty is serious enough, and 
another, equally portentous, is the impossibility, sc far, of 
devising means of obtaining foreign contracts so long as 
the present rigid system of import quotas is enforced. 
Complaints are frequently made of failures to secure 
foreign orders because the Government is unable to mani- 
pulate quotas in a manner that will satisfy other countries. 
It is now asked whether it will be possible to modify the | 
quota system to enable the Government to make accept- | 
able offers, but the difficulty lies in the preferential treat- | 
ment implied by such a change being opposed to existing 

treaties. | 





Shipping. 

At the annual meeting of the Comité Central des 
Armateurs de France, or central committee of French 
shipowners, the secretary, Monsieur Marchegay, presented 
his usual lucid and comprehensive report upon shipping in 
general, from which it appears that the French shipping 
industry was only prevented from further backsliding in 
1935 by the efforts of owners to organise traffic and by the 
stimulus of subsidies. The French maritime traffic last 
year totalled 45,300,000 tons, or about 500,000 tons less 
than in 1934, and the total shipping tonnage at the end 
of the year was 3,039,000. Idle shipping declined by | 
36,000 tons to 444,000 tons, partly as a result of the | 


breaking up of ships and sales abroad, but a certain pro- 
portion of ships laid up in ports was put into service with 
the aid of subsidies, though not to so large an extent as 
might have been supposed if, in the opinion of Monsieur 
Marchegay, the subsidies had offered a better guarantee. 
The 4 per cent. tax on imports failed to realise the 140 
million francs required to pay the promised subsidy, and 
it is estimated that only about 70 per cent. of that amount 
was available for distribution amongst owners, other than | 
those who receive regular subsidies. The law instituting | 
the subsidy was passed for a period of two years, with | 
provision for its renewal if required, but uncertainty as 
to the amount that can be raised for distribution, as well 
as to the duration of the subsidy, leaves owners with no 
grounds for real hope in the future. Until they are able 
to carry on their industry profitably, there can be no 
question of reconstituting the mercantile fleet, which, it 
is said, contains a larger proportion of old ships than that 
of other nations. Only about 11 per cent. of the ships are 
between five and ten years’ old. The report deals at length 
with the necessity of following the example of other 
countries in providing owners with means of replacing old 
ships, such as the payment of premiums for scrapping and 
providing credits under favourable conditions for the 
building of ships. 


| 
| 
| 
| 
| 
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Shipbuilding. 

Shipbuilders believe that their industry can only 
be saved by direct State assistance. They cannot be pro- 
tected by import duties because owners have to compete 
for freights under the handicap of devaluated sterling, 
and cannot therefore pay more for ships than their foreign 
competitors. The result of this state of things is that while 
fourteen shipyards employed 31,000 men in 1914, the 
number fell to 16,000 in 1934, and with a capacity of 
250,000 tons a year, the tonnage of merchant ships built 
declined in 1934 to 27,200, though at present 56,000 tons 
are said to be under construction. It is declared that 
normal replacements in the merchant fleet would provide 
150,000 tons a year, with a total of 200,000 tons that 
could be reached with foreign orders. The only means of 
providing adequate employment in the shipyards is, say 
the builders, for the State to provide compensation for the 
heavy fiscal charges imposed on the industry and the 
depreciation of sterling. The financial assistance should 
be direct instead of passing through shipowners, who 
receive subsidies on condition of their doing something 
to replace or modernise old ships. The amount of money 
available for that purpose is very small indeed.. The 
Minister of the Merchant Marine states that the existing 
law subsidising the shipping industry, outside those 
owners who receive regular subsidies, will be superseded 
by a Bill, which he hopes to pass through Parliament 
before the end of the year, for the more efficient protection 
of shipping. Builders can do little but wait until they are 
able to judge of the probable effects of the new Bill on 
shipyards. Meanwhile, the whole question of enabling 
builders to bring down costs to the level of those in foreign 
shipyards is being examined by the National Economic 
Council. 


} 
| 
| 
| 
| 
} 
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shown at A and is supplied with combustion air by the | 


blower B. This blower is driven by the turbine C, which 
exhausts into the main turbine D driving the ‘ electric 
generator E. The by-pass F provides for admitting steam to 
the main turbine over and above that required by the blower 
turbine.—February 4th, 1936. 


INTERNAL COMBUSTION ENGINES. 


442,084. July 31st, 1934.—FurL Insection Pumps, V. 
Mickelsen, of Harland and Wolff, Ltd., Queen’s Island, 
Belfast ; and F. E. Rebbeck. 

This fuel injection pump is operated by the hot compressed 
air or gases in the cylinder with which the pump is associated. 
The pump plunger is shown at A, with an inlet at B and delivery 
at C. On the plunger stem there is the working piston D, which 
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communicates with the pressure gases by means of the con- 
nection E. (The control of the gas pressure for operating the 
pump is not mentioned.) Interposed between the hot gas and 
the working piston there is the liquid seal F. It is suggested 
that the annular area G should be equal to the area of the 
working piston. The cylinder is kept cool by the water jacket H. 
—January 31st, 1936. 


DYNAMOS AND MOTORS. 


442,099. November 6th, 1935.—Mxrans ror SUPPRESSING 
INTERFERENCE WITH THE RECEPTION OF RabDIo TRANS- 
MISSIONS CAUSED By SMALL MoTorRs AND OTHER ELECc- 
TRIcAL Apparatus, Belling and Lee, Ltd., of Cambridge 
Arterial Road, Enfield, Middlesex ; and Edgar Morton 
Lee, of the same address. 

An electrical appliance, such, for example, as the motor of a 

vacuum cleaner, indicated generally at A, has two poles BC, a 
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frame connection D, and the suppressing unit E is interposed 
between the appliance and public supply mains F G, with which 
is associated earth wiring H. The unit E has provision for con- 
nection with the appliance A on the one hand and with the 
supply mains and their earth connection on the other hand, and 
it contains a condenser J connected across the mains F G and 
the poles B C of the appli » a d K, which may be 
smaller in capacity than the d J, ted between 
the lead G and pole B and the frame connection D. If desired, 














442,036. September 19th, 1934.—Coat WasueErs, International 


the unit E may contain s further condenser, indicated in broken 
lines, connected between the pole C and the frame connection D. 
The unit also contains a choke coil L connected between the 
frame connection and the earth connection H of the supply 
leads. Further, fuses, indicated by broken lines at M, may be 
provided, if desired. Although as shown, the earth connection 
H of the public supply mains wired on the so-called “ three-wire ”’ 
system is utilised in a unit according to the invention, it will 
be apparent that any other earth connection may be used where 
more convenient or where no mains earth connection is available. 
— February 3rd, 1936. 


































































MACHINE TOOLS AND SHOP APPLIANCES 


441,974. May 13th, 1935.—Mgans For REGULATING THE 
RELATIVE ADJUSTMENT OF THE RoLts OF ROLLING 
Macuines, E. Meyer, Aktienstrasse 36, Miilheim (Ruhr), 
Germany. 

Broadly, the invention comprises a means for regulating the 
relative adjustment of the rolls of a rolling machine, in which the 
rolls are regulated automatically during the entire rolling period 
to constant cross section of the material being rolled, dependent 
on the rolling pressure and the position of relative adjustment 
of the rolls. Referring now to the drawing, A is a piston which 
acts through the medium of a bearing B on the trunnion C of 
the roll. The liquid or air D under pressure acts, on the one 
hand, on the piston A, and, on the other hand, on the lower 
end of the regulating plunger E. The plunger is also acted upon 
in opposition to the pressure of the air or liquid by a regulating 
spring F. The flow of liquid or air to the regulating valve takes 
place at G, the discharge at H. Through the passage J the 
liquid or air is able to pass to and from the pressure cylinder 
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firmly connected with the housing frame K. The operation is 
as follows :—If the rolling pressure increases, 7.e., becomes too 
high for the existing relative positions of the rolls, the regulating 
plunger E is pressed upwards. The passage G is opened, and 
liquid or air passes through J to the pressure cylinder. The 
piston A is foreed downwards and compresses the spring F for 
such time until a state of equilibrium has again been established 
in the zero position of the regulating plunger between the pres- 
sure of the regulating spring, on the one hand, and that of the 
liquid or air, on the other hand, when the intake of liquid or 
air is again stopped. The opposite form of regulation takes 
place when the rolling age decreases, i.e., is too small for 
the adjusted position of the rollers. In this case, the pressure 
of the regulating spring preponderates, and the regulating 
plunger is moved downwards and opens the outlet at H, so that 
the piston is able to escape upwards. The stationary condition 
is again reached by compensation between the compression of 
the spring and the pressure of the liquid or air in the zero 
position of the plunger E.—January 30th,. 1936. 


442,483. July 27th, 1935.—Po.isuine Roiiine Mitt Rots, 
F. Cooper and H. P. Lloyd, Neath Steel Sheet and Galvanis- 
ing Works, Melyncrythan, Neath, Glamorganshire. ; 

The inventors complain that, using ordinary methods, it 
may require two men for forty minutes, or more, to polish the 
rolls of a sheet mill. By means of the device illustrated, which 
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needs little description, they claim to reduce the time to about 
five minutes for one man. It comprises a slotted guide bar A 
held between the housings of the mill. In the slot there slides 
a nut B carrying the screwed rod’C. This rod holds the polishing 
stone D. The mode of operation is obvious.—February 10th, 
1936. 


MINING MACHINERY. 


Combustion, Ltd., and G. W. Davidson, Aldwych House, 
Aldwych, London, W.C.2. 

This coal washer is of the Baum type amd has a working 
chamber A, in which the water is pulsated up and down by inter- 
mittent air pressure in boxes B. The level of the shale bed is 
shown at C, and that of the coal at D. A float E rests on the 
surface of the shale bed, and is attached to a lever F. This 
lever lies between two opposite-handed ratchet wheels G. Two 


ratchets H and J are reciprocated by an excentric K, ec ted 
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with the air valve mechaniam, but can only engage with their 
ratchet wheels when either one or the other of the guards L and 
M is moved clear by the rocking of the lever F and the float E. 
The ratchet wheel then rotates and by means of the gear N 
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—~ or closes the gate for the outlet of the shale. 
of course, continuously flows off the top of the bed of shale.— 
January 31st, 1936. 


MISCELLANEOUS. 


441,661. February 18th, 1935.—An Etxectro-MaGNETICALLY 
OPERATED SLIDE Vatve, W. A. Stanier, Newburn, Chorley 
Wood, Herts; G. Vickers, 8, Moon-street, Wolverton, 
Bucks.; 
Wolverton. 

This valve is put forward evidently for controlling such a 
service as the steam to the radiators of railway carriages. The 

steam inlet is shown at A and the connection to the radiator at B. 


N°441,661 











C is a branch to atmosphere. When the rocking slide valve D 
is in the position shown steam can pass to the radiator by the 
port E. If the valve is rocked to the right the port E is closed to 
steam, but is connected to atmosphere through the fine port F 
and a recess in the back of the valve D. The valve is rocked 
about the pivot G by blows from the plungers HH. These 


plungers are actuated by the electro-magnets J K L.—January 
| Commemoration Lecture, ‘‘ Steel Metallurgy in relation to 


23rd, 1936. 
442,031. August llth, 1934.—Trars ror Lanp DratnaGez, 
A. Stephenson, 6, Pembroke-street, Middlesbrough-on-Tees. 
A trap for land drainage in tidal areas, comprises a chamber 
in the form of a cylinder with rounded ends and subdivided by 
a central partition A into upper and lower chambers. These 
chambers are connected by a pipe B extending from a short 
distance from the bottom of the lower chamber to within a short 
distance from the top of the upper, and the lower part of lower 
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chamber is provided with an inlet pipe C and the lower part of 
the upper with an outlet pipe D. When water enters the lower 
chamber it rises @bove the lower end of the connecting pipe, 
trapping a quantity of air in the upper part of the lower chamber. 
As inflow continues, the water rises in the pipe and enters 
the upper chamber, from which it passes by the outflow. When 
the level rises on the outflow side, the back flow is received in 
api chamber in which air is compressed.—January 31st, 


The coal, | 
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| Srupznts’' Assoc.—39, Elmbank-crescent, Glasgow, C.2. 


Forthcoming Engagements. 


Secretaries of Institutions, leties, &c., desirous of having 
notices of meetings inserted in this col: are req 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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To-pay. 
Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND : 


“A 


| Description of St. Rollex Locomotive Works,” Mr. E. Catch- 


| James’s Park, S.W.1. 


| Mining Inst., Newcastle-upon-Tyne. 


and F. W. Hicklenton, 33, Cambridge-street, | 


| Hotel Metropole, Leeds. 
| Transmission and Reception,’ Mr. H. H. Ryder. 


pole. 8 p.m. 

Inst. oF Fuet: East Mipuanp Secrion.—At Technical 
College, Derby. ‘‘ Research in Refractory Materials,” Mr. A. T. 
Green. 7 p.m. 

Inst. oF MaRINnE ENGINEERS.—85/88, The Minories, E.C.3. 
Annual general meeting. 6 p.m 

Inst. oF MEcHANICAL ENGINEERS.—Storey’s-gate, St. 
‘** Wrapping Machinery,”’ Mr. Frederick 
Grover. 6 p.m. 

Junton Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
‘The Steel Contractor in Building Construction,” Mr. Denis G. 
Newman. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—At the 
*““The Modern Locomo- 
tive,” Mr. B. Irving. 6 p.m. 

Paysitcat Soc.—At Imperial College of Science and Tech- 
nology, 8S.W.7. Editing Committee meeting, 3.30 p.m.; Council 
meeting, 4 p.m. Meeting, 4.45 for 5 p.m. 

Saturpay, Marcx 2Ist. 

Finspury Tecunicat Cotiece Ouip Stupents’ Assoc.— 
Trocadero Restaurant, London, W.1. Annual dinner. 6.30 for 
7 p.m. 

Inst. oF MecHAnicaL ENGINEERS: LONDON GRADUATES.— 
Whole-day visit to Southern Railway Locomotive and Carriage 
Works, Eastleigh, and to the Graving Dock and Dock Exten- 
sions, Southampton. 

SHEFFIELD METALLURGICAL 
Sheffield, 1. Dance. 7 to 11 p.m. 
Monpbay, Marcu 23rp. 

Inst. oF ELectrricaL ENGINEERS: N. EAsTERN CENTRE.— 
Armstrong College, Newcastle-upon-Tyne. “ Tariffs for 
Domestic and Business Premises,’’ Mr. B. Handley. 6.15 p.m. 

Inst. OF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Storey’s-gate, St. James’s Park, S.W.1. Annual Lecture, 
** Machine Tools,” Sir Alfred Herbert. 6.45 p.m. 

- Tvuespay, Marcu 24TH. 

Inst. oF ELECTRICAL ENGINEERS: N. MmpLanp CENTRE.— 
Students’ meeting, “‘ Wireless Speech 
7.15 p.m. 
ELEcTRIcCAL ENGINEERS: WIRELESS SEcTION.— 
Mr. P. K. Turner will open informal 





Assoc. — 198, West-street, 


INsT. OF 
Savoy-place, W.C.2. 


discussion, ** Loudspeakers and Sound Reproduction.”’ 6 for 
6.30 p.m. 
| Inst. or ENGINEERS AND SHIPBUILDERS IN ScoTLanp.— 


| 39, Elmbank-crescent, Glasgow, C.2. 


“The Development of 


the Autogiro,” Mr. J. G. Weir. 7.30 p.m. 
| SHEFFIELD METALLURGICAL Assoc.— 198, West-street, 
| Sheffield, 1. ‘‘ An Investigation on Spring Steels,” Mr. G. A. 
| De Belin. 7.30 p.m. 





} 





Tuurspay, Marcon 26ru. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRraNcH.— 
Hotel Metropole, Leeds. ‘‘ First Principles,’’ Major F. L. 
Watson. 7.30 p.m. 

Inst. oF StrrucTtoRAL ENGINEERS.—10, Upper Belgrave- 


street, 8.W.1. “ The Effect.of the Coarse Aggregate and other 
Factors on the Properties of Concrete,” Mr. H. W. Coultas. 
6.30 p.m. 


Fripay, Maron 27TH. 

Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Connaught Rooms, Great Queen-street, W.C.2. Dinner-dance, 
7.30 for 8 p.m. 

Inst. oF SrrucruraL ENGINEERS: MIDLAND CounrTIEs’ 
BrancH.—James Watt Memorial Inst., Birmingham. ‘‘ The 
Effect of Coarse Aggregate and other Factors on the Properties 
of Concrete,” Mr. H. W. Coultas. 6 p.m. 

Junior Inst. or Encryeers.—39, Victoria-street, S.W.1. 
Informal lecture, ‘‘ Reconstruction of a Bridge in Reinforeed 
Concrete in Stockholm,” Mr. C. H. G. Aston. 7.30 p.m. 

Jcntor Inst. oF ENGINEERS: SHEFFIELD AND DISTRICT 
Section.—Mappin Hall, University of Sheftield. Second 


Marine Engineering,” Dr. W. H. Hatfield, F.R.S. 7.30 p.m. 
Nationat “‘ Sarety Frrst”’ Assoc.: TEEs-sipE INDUSTRIAL 
Sarery CommitTEe.—At Cleveland Technical Inst., Corpora- 
tion-road, Middlesbrough. Open meeting. ‘* Industrial 
Accident Prevention,”’ Mr. R. Woodifield. 7 p.m. 
Monpay Aanp TuEspay, Marcu 30TH Anp 3lsT. 
Inst. or MecuanicaL ENGINEERS: INTERNAL CoMBUSTION 


EneineE Grovup.—Engineers’ Club, Manchester. Sprin, 
Meeting. Monday: Papers, “‘ Fuel Injection Equipments,” 
2.30 p.m.; dinner, 6.30 p.m. Tuesday: Papers, “‘ Methods 


of Testing Internal Combustion Engines and Comparative 
Fuel Economy of Engines on Test and in Service,” 9.30 a.m.; 
luncheon, 1.15 p.m. 

Tugspay, Marc# 3lsrt. 

Inst. or MeTaLs.—James Watt Memorial Inst., Birmingham. 
Annual meeting. Chairman’s Address, Dr. Maurice Cook. 
7 p.m. 

Tvurspay, Marcu 3lst, To Frmay, Apri 3rp. 

Inst. or Navat Aronirects.—Annual meeting. For pro- 
gramme see page 322. 

. Wepwnespay, Apri Ist. 

Inst. oF ELECTRICAL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Thermionic Peak Voltmeters for Use at 
very High Frequencies,” and ‘‘ The Theory and Design of Hot- 
wire Ammeters for Frequencies of 25 to 100 Megacycles,” 
Prof. C. L. Fortescue; ‘‘ An Improved Form of Response 
Curve Projection Apparatus,” Mr. D. G. Reid. 5.30 for 6 p.m. 

THURSDAY, APRIL 2ND. 

NATIONAL SMOKE ABATEMENT Soc.—Council Chamber, Town 
Hall, Birmingham. Address on Hams Hall and Nechells Power 
Stations (which will be visited), by Mr. F. Forrest. 11.30 a.m. 

Rattway CLuB.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ London to Southampton—and Beyond,” Mr. 
C. H. Anderson. 7.30 p.m. 

Fripay, APRIL 3Rp. 

Inst. or ELecrricaL ENGINEERS: N. EASTERN STUDENTS.— 
In the Cinema, Carliol House, Neweastle-upon-Tyne. Films. 
7 p.m. 

Inst. oF MECHANICAL peer mang BN St. James’s 
Park, 8.W.1. Informal meeting, ‘‘ Air Raid Precautions,”’ Col. 
W. Garforth. 7 p.m. 





Junior Inst. or Enotnenrs.—39, Victoria-street, S.W.1. 
Informal lecture, ‘‘ Use of Diamonds in Industry,” Mr. E. L. C. 
Tappin. 7.30 p.m. 

Monpay, APRIL 67TH. 

Soo. or Enoginzers.—At Geological Soc., Piccadilly, W.1. 
Inaugural meeting of Agricultural Section. Lecture, “‘ Adven- 
tures of a Forester in Kenya and Nigeria,” Capt. R. St. Barbe 
Baker. 5.30 for 6 p.m. 








CONTRACTS AND ORDERS. 


The Editor te always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








British InsvLtaTeD CaBLeEs, Ltd., has received an order 
from the Indian Government to supply and erect a transmission 
line in the North-West Frontier Province of India in connec- 
tion with the Malakand hydro-electric scheme. The approxi- 
mate value of the order is £80,000, and the work consists of 32 
miles of double-circuit and 70 miles of single-circuit 66 kV lines 
with copper conductors and galvanised steel lattice towers.. 


J. Browerr Linp.ey (1931), Lfa., Letchworth, has recently 
received a number of orders, including one for a 3300 cubic feet 
per minute single-stage gas compressor driven by a four- 
cylinder 340/370 b.h.p. gas engine for a Japanese gasworks ; 
and one for a 1000 cubic feet per minute two-stage motor-driven 
air compressor and two 500 cubic feet per minute two-stage 
steam-driven air compressors for mines in Western Australia. 


Crompron Parkinson, Ltd., Bush House, London, has 
received an order, amounting to approximately £15,000, for the 
main switchroom equipment to be installed at the new Univer- 
sity of London buildings in Bloomsbury. The order includes :— 
Main intake: Eighteen fully interlocked draw-out truck type 
cubicles. Sub-main distribution : Fifty-eight fully interlocked 
stationary type cubicles. Sub-distribution: Forty-six indus- 
trial type ironclad units. The order is being carried out to the 
plans of Mr. J, Stinton Jones, M.I. Mech. E., M.I.E.E., the 
consulting engineer. 


CLaRKE, CHAPMAN AND Co., Ltd., Gateshead-on-Tyne, have 
received a contract for a large extension to the City of Ports- 
mouth electricity undertaking. This order comprises two high- 

ressure water-tube boilers, complete with stokers, super- 

eaters, economisers, air heaters, mechanical draught plant, 
grit-collecting equipment, feed pumps, coal and ash-handling 
plant and buildings. The boilers are of the Clarke Chapman 
cross drum header type, and are each to be capable of evaporat- 
ing 150,000 lb. of water per hour. The steam pressure will be 
625 lb. per square inch, and will be superheated to a final 
temperature of 850 deg. Fah. The total value of the contract is 
over £150,000. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Speocrattor, Ltd., Friern Park, North Finchley, N.12, 
announces the appointment of Mr. Donald McConnell, B.Sc., 
A.M.1.A.E., as sales manager to the company. 


Mr. A. C. Harpy, B.8c., A.M. Inst. N.A., has been appointed 
to the board of Welding Supplies, Ltd., of Charlton, London, 
S.E.7. This company is a subsidiary of the Swedish Kjellberg 
group on the Continent, and is specially concerned with the 
manufacture of electrodes for welding purposes. 

Coopr, Wriison, MITCHELL, AND VAUGHAN-LEE, 9, Victoria- 
street, London, 8S.W.1, inform us that they have taken into 
partnership Mr. R. D. Gwyther, who has been on their staff in 
charge of works for a number of years. The new firm will carry 
on business at its present address and under the same name. 


TAYLOR AND Jones, Ltd., makers of reamers and other tools 
for engineers, of Honley, near Huddersfield, announce the 
termination of the arrangement under which they were repre- 
sented in the London area by B. Elliott and Co., Ltd., of York- 
road, N.7. They are now dealing directly with London business. 


SHELVOKE AND Drewry, Ltd., Letchworth, inform us that 
they have secured the services of Mr. Charles K. Edwards as 
chief engineer. He will devote his energies to the design, 
development, and improvement of the company’s range of 
vehicles and apparatus for icipal cl services and 
other uses. Mr. Edwards began his professional career in 1907 
with Napier and Son, subsequently serving with the Associated 
Equipment Company, Ltd., for seventeen years. From 1929 
to 1932 he served as chief engineer to Morris Commercial Cars, 
Ltd., and for the last 3} years he has been chief engineer to 
Guy Motors, Ltd. * 

HEENAN AND Froup:, Ltd., Worcester, inform us that a 
group has acquired from 8.T.D. Motors, Ltd., the entire Heenan 
and Froude assets at Worcester. The new board will consist of 
Mr. C. L. Hill, partner in Charles Hill and Sons, Bristol, and 
chairman of the Bristol City Line of Steamships, Ltd.; Mr. 
A. P. Good, partner in Pennington and Son, London; Mr. 
A. W. P. Maewhinnie, director of Dawnay, Day and Co., 
London ; Mr. D. H. M. Boyle, director of Andrews Toledo, Ltd., 
Sheffield; and Mr. W. M. Ratcliffe, present director and 
general manager, who will continue in the same capacity. It 
is intended that the business shall be carried on as heretofore 
at Worcester under the name of Heenan and Froude, Ltd., 
but it will be further developed and extended. 











Rosert Hooxe.—The Institution of Professional Civi 
Servants announces a lecture on ‘“ Robert Hooke,” by Dr. 
H. J. Gough, F.R.S., Superintendent of the Engineering Depart- 
ment, National Physical Laboratory, on Friday, March 27th, 
in the Lecture Hall, Royal Society of Arts, John-street, Adelphi, 
W.C.2. The chair will be taken by Mr. H. T. Tizard, F.R.S., 
Rector of the Imperial College of Science and Technology. 
Tea will be served at 5 p.m., and the lecture, which will be illus- 
trated by lantern slides, will begin at 5.30. The Institution 
extends a cordial invitation to all our readers. 


Removal or Iron From WatTeER.—If water supplies contain 
more than 0-3 parts per million of iron many difficulties are 
encountered, and a new material has been develo in the 
United States by the C. F. Burgess Laboratories, Inc., for its 
removal in domestic and industrial water supplies. Known as 
‘* Birm ” and marketed in this country by the Burgess Products 
Company, of Barwell, Leicester, the material is a granular 
mineral, which converts the dissolved iron into an insoluble 
hydroxide form, which is filtered out in the bed. It is a catalytic 
agent, and forces a combination of the dissolved iron with the 
dissolved oxygen in the water. The precipitate is in a flocculent 
state in the dlter bed. Turbidity is removed from treated water 
as the precipitate carries down with it suspended materials, 
bacteria, &c. Periodically it is nec to flush out the 
accumulations by back washing, after which the ‘‘ Birm "’ bed 
is ready to repeat its cycle of iron removal. At present, 
‘“‘ Birm ” is only being made in the United States, but we are 
informed that the Burgess Products Company proposes to lay 
down a plant for its production in this country. 
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A Seven-Day Journal 


The Queen Mary Leaves the Clyde. 


SHortTLY before ten o’clock on Tuesday morning, 
March 24th, the newly completed 80,773-gross-ton 
Cunard White Star liner *‘ Queen Mary ” left John 
Brown’s Clydebank yard, where she was built and 
engined, and moved astern from the fitting-out basin 
into the mouth of the river Cart. She turned her 
bows downstream, and with the rising tide set off 
down the river before 10.30, almost an hour before the 
expected time. At her stern were the tugs ‘““Romsey,”’ 
of Southampton, and “ Flying Falcon,” of Glasgow, 
with the ‘Flying Eagle” at the bow and the 
** Paladin ” on her flank, midway down the hull, to 
*“nuzzle”’ her as she swung out, with three other 
tugs in attendance awaiting orders. The difficult 
moments occurred soon after the start, and twice 
she grounded gently on the Clyde mud, the first time 
with her bow and stern and the second time with her 
bow only. On both occasions the swinging across 
the stream was caused by the combined effect of the 
incoming tide and a fresh south-easterly breeze on 
her quarter. With the aid of two tugs at her bows 
and one moored astern, and her own engines, and 
later with seven tugs at her bow, stern, and star- 
board side, she was straightened near the Dalmuir 
Light shortly after eleven o’clock, and moved ahead 
again. At 12.15 Erskine Ferry was passed, and 
twenty minutes later the river bend at Bowling was 
turned without difficulty. When easing her off the 
mudbank her engines were run full speed astern, 
and it was noticed there was very little vibration. 
Shortly after one o’clock Dumbarton Rock was 
passed and Port Glasgow was reached some twenty 
minutes later. The ‘‘ Queen Mary ” passed Greenock 
at two o'clock and after the tugs had cast off, at 
2.25 the 16-ton port anchor was dropped at the 
Tail of the Bank. Commodore Sir Edgar Britten was 
on the bridge, with Captain Cameron, the Clyde 
pilot, while Captain Murchie, the other pilot, was on 
the after bridge controlling the tugs astern. ‘To all 
who took part in this successful river voyage the 
greatest credit is due. At Southampton the King 
George V graving dock is ready to receive the ‘* Queen 
Mary ” on Friday morning. 


The Naval Conference. 


THE final meeting of the First Committee of the 
Naval Conference was held on Saturday last, March 
2lst. At it the report of the Drafting Committee 
was approved and adopted. The Committee sub- 
mitted a full draft of the Treaty, of the Protocol of 
Signature, and of an additional protocol. The delegates 
signed the Treaty on Wednesday last, March 25th, and 
it is to be published at once as a White Paper. The 
Treaty consists of three main parts, one providing for 
the advance information of annual building pro- 
grammes and for exchange of information. During the 

eft four months of each year each signatory Power 
will inform the other signatory Powers what new 
ships it intends to lay down or acquire during the 
current building year, giving full particulars of size, 
armament, and characteristics of each ship; any 
alteration adopted during construction will be 
similarly notified, and the details will be confirmed 
as soon as the ship is completed. The second part 
defines the qualitative limits to be adopted, which 
were described in a Journal note last week. The 
third part of the Treaty consists of the “ safeguarding 
clauses.’ These provide for consultation between 
the contracting parties with a view to relaxation 
of the restrictions prescribed in the event of those 
restrictions not being accepted, or being exceeded, 
by Powers other than the original signatories; in 
the event of war; in the event of accidental loss of 
any ship; or in the event of the security of any 
Power being adversely affected by any change of 
circumstances. 


Director of Aircraft Production. 


SPEAKING in the House of Commons on Thursday, 
March 19th, Sir Philip Sassoon, Under-Secretary 
for Air, announced that it had been decided by the 
Government to appoint a Director of Aircraft Pro- 
duction, which post would be filled by a very good 
business man of special experience from outside. 
On Friday, March 20th, it was announced that 
Lieut.-Colonel H. A. P. Disney had been appointed 
to the position, and that he would assume his new 
duties under the Air Member for Supply on March 
31st. Lieut.-Colonel Disney, who is forty-two years 
of age, was educated at Marlborough and Caius 
College, Cambridge. He was granted a commission 
in the Territorial Force at nineteen, and at twenty-one 
was a pilot in the Royal Flying Corps in France. 
In 1916 he joined the War Office staff and became 
Chief Liaison Officer in France with the Air Board, 
Deputy Assistant Director of Aircraft Equipment in 
1917, and later in the same year Deputy Assistant 
Quartermaster-General with the Forces in Italy. 
After special service in France he was promoted 
lieutenant-colonel on the field at the age of twenty- 
four. He was mentioned three times in tches 
and received the Order of the Crown of Italy. After 


the Armistice he became G.S.O.1 (Technical) in 
London, and in 1919 Aeronautical Adviser to the 
Ministry of Labour. Entering commerce late in 
1919, Lieut.-Colonel Disney joined the Western 
Electric Company, Ltd., and when that company 
became Standard Telephones and Cables, Ltd., he 
became a director. Other directorships have been 
those of Creed and Co., Ltd., Chile Telephone Com- 


pany, Ltd., Kolster Brandes, Ltd., International 
Telephone and Telegraph Company, Ltd., and 
Standard Radio Relay Services, Ltd. Since 1932 


he has held an executive position with E. K. Cole, 
Ltd., of Southend-on-Sea, manufacturers of radio 
and moulded products. 


Deterioration of Structures in Sea Water. 


In the fifteenth report of the Committee of the 
Institution of Civil Engineers, on the Deterioration of 
Structures in Sea Water, which has just been pub- 
lished by H.M. Stationery Office, price 12s. 6d. net, 
the results of nineteen years of research on the 
ravages of sea water on metal, timber, and concrete 
are surveyed. Damage to timber in sea water, the 
report states, is mainly caused by ship worms and 
molluses, and impregnation with the arsenical com- 
pound known as “DM,” or chloro-dihydro-phen- 
arsazine, has been found effective, while in other cases 
creosoting seems to repel the attack of marine 
animals. In the tests made on the corrosion of iron 
and steel in many parts of the British Empire and the 
Tropics, the investigations show that, on the whole, 
there is little to choose between wrought iron and 
mild carbon steels, both being cleaned from scale. 
With regard to carbon steels exposed with the scale 
on, those high in sulphur and phosphorus proved the 
least satisfactory. The addition of small percentages 
of copper was shown to be of some benefit. The 
addition of chromium appeared beneficial in the tests 
above high-water mark, but in the half-tide and com- 
plete immersion tests it resulted in excessive pitting. 
The best results were obtained with a 36 per cent. 
nickel, which was exceptionally resistant under all 
conditions. Cast irons resisted aerial corrosion well, 
but in the half-tide and complete immersion tests 
corrosion was found beneath the surface. The report 
discusses the protection of iron and steel by means of 
paint and other preservatives, and investigations into 
deterioration of reinforced concrete are also dealt with. 


Waterloo Bridge. 


Own Saturday last, March 21st, a number of timber 
experts, including Mr. E. H. B. Boulton, the technical 
director of the Timber Development Association, 
examined the piles which are being extracted by a 
crane at the rate of about twelve per day from the 
foundations below No. 5 pier of Waterloo Bridge. 
The weight of each pier, about 10,000 tons, was, it 
has now been found, borne by 200 to 300 timber piles, 
many of which have in the last few days been removed 
and examined. Mr. Boulton, who is to prepare a 
report on the subject for the engineers and con- 
tractors, has expressed some surprise as to the 
selection of the piles, which vary from cylindrical 
boles, 20in. in diameter and 19ft. in length, to 
crooked stems not more than 8in. diameter and _ l(ft. 
long. They include, we understand, piles of beech, 
elm, and Scotch pine, which probably had their 
origin on a single Buckinghamshire estate. The 
varying dimensions and species of timber point to a 
somewhat haphazard selection, and it is of interest 
to note that the timbers of the horizontal platform 
on the top of the piles are of greater dimensions than 
are the piles themselves. Although the timber has 
served well and only shows signs of softening where 
there are one or two inches of sapwood, Mr. Boulton 
inclines to the view that had more care been exercised 
in the selection of the piles there would have probably 
been no subsidence and no necessity to rebuild the 


bridge. 


Safety in Mines. 


At a further sitting of the Royal Commission on 
Safety in Coal Mines on Monday, March 23rd, 
Mr. E. Rowley, H.M. Divisional Inspector of Mines, 
gave evidence. He stated that last year there were 
191 mines working in the Midland and Southern 
Division and 44,600 people employed underground, 
their production being 15,572,500 tons. In the period 
1929-35 the numbers of men killed and injured, 
underground and on the surface, were respectively 
as follows :—Cannock Chase, 142 killed and 584 
injured ; South Staffordshire and Worcester, 72 
and 201; ‘Warwickshire, 90 and 523; Shrop- 
shire, 16 and 100; Somerset, 16 and 68; Bristol, 
7 and 31; Kent, 55 and 101. The large majority of 
the accidents took place underground. None of the 
casualties was due to defective plant, but two were 
due to neglect or breach of rules by officials, 29 to 
neglect or breach of rules by workmen, 333 were 
avoidable by the exercise of ordinary care, and 527 
were unavoidable. Mr. Rowley went on to say that 
in large mines or concerns operating several mines 
general managers or agents should be holders of first- 
class certificates of competency. They should have 
full control of the undertakings, and should always 
shoulder full responsibility under the law. Chief 
mechanical and electrical engineers should have full 








responsibility before the law for all acts and omissions 
committed by themselves; contractors’ workmen 





erecting machinery for screening or washing coal 
should share the responsibility and liability that 
other workers in the mines did ; and those who made 
statutory surveys of the mines should be liable for 
compliance with the law as if they were employees 
at the mines. It was desirable, especially in view of 
modern mining, with all its mechanisation, that the 
status of the deputy should be increased, and that he 
should devote the whole of his attention to his 
statutory duties. Any spare time he might have 
should be devoted to the education of his workmen 
in order to reduce the number of accidents due to 
the “ human element.” 


The British Electrical Development 
Association. 


INTERESTING facts regarding electrical affairs 
were referred to by Sir Harry Brittain at the annual 
luncheon of the British Electrical Association, held 
at the Savoy Hotel on Friday, March 20th. The 
cost of electric power in the household in Great 
Britain as a whole, he explained, was lower in the 
urban areas than anywhere else in the world, and 
every trollybus that appeared on the road, every 
additional route mile of electrified railway, and 
every householder that began to use power helped 
to lower the price still more. Last year over 200,000 
electric cookers were connected to the supply mains 
in Great Britain, an increase greater than that 
recorded by the whole of Europe combined. During 
the past few years half a million more consumers 
had been added per year. By the end of 1936 one 
million new consumers were expected, whilst at the 
end of 1937 80 per cent. of the houses in the country 
would enjoy the possible service of electricity. 
Flats such as those being built at St. Pancras and 
elsewhere were being provided with electrical facilities 
long overdue. An all-electric hospital was in the 
course of erection in Glasgow. The decision of the 
L.N.E.R. to embark on the electrification of the 
Penistone route between Manchester and Sheffield 
marked an epoch in the history of railway electrifica- 
tion, for it was to be remembered that it was a goods 
traffic scheme. But a vast amount of work had to 
be done to make the country thoroughly electrically 
minded, and it was amazing that up to the present 
electrical people had considered a relatively small 
sum sufficient for a nation-wide drive in salesmanship 
and publicity. This matter was subsequently taken 
up by Mr. P. J. Robinson, Chairman of the Associa- 
tion’s Council, who agreed that £90,000 was a paltry 
sum for publicity from an industry with a capital 
value of £500,000,000. 


The Howrah Bridge Contract. 


ACCORDING to news received from India, a majority 
of the sub-committee of the Calcutta Port Commis- 
sioners has recommended the acceptance of the 
tender of the Cleveland Bridge and Engineering Com- 
pany, Ltd., of Darlington, for the construction of the 
new Howrah Bridge over the Hooghli in accordance 
with the official design prepared by Messrs. Rendel, 
Palmer and Tritton, of Westminster. We are given 
to understand, however, that the sub-committee was 
not unanimous in its opinion, and that a final decision _ 
with regard to the contract has yet to be taken. The 
new bridge will take about four years to build. Other 
tenders are those of Messrs. Krupp and of the Indian 
Combine, the Braithwaite-Burn-Jessop Construction 
Company, Ltd. It is understood that the Indian 
members of the sub-committee are desirous that the 
order should go to the Indian Combine, so as to pro- 
vide the maximum amount of employment in India. 
On the other hand, the Cleveland Company, it is 
stated, is prepared to purchase in India all the cement 
and steel bars required for the reinforced concrete 
work, while if the prices be reasonable it would also 
purchase in India the 2500 tons of steelwork for the 
bridge which would be partly manufactured in 
England and completed in Calcutta. It is also under- 
stood that Indian contractors would be employed on 
the foundations and other parts of the work. 


Loss of the City of Khartoum. 


THE inquest on the twelve victims of the accident 
to the Imperial Airways flying boat “ The City of 
Khartoum,” which crashed into the sea on December 
31st, was concluded at Alexandria on Thursday, 
March 19th. The coroner, the British Consul-General, 
Mr. C. E. Heathcote-Smith, stated that it was im- 
possible on the facts produced to establish with 
certainty thé cause of the accident. It was proved, 
he said, that at the moment the engines failed there 
was no fuel, but he rejected the theory that the 
primary cause of the accident was the alteration 
which was made to the main jets of the carburetters, 
and found that the shortage of fuel was caused either 
by an air lock in the petrol gauges or by the exhaus- 
tion of the petrol supply. He made the following 
recommendations :—Any alteration of the mechanism, 
such as was made during ‘“‘ The City of Khartoum’s ” 
last flight, should be brought to the notice of the 
pilot and the flight engineer. The pilot’s petrol 
calculation should be recorded and left behind before 
each flight. Intercommunication measures between 
the flare-path and the slipway should be tightened 
up. A seagoing tug should permanently stand by in 
Alexandria Harbour for rescue and salvage; and 





marine distress signals should be carried by aircraft. 
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Some Compression Ignition Engine 
Problems. 


By GEORGE 


No. 


(Concluded from page 309, 


Theory.—In_ the author’s opinion, spontaneous 
combustion in C.I. engines is the phenomenon 
resulting from an initial and partial dissociation of 
the fuel, caused by a local5 rise in temperature of 
pulverised fuel when injected in hot and compressed 
air. This local rise in temperature is the sum of 
two temperatures, viz., the temperature prevailing 
in the cylinder at the moment of injection, and an 
independent temperature due to the process of 
bringing to absolute rest the fast-moving pulverised 
fuel, ¢.e., the conversion of the kinetic energy stored 
in the fuel spray in motion into heat in its true 
state. 

Five factors have to be considered :— 


Temperature : air temperature. 

Density : air pressure. 

Kinetic energy : velocity of the droplet. 

Adhesion : coefficient of friction of each fuel ; 
coefficient of contact of each fuel. 

Diffusion : coefficients of thermal conductivity 
of each fuel from section to section of the fuel and 
from skin to mass. 


Consider the motion (in heated and compressed 
air) of one single element of mass of the fuel (say, a 
droplet having a radius equal to 0-0005in. of an inch) 
from the nozzle to the cylinder walls of a compression 
ignition engine. Air is compressed in the combustion 
chamber to such a degree as to be almost solid—at 
least viscous—and to be heated to a temperature of 
500 deg. Cent. (773 deg. Cent. absolute). The 
velocity of the droplet—at the core of the spray—is 
approximating to that given by Toricelli’s law, viz., 

=4/2gH. Further, to simplify this argument, 
assume no friction and resistance factors, and also 
that the nozzle be a plain orifice and that therefore 
the head of liquid becomes H=liquid pressure —air 
pressure. If the liquid pressure be doubled the 
velocity of the spray is tending to approximate a 
double value, but if the air pressure is halved the 
spray velocity tends to remain nearly constant. 

Compare the numerical examples (all arbitrary 
figures) in Table I, the basis figures for which are :— 

Liquid pressure = 100. 

Air pressure= 30. 

Length nozzle 2 (constant factor). 











Taste I. 
Gon. Conditions. % /29H. V 
| Haste 4 2x 32x 70 67 approx. 
2 |{ Double Fal preseure \ 2x 32x 170 104 approx. 


Basic fuel pressure | 
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| 73-5 approx. 


{ 








Doubling the liquid pressure results in an increase 
velocity in the ratio 104:67. Reducing the air 
pressure to one-half hardly increases the velocity in 
the ratio 73-5 : 67. 

The moment the droplet travels an infinitesimal 
distance, say, 0-O00lin. its shape is altered. The 
“vacuum” created by its displacement causes a 
suction which elongates the sphere, and it assumes, 
therefore, a ‘‘ pear ”’ or streamline shape, increasing 
considerably the surface of friction. The spray 
velocity being of a high order (400 m.p.h.) and 
pressures dealt with being very great, this stream- 
lining process reduces to an exceedingly small size 
the tail end of the droplet, and probably this is the 
first section of the liquid te reach the temperature of 
dissociation—possibly it glows first. The amount of 
kinetic energy translated into the simple form of heat 
will depend naturally upon the rate or degree of 
friction and the inability of the fuel rapidly to contact 
with the air. Therefore there must be a coefficient 
of friction, and a coefficient of contact. 

This coefficient of contact may affect the delay in 
two ways: one is the possibility of an insulative 
layer intervening between the air and the, droplet’s 
skin; hence “smooth” and “rough” fuels (not 
meaning smooth or rough-running engines, but smooth 
or rough contact between fuels and air). The other 
is best demonstrated by an analogy. If a liquid wets 
the walls of the tube through which it passes, the 
layer of liquid which is in contact with the walls does 
not change. It remains fixed while the mass of liquid 
flows past without losing much of its kinetic energy. 
But if the walls are rough or if there is no “ affinity ”’ 
between the tube and the liquid there will be friction 
and loss of kinetic energy in overcoming this friction. 
This loss of K.E. must reappear in the form of heat. 

Again, certain fuels will retain locally more heat 
than others ; the property of a fuel to retain or dis- 





5 The » cognates film of a liquid is a seat of energy and is 
physically different from the interior. 
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perse heat collected on a certain point or on a certain 
area of its skin, #.e., to let heat rapidly reach the core 
of the droplet or to let it percolate rather slowly, 
seems to indicate a coefficient of conductivity 
between the skin and the mass of fluid. A fuel witha 
low coefficient of conductivity, as explained, will have 
a shorter delay period (time factor) than another one 
diffusing rapidly the heat collected at a local point. If 
local rise in temperature is the result of absorbing the 
whole of the kinetic energy stored in the droplet it is 
conceivable that the sum of the ambiant temperature 
plus the conversion heat is sufficient to bring the fuel 
at that particular point to the temperature of dis- 
sociation, provided, of course, that friction between 
air and fuel is quickly established and that the fuel 
in question can retain and accumulate the excess of 
heat generated by this friction. The raising of some 
particle of fuel to glow heat and the combination in 
presence of this glow of some of the gases and oxygen 
from the air would commence the process of com- 
bustion. Possibly the first gas released is hydrogen, 
which will then percolate through the whole droplet, 
as it does under pressure through white-hot iron. 

But whatever the actual chemical reactions taking 
place may be—and it is not the object of this theory 
at this stage to discuss them— it seems probable that 
spontaneous combustion of fuel injected in spray form 
in heated and compressed air is governed by at least 
the five factors mentioned, and accepting this hypo- 
thesis as a basis for test purposes, it ean be applied 
to the nine questions formulated above to find out to 
what extent they confirm or oppose it. 

The first question is answered rather at length by 
the preceding discussion. 


For what reason does a fuel ignite in air heated to 
a temperature of, say, 500 deg. Cent. and compressed 
at 35 atmospheres, but will not ignite if the com- 
pression pressure is only 17-5 atmospheres, other 
conditions being identical ? 

Temperature and volume being constant, the 
density—therefore the viscosity—-of the air is 
proportional to the pressure. Below a certain 
air pressure the spray will simply travel in the 
air without generating sufficient friction heat. 
Different fuels tested in the same engine under 
comparative conditions have different delays point- 
ing therefore to various coefficients of friction and 
conductivity. Viscosity, density, volatility cannot 
affect velocity. Conditions being identical, all liquids 


—ether or mercury— issue with equal velocities under 


the action of equal heads of their own substance. 

Consider two fuels having different characteristics 
injected at an equal velocity in equal conditions of 
pressure and temperature. Viscosity and size of 
drops have been experimentally proved to have no 
effect on delay period. Yet these two fuels will have 
different delays. Just as a shaft revolving in a well- 
lubricated bearing will generate no objectionable 
heat rise, due to the coefficient of friction being low, 
so a high-velocity “ self-lubricating ’’ fuel will travel 
through heated compressed air without raising 
sufficiently the droplet skin temperature to cause it 
to ignite. On the contrary, a spindle running in a 
dry bearing rapidly generates a considerable amount 
of local heat ; in a like manner, a “dry ”’ fuel not 
contacting® with air will, if driven with the same 
velocity as the above-mentioned fuel, occasion a 
rapid temperature rise. Again, a brake acts on a 
wheel proportionally to the bearing surface of the 
shoe brake, the pressure behind it, and the coefficient 
of friction between the materials. So with a spray of 
fuel in compressed air, and, for a given fuel, the higher 
the pressure, the greater the braking effect on the 
droplets and the more rapid the conversion of kinetic 
energy into local heat and therefore shorter delay. 
Further different liquids will wet to various extents 
the walls of boiler tubes, or, conversely, different 
steels will have different ‘‘ rates of wetting.’’ In a 
similar way, various fuels will have divers ‘‘ delays 
of contact ’’ or adhesion with the air, hence another 
factor affecting the coefficient of friction. 

Thus pressure would affect combustion delay on 
account of two factors :— 


(a) Coefficient of friction ; 
(6) Coefficient of contact ; 


being capable of taking all the values that the com- 
bination of the blending components will allow. 
And when air pressure is below a certain measure, 
although the coefficient of friction of the fuel may be 
available in a latent form to evolve the spontaneous 
combustion process, there is not sufficient ‘‘ grip” 





6“ Not contacting with air” in the sense that it does not 
‘ wet ” the air (not meaning rah by a layer of insulating 
prnanst such fuel would be described as ‘‘ rough.” 





in the air, through want of density, to develop this 
coefficient factor. 


What explanation is there for large or small 
droplets of a fuel having practically the same delay 
period ? 

The coefficient of friction would explain this ques- 
tion. If a local rise in the temperature of the fuel 
skin is the cause of dissociation and subsequent 
combustion, so far as the delay period alone is con- 
cerned, the size of the droplet—.e., the degree of 
pulverisation—is immaterial. Any fuel—or liquid 
for that matter—is bounded by a superficial skin or 
film which behaves like a stretched membrane, and 
which in time reduces the contained fluid to a form 
giving the greatest cubical content the least super- 
ficial area. The thickness of that film probably 
remains constant. Therefore, provided the con- 
ductivity factor be a low one, and the droplet mass 
be small for a given liquid or fuel, the ‘‘ delay period ”’ 
will remain constant, irrespective of size drop. 


How to account for volatility having no effect on 
delay periods and for the fact that addition of petrol 
to a fuel oil will not reduce the delay period ? 

Can volatility affect the delay period ? The more 
volatile fuels are bound soon to form some vapour, 
and this vapour surrounding the droplet with an 
insulative layer will prevent direct contact, and there- 
fore friction, between the liquid fuel and air. (Thus 
a drop of water on a hot iron plate.) Dissociation, 
not vaporisation, is the object in view. For this reason 
the author doubts that injection of petrol, either 
alone or diluted in fuel oil will help to reduce the delay 
period of a given fuel oil. On the contrary, every 
reasoning tends to explain that in the absence of a 
spark or flame combustion will be retarded. Pre- 
ignition, as happening in petrol engines when com- 
pression ratio is too high, is not in the same category. 
For then we have an explosive mixture of air and 
vapour at atmospheric pressure. In the C.1. engine, 
petrol injection causes too slow an evaporation or 
vaporisation at the pressure obtaining in the cylinder 
and in too small proportions to create an explosive 
mixture. 


How to explain the *‘ paradox ’’ of approximately 
equal delay periods (for a given fuel) at various speeds, 
say, between 750 and 2000 r.p.m.? 

The answer to this question seems to prove the 
whole theory. The needle valve, as already explained, 
opens at a constant initial pressure. Up to a certain 
engine speed the initial pressure remains the maximum 
pressure throughout the delivery period, this being 
due to the fact that the maximum volume of fuel 
the nozzle orifice can handle per unit of time at that 
particular pressure is only reached at a certain speed 
when the pipe pressure, as distinct from the nozzle 
pressure, reaches a certain Value. The moment the 
volume of fuel delivered by the pump is too great to 
be dealt with by the nozzle (at the initial pressure), 
the pressure at the nozzle end rises and to this rise 
in pressure corresponds an increased velocity of the 
spray, as shown in Case 2, Table I. Therefore, up 
to @ certain limit, depending on the nozzle design, 
the velocity of the spray will remain constant until® 
a certain engine speed is reached. From this moment 
the spray velocity will be a direct function of the 
engine speed. 

The air pressure remains nearly constant at all 
speeds (i.e., it may vary slightly on account of the 
cooling and/or heating factor introduced by the 
cylinder walls, exhaust valve, &c., but not sufficiently 
to influence materially the theory), and consequently 
its temperature, viscosity, and densify are also con- 
stant factors. In these conditions and for a given 
fuel the time factor (delay period expressed in 
microseconds) becomes a function of the spray velo- 
city. The higher the spray velocity, the shorter the 
delay period expressed in time. A higher spray 
velocity is caused by a faster engine speed (r.p.m.). 
Therefore to a higher engine speed corresponds a 
proportionally longer delay period (crank angle 
value). Since, however, the delay period (time value) 
is proportionally less at higher speeds, the increase 
in crank value is thereby compensated, and so the 
delay period (crank angle) tends to approximate to 
a constant value at all speeds. 

This reasoning tends to confirm the theory that 
all other factors remaining constant the delay period 
is a function of the spray velocity. 


Why do nozzles carbonise ? 

Nozzles used in conjunction with jerk pump 
systems carbonise at the end of the injection period. 
As previously discussed, there is a conceivable moment 
when the combined effect of the drop in pressure at 
the nozzle end and of the reduced clearance at the 
valve seating is to create conditions conducive to 
the formation of a ‘ dribble”’ through the nozzle. 
This “ dribbling drop ’’ having no velocity is met by 
cylinder conditions already explained, viz.: Lower 
pressure and lower temperature ; scarcity of oxygen ; 
increase in proportions of inert gases and vapours 
(nitrogen, carbon dioxide, steam, sulphur dioxide). 

A slow cracking (or distillation) process takes 
place on the nozzle walls. The lighter constituents 
of the fuels are whirled away ; in the absence of 
sufficient heat (a large proportion of local heat 
being carried away by the metal surrounding the 
nozzle) to carry to completion the combustion process 
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a certain amount of molecular attraction between 
steel and carbon is satisfied and, therefore, a carbon 
deposit appears. Combustion generally takes place 
away from the nozzle—this being due to spray 
velocity—and so the next combustion cycle cannot 
clear the carbon deposit. Were the last stages of 
injection period carried out at a pressure equal to 
or higher than the initial pressure, fuel nozzles would 
not carbonise so easily. 


Why should smoke patterns be found outside the 
spray path ? 

When injection begins turbulence does not affect 
the direction of the spray and, therefore, the droplets 
are directed towards a suitable area in the combustion 
chamber. During its journey from the nozzle to the 
combustion chamber walls the droplet is rapidly 
brought to a standstill and the kinetic energy thus 
‘Jost ’’ reappears in heat form, beginning the com- 
bustion process soon after brought to an end. 

But if this be true of droplets at the centre or core 
of the spray, it is not quite so for the droplets forming 
the outer fringe. Having lower velocities (due to 
friction against the nozzle walls and molecular 
attraction between liquid and metal) they are 
whirled round by the turbulent air. They have little 
kinetic energy to transform into heat, and the 
‘spread period ’’ not yet being entered into these 
droplets are projected against the relatively cold 
walls of the cylinder or combustion chamber. Similar 
conditions to those causing fuel to carbonise on the 
nozzle being now prevalent, smoke patterns form 
outside the path of the spray. 

This tends to lend support to the theory. 


Why do heavy droplets leave carbon deposits on 
reaching the cylinder walls, or piston head, and why 
do fine droplets fail to reach them ? 

For reasons similar to those explaining the previous 
question. Combustion starts as already explained. 
The momentum is greater in a heavy droplet than 
it is in a small one. Burning not fast enough to con- 
sume its whole mass, yet having retained sufficient 
velocity to penetrate the very last layer of compressed 
air, the heavy droplet impacts with considerable 
force against the cold cylinder walls. The kinetic 
energy left in the droplet is absorbed in the formation 
of numerous tiny globules which, having no direction 
nor penetrative velocities, remain stagnant. Condi- 
tions as those existing during the last stage of injec- 
tion being almost duplicated, the same results are 
obtained. 

Fine droplets, on the contrary, having little mass 
and great momentum, are dissipated in heat through 
combustion long before they can reach the cylinder 
walls. Thus is demonstrated the importance of 
injecting fuel as finely pulverised as possible in 
conjunction with deep penetration. These two 
factors :—Fine pulverisation and deep penetration, 
have hitherto proved to be impossible to reconcile, 
since, to obtain “‘ penetration ’’—or velocity—a large 
size drop is, or seems to be, indispensable. There are 
means, however, for combining these two factors and 
obtain the seemingly impossible result, viz., fine 
atomisation and deep penetration, but the discussion 
of these means is beyond the scope of this article. 


Why do droplets injected in combustion chambers 
vid cooler air have longer delay periods ? 

The fact that injecting fuel in combustion chambers 
vid cooler air layers increases delay period adds 
further support to the theory. By losing their 
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penetrative velocities (on account of the friction of 
the cooler air, and such friction not being prolonged 
enough to start combustion) the droplets reach the 
prechamber (where air is highly compressed and super- 
heated) with insufficient kinetic energy in store 
rapidly to force their way in and bring the outer 
skin temperature to the point of dissociation. 

There is consequently a longer delay period. 

Thus there is to be found some measure of support 
for the hypothesis that spontaneous combustion of 
fuel injected in compressed and heated air is not 
purely a chemical phenomenon, but is, on thecontrary, 
firstly a physical one depending on the five factors 
already enumerated. It is, of course, possible that 
the permutation of kinetic energy into heat takes the 
form of an accumulation of static electricity—again 
at a local point—and that the actual beginning of 
dissociation and combustion is caused by an electric 
spark. This does not affect in any way the theory 
just discussed, the dame factors being necessary 
to bring an unstable state of static electricity between 
the air and the fuel oil. But notwithstanding 
reasoning and deducing, any theory requires unques- 
tionable evidence before it can be accepted as truth, 


suggested that experiments be carried out by investi- 
gators with the aid either of their own instruments 
or with the assistance of the simple apparatus about 
to be described. 

Take a small cylinder A—see diagram-—fit it with a 
thermometer or pyrometer T, a pressure gauge G, a 
relief valve RV, a capillary tube CT, one intake 
valve I, one delivery valve D, and surround the whole 
outfit with a steam jacket. This arrangement being 
roughly illustrated by the appended sketch. All con- 
nections are, of course, made air-tight. Admit air 
under pressure P into the cylinder using the well- 
known, equation 

PV=wkhT 
to determine both pressure and temperature of the 
air. Admit steam in the steam jacket till conditions 
pressure=35 atmospheres and temperature 500 deg. 
Cent. (773 deg. Cent. abs.) prevail. During these pre- 
liminary adjustments the capillary tube C T must be 
full of oil—the subject of the experiment—and sealed. 

This stage being reached, raise gradually the oil 
pressure till it registers a pressure of 1 Ib. per square 
inch above the air pressure in the cylinder. The dia- 
meter of the capillary tube will govern the size drop 
of the fuel under experiment. The drop, detached 
from the tube under such a low pressure, will have no 
appreciable velocity, and therefore its kinetic energy 
in the compressed air will be extremely small. 
Although placed in conditions similar to those pre- 
vailing in the combustion chamber of an engine, it 
should—if the theory be correet—not burn spon- 
taneously and both gauge and thermometer should 
register no alteration in pressure and temperature. 
As much of 100 mm.* should be “ injected ”’ in such 
@ manner, and if the volumetric capacity of the 
cylinder A equals that of an engine combustion 
chamber, the rise in pressure at the end of ‘‘ injection ” 
should be quite small. 

Begin afresh a new experiment, increasing the oil 
pressure so as to give a low but greater velocity to the 
drop, and continue the tests henceforth with new 
sets of equal conditions, increasing step by step the 
pressure, till combustion does take place. This will 
indicate the minimum velocity necessary to cause 
that particular fuel to ignite under these conditions 





a fuel at constant velocity and temperature, but with 
variable pressures, very useful data will be obtained, 
and tests with a fuel at constant velocity and pressure 
and variable temperature will yield further valuable 
information concerning this particular fuel. 

Testing various fuels over wide ranges of pressures, 
temperatures, and velocities will furnish the manu- 
facturers of engine and fuel equipment with the neces- 
sary information to design an engine having a diagram 
approximating to the ideal “‘ Diesel’? cycle and thus 
help considerably to solve such problems as aircraft 
‘* Diesel ’’ engine and multi-cylinder engines of as low 
power as 10 to 20h.p. The difficulties encountered by 
aero compression ignition engines are mainly their 
weight and the falling air pressure and density with - 
increasing altitudes. The weight factor is partly 
compensated by the greater efficiency of the C.I. 
engine (more miles per gallon of fuel), and therefore 
the saving on fuel weight (for a given horse-power 
unit and for a given distance to be flown). The 
gradually reduced weight of air drawn in the cylinders 
is @ serious obstacle that no supercharger having 
constant blade area and constant speed in relation 
to engine speed seems likely to overcome. 

The importance of pressure in relation to delay 
period has already been stressed and therefore the 
dropping air pressure in the cylinder corresponding to 
higher altitudes is the problem to be tackled. 

As to multi-cylinder low-power high-speed engines, 
the main problem is to inject the minute quantities 
of fuel per cylinder necessary for proper combustion. 
When one calculates the bore and stroke of a pump 
delivering variable quantities of fuel up to 100 mm.’*, 
the problem of designing a pump with a maximum 
output of 25 mm.* or even 15 mm.* becomes serious 
indeed. The author believes that pump plungers 
much smaller than }in. diameter and delivering fuel 
during an effective stroke of less than 2mm. are 
beyond the scope of commercial proposition, inasmuch 
as pressure of 300 atmospheres are common and are 
to be held by the fit- of the plungers in the barrels. 
This fit demands high-class grinding (internal and 
external) and lapping to extremely fine tolerances. 
Probably the approaching of the problem along 
different lines based on different principles will pro- 
vide a solution to its difficulties. 





of pressure and temperature. By experimenting with 








HE Northern Ireland B.B.C. transmitting station, 
situated about 2 miles south-west of Lisburn 

on the Hillsboro’-road, was opened by the Duke of 
Abercorn on Friday, March 20th. With one-third 
of the total population domiciled in Belfast it was 
naturally desirable from the point of view of a satis- 
factory level of signal strength that the station 
should be within a reasonable distance of the capital. 
Other considerations which governed the site selection 
were telephone line facilities, and power and water 
supplies. The suitability of the site for wireless 
transmission was tested with a low-power mobile 
transmitter and field strength measuring apparatus 
mounted on motor vans which covered the whole 
area to be served. Views of the station are repro- 
duced herewith. 
Similar in design ‘to that of other B.B.C. stations, 
the building is 262ft. long and 113ft. wide. 
The average height of the elevations is 30ft. 
On one side of the building is a_ concrete 
reservoir with a capacity of 28,000 gallons for the 
supply of cooling water to the valves. 
Power for operating the station is taken from the 
mains of the Northern Ireland Electricity Board 
through a sub-station on the site. A ring main 
enables a supply to be obtained by duplicate feeders 
from the harbour station and additional protection 
against failure has been obtained by the installation 
of a 600 h.p. six-cylinder, solid-injection engine 
coupled to an alternator. Synchronising gear enables 
this set to be paralleled with the mains when the 
load can be transferred from one to the other without 
interrupting the programme. The various supplies 
required by the transmitter are derived from motor- 
driven sets. Three of these sets, each having a 
maximum output of 300 kW at 12,000 volts, con- 
stitute the main H.T. plant. Under normal condi- 
tions two generators are connected in series to give 
the required output of 400 kW at 18,500/20,000 
volts. Any two of the three machines may be coupled 
in series, whilst in the unlikely event of the simul- 
taneous failure of two generators, the transmitter 
can be run at reduced power by a single generator 
operating at 12,000 volts. 
Arrangements for supplying filament current to 
the valves are similar to those at Droitwich. The 
filament of each valve in the output stage is supplied 
by a separate machine, thus permitting very accurate 
control of the filament voltage and avoiding the use 
of heavy bus-bar runs and change-over switchgear. 
The filaments of the modulated-amplifier valves, 
which are at a potential of 10,000 volts above earth 
in the unmodulated carrier condition, are heated 





and so, to bring this discussion to an end, it is 





A New Broadcasting Station. 
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and driven by a three-phase, 415-volt motor through 
a porcelain insulated coupling. A spare machine 
is provided. The filaments of the modulator valves 
and other small valves in the transmitter are supplied 
by a single motor generator or a spare in the event 
of the main machine breaking down. 

Spare filament current motor generators are 





CUBICLE OF MAIN AMPLIFIER 


switched in by contactors which close automatically 
when the motor attains full speed. The usual 
precautions are taken to prevent the excitation of any 
filament current generator unless the field regulator is 
in the position which gives the minimum voltage, 
Means to prevent paralleling of generator outputs are 





by an insulated generator supported on porcelain 





also provided. Motor generators in the machine 
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room provide the anode voltage for the low-power 
valves and the grid-bias voltage for all valves. With 
the exception of the main anode H.T. motor 
generators all motors are started by means of auto- 
matic starters from the control table, from which 
all the motor-operated field regulators are also 
controlled. The only switchgear is that for starting 
the synchronous motors driving the main H.T. 
generators, and in view of the heavy nature of this 
gear it was deemed to be inadvisable to make it 
automatic. 

The transmitter circuit similar to that at 
Droitwich, the Marconi system of series modulation 


is 





TRANSMITTER HALL 


being employed. From the control room the pro- 
gramme input reaches the transmitter and first passes 
through two low-power stages of low-frequéncy 
amplification, the second of which feeds into the 
modulator stage, which consists of two CAM3 
valves in parallel. A Marconi constant frequency 
valve oscillator, with its circuits enclosed in a tem- 
perature-controlled chamber, provides the high- 
frequency input, which is fed through an amplifying 
stage to the modulated amplifier stage, consisting 
of two C.A.T.6 valves, connected in series with the 
two modulator valves and with the source of H.T. 
supply. The anode circuit of the modulator stage 








MAIN BUILDING AND MAST AERIAL 


is connected to the filament circuit of the modulated 
amplifier stage, so that variations in the impedance 
of the modulator anode circuit due to low-frequency 
variations in grid voltage, cause the effective high- 
tension voltage applied to the modulated amplifier 
anodes to vary in sympathy, thus affecting the 
modulation process. 

The main amplifying stage, which comes next 
in the transmitter, is designed for a maximum power 
output of 100 kW at a modulation depth of 90 per 
cent. with a total harmonic content not exceeding 
4 per cent. Two 25 kW C.A.T.12 A water-cooled 
valves are connected in parallel on each side of a 
push-pull circuit. Actually, there are six valves in 





the output stage, one on either side of the circuit 
acting as spare. 

The output circuit consists of a radio-frequency 
transformer, coupling the balanced anode circuit 
to a concentric tubular feeder, having a characteristic 
impedance of 75-80 ohms, and serves to convey the 
high-frequency energy to the aerial transformer 
house. An auxiliary oscillator acts as a standby. 
In each stage of the transmitter there are spare valves 
and the usual interlocking system ensures that 
dangerous potentials cannot be switched on until 
the transmitter unit has been closed and the correct, 
circuit arrangements have been completed. Built 





attached to mast at half its height and the other 
at two-thirds of its height. For adjusting the elec- 
trical constants of the mast to the appropriate 
wavelength there is a sliding top mast consisting of 
a 75ft. steel tube which is raised by a winch on a 
platform at the point of attachment of the lower 
stays. The mast is tuned by circuits in the aerial 
transformer house at its base. A duplicate feeder 
system and aerial tuning circuit can be immediately 
brought into service in the event of damage arising 
from lightning or other cause. 

Marconi’s Wireless Telegraphy Company, 
supplied the transmitter and concentric 


Litd., 
feeder, 





FILAMENT HEATING GENERATORS 


in one large unit instead of several small units, the 
transmitter differs in appearance from that of other 
B.B.C. transmitters. The valve-cooling system 
consists of a large water-cooled radiator mounted 
over the reservoir about 100ft. from the main building. 
While distilled water is used in the closed cooling 
circuits, mains water serves as the cooling agent. 
Two pumps are provided, each capable of taking 
the entire load. Normally, they run in parallel, but 
in the event of one failing the other deals with the 
full quantity of water. 

Perhaps the most interesting feature of the station 
is the aerial system, which takes the form of an 
insulated steel mast 475ft. high. There are two sets 
of stays spaced at 120 deg. Each consists of two 
separate pairs of parallel stays. One set of stays is 





the Electrical Construction Company, Ltd., the 
engine-driven alternator, filament motor generators, 
and auxiliary motor generators ; Harland and Wolff. 
Ltd., the oil engine ; the English Electric Company, 
Ltd., the switchboards, high-tension motor generators 
and transmitter auxiliary motor generators; the 
Telegraph Condenser Company, Ltd., and British 
Insulated Cables, Ltd., the condensers; Ferranti. 
Ltd., and Johnson and Phillips, Ltd., the iron-core 
inductances ; the Electroflo Meters Company, Ltd., 
the water meters; W.T. Henleys Telegraph Works 
Company, Ltd., the cables; and Ernest Turner 
Electrical Instruments, Ltd., and the Weston Elec- 
trical Company, Ltd., the electrical meters. The 
Sunderland Forge and Engineering Company, Ltd., 
was responsible for the cable and wiring installation. 








HE first paper taken on Wednesday morning, 
March lJth, was one entitled “The Physical 
Properties and Annealing Characteristics of Standard 
Nickel-Silver Alloys,” by Dr. Maurice Cook. The 
author’s summary runs as follows :— 


NICKEL-SILVER ALLOYS. 

A detailed study was made of the hardness and mechanical 
properties as affected by progressively increasing amounts of 
cold work, and of the annealing characteristics of seven nickel- 
silver alloys with a constant copper content and containing 
10-30 per cent. nickel. The increase in hardness occurring on 
rolling reductions up to as much as 90 per cent. was deter- 
mined for all seven alloys, and for the three alloys of highest, 
intermediate, and lowest nickel content the effect of cold work 
on the mechanical] properties was studied in detail.. Similarly, 
the annealing characteristics were determined for all the alloys 
by means of hardness tests, whilst in the case of the three 
alloys already mentioned, this information is supplemented by 
data on the mechanical properties. 

The modulus of elasticity increases progressively with nickel 
content, and in the annealed condition the hardness also 
increases with the nickel content. This difference in hardness, 
however, is not maintained when the materials are cold worked, 
and after a reduction of 90 per cent. in thickness by cold rolling, 
the order of hardness is reversed, i.e., the highest value is 
obtained with the 10 per cent. nickel alloy and the lowest with 
the 30 per cent. nickel alloy. In other words, the extent to 
which the alloys can be work-hardened decreases with the 
nickel content. 

The temperature at which softening commences on annealing 
increases with the nickel content. In common with other 
copper-rich alloys, the temperature at which softening com- 
mences in an alloy of given composition decreases with increas- 
ing amount of cold work and the extent to which hardening 
occurs immediately prior to the commencement of softening 
also increases with the amount of cold work. 

Information is given on the density, electrical and thermal 
conductivity, and thermal expansion of the alloys. 


DISCUSSION. 
Dr. L. B. Prem confirmed the accuracy of Dr. 
Cook’s information as the result of re-examination 


of the records of a series of tests on nickel-silver, 
carried out about seven years ago by Mr. Gordon 
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Institute of Metals. 
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Jones in the research laboratory of the Mond Nickel 
Company. In particular, Mr. Gordon Jones had 
found that the hardness of annealed nickel-silver 
increased with increase of nickel content, and that the 
annealing temperature for nickel-silver increased with 
increase of nickel content, and he had confirmed the 
refinement of grain mentioned by Dr. Cook. The 
peculiar reversal of hardness to which Dr. Cook had 
drawn attention had also been shown in Mr. Jones’ 
work. The annealed nickel-silvers were harder when 
the nickel content was higher, after an intermediate 
degree of cold work, of the order of 50 per cent. in the 
case of cold rolling, the hardness being much the same 
for the whole lot, but after very severe cold working 
the nickel-rich alloys were softer and the lower- 
nickel alloys were harder. 

Mr. H. J. Miller said that one of the conclusions 
to be drawn from the paper was that the compositions 
of the standard nickel-silver alloys which it was pro- 
posed to embody in a B.S.I. specification were perhaps 
not ideal from a mechanical point of view. He 
hastened to add, however, that doubtless they had 
been chosen with due regard to their suitability for 
general applications in industry. The statement by 
Dr. Cook that with increase of nickel content the 
alloys did not possess such hardness and strength 
properties when in the cold-worked condition as 
were possessed by the alloys of lower nickel content 
was rather contrary to the usual opinions. The old 
B.B. grade of nickel-silver, recognised commercially 
for many years, containing 30 per cent. nickel and 
16 or 17 per cent. zinc, was accepted as having a 
tensile strength of about 33 tons per square inch in 
the annealed condition, rising to nearly 60 tons per 
square inch in the hard rolled condition. An alloy in 
the paper which was a kind of counterpart of the B.B. 
grade, except that the zinc content was limited to 
8 per cent., gave a tensile strength of only 45 tons 
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per square inch after very severe cold working. 
Hence, it would have limited suitability for certain 
applications such as springs, and its composition 
approached far too closely to that of a cupro-nickel. 

The values for thermal conductivity given by Dr. 
Cook in a table at the end of the paper agreed very 
closely amongst themselves in respect of the different 
alloys, but differed markedly from recent results by 
C. $. Smith, published in “‘ Metal Technology ” in 
September, 1935. 

Mr. A. G. Dowson (Metallurgy Laboratories, Uni- 
versity of Cambridge) mentioned a detailed study he 
had made of the annealing of rolled standard nickel- 
silver alloys, concentrating on the measurements of 
hardness and grain size of alloys containing 12, 15, 
18, 20, and 25 per cent. of nickel. The annealing was 
carried out in salt baths at intervals of 25 deg. Cent. 
throughout the softening range. So far as his work 
covered the same ground as that of Dr. Cook, it 
appeared to agree closely with Dr. Cook’s results. 

Dr. Cook intimated that he would reply to the 
discussion in writing. He was gratified that work 
carried out elsewhere had given results in close agree- 
ment with his own. 


A paper entitled “‘ Experiments on the Electrical 
Resistance of Copper and Some Copper Alloy Wires,”’ 
by Mr. Clement Blazey, was then taken. 


ELECTRICAL RESISTANCE OF COPPER 
ITS ALLOYS. 


The electrical resistances of wires made trom seven samples 
of H.C. wire-bar copper, two samples of cadmium-copper, a 
furnace-refined copper, and various specially prepared samples, 
were ed after ling in carbon dioxide over the range 
300 deg. to 950 deg. Cent. Two methods of cooling from the 
annealing temperature were used—quenching in water and 
slow cooling in the furnace. Slow cooling was sometimes replaced 
by reheating at a fixed temperature, such as 500 deg. Cent. 

Tt was found that, in general, t is obtained 
on annealing at about 500 deg. Cent., and that a steady increase 
in resistance occurs when the wires are quenched from tem- 
peratures above 500 deg. Cent. This increase, however, tends 
to disappear when slow cooling is adopted or when the quenched 
wires are reheated at 500 deg. Cent. In wire-bar copper the 
increase due to quenching from 950 deg. Cent. varies from about 
0-5 to 1 per cent. It is not greatly affected by variations in 
cold-drawing methods or by heat treatment of the rolled rod 
before drawing. 

With cadmium-copper, quenching from a high temperature 
does not increase the resistance to an unusual degree, but with 
fire-refined copper it causes an increase of nearly 10 per cent. 

Wires drawn from wire-bar copper that has been remelted 
under charcoal show a greater increase in resistance on quench- 
ing from a high temperature than those made from the original 
wire-bars. When, however, the remelting takes place in con- 
ditions that permit an increase in oxygen content, the resulting 
wires show only slight differences in resistance with variations 
in annealing treatment. 

Additions of sulphur and selenium to copper of low oxygen 
content cause marked increases in resistance on quenching from 
high temperatures. In these instances the slowly cooled samples 
contain numerous small inclusions, but the quenched samples 
are free from them. 

The following causes for the increase in resistance on quench- 
ing from high temperature are briefly considered :—(a) The 
nature of the furnace atmosphere, (5) alterations in dimensions 
of the wires, (¢) quenching stresses, (d) the presence of blow- 
holes, (e) chemical composition, and (f) grain structure. 


AND 








DISCUSSION. 

Mr. Preston (Copper Development Association) 
welcomed the paper as a_ useful contribution 
to our records. He did not think it mattered 
very much that the results were perhaps of 


rather a negative nature, and not anything very 
startling. The work showed the effect of the 
rate of cooling on metal annealed at the higher tem- 
peratures. He did not know: whether that was of 
very great importance from the electrical point of 
view, because the maximum difference between any 
two of the samples tested was only of the order of 
1 per cent. But it was a pity the author had not 
carried out some*mechanical tests on the wires, for 
the mechanical properties might be more important 
than the electrical properties in wires of that type. 

The table showing the composition and properties 
of eadmium-copper wires brought out definitely the 
very much greater reduction of conductivity with cold 
work in an alloy containing a small percentage of 
cadmium than in a pure copper. 

Engineers and other users seemed to take very 
much for granted the electrical conductivity of copper 
and other metals. It was a pity that super con- 
ductivity at ordinary temperatures could not be 
induced in metals. 

Written contributions to the discussion 
invited, and the author of the paper, who 
Australia, will reply in writing. 

The meeting adjourned for luncheon. 

% 

A paper by Major P. L. Teed, who was not present, 
was then read. Its title was “ Plastic Deformation 
and Age Hardening of Duralumin,” and it is briefly 
summarised below. 

AGE HARDENING OF DURALUMIN. 


Plastic deformation of the type employed in the experiments 
described, produces, with the freshly normalised, cold-water 
quenched alloy, an acceleration of the normal age -hardening 

process, a marked increase in the proof stresses ultimately 
dovelaped by the material after prolonged subsequent storage 
at atmospheric temperature, a slight decrease in its ultimate 
stress, and a relatively greater decrease in its shear stress. 
Similar deformation of specimens from the same sheet, but 
fully age hardened prior to deformation, gives rise to an imme- 
diate increase in hardness which is virtually stable and increases 
in the proof and ultimate stresses. 


DIscussion. 
H. Sutton (Royal Aircraft Establishment) 


were 


is in 
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by the author’s results, that immediately after 
severe deformation (for instance, 15 per cent. elonga- 
tion) of freshly quenched duralumin, the rate of 
increase of hardness, though less than after milder 
degrees of deformation, was greater than in 
undeformed quenched material, would suggest that 
the fundamental process of age hardening occurred 
on a very wholesale plan. If spontaneous age harden- 
ing were something in the nature of a cold-working 
process, it was not surprising that it was facilitated 
by cold working. 


A paper on “ The Influence of Light on Electrode 
Potential and Corrosion Phenomena of Certain 
Non-ferrous Metals ’ was then presented by Professor 
Bannister and Dr. Rigby. 


THE INFLUENCE OF LIGHT ON ELECTRODE 
POTENTIAL AND CORROSION. 

A review is given of previous work on the effect of light on 
the corrosion of non-ferrous metals. A simple apparatus is 
described for the examination of the effects of light on zinc, 
lead, &c., under corroding conditions in conjunction with which 
& continuous record of changes in e.m.f. is made by the use of 
a thread-recorder. The influence is shown to be considerable in 
the case of lead and zinc, but only in the presence of oxygen, 
the aerated and illuminated electrode becoming more markedly 
cathodic. A more elaborate apparatus is then described 
arranged to allow perfect sential over the oxygen supply to 
the metals under examination, and very marked response to 
illumination is shown in the case of zine and aluminium. In 
the case of the matter metal records showing activity over five 
days are given. The maximum effect is obtained with light in 
the violet and near ultra-violet region, and the mechanism of 
the action suggested is the catalysis of the formation of pro- 
tective oxide films. 


Discussion. 


Dr. C. J. Smithells suggested that what was really 
happening was the activated adsorption of oxygen 
on the surface of the metal, formed an oxide film. 
The metal was in contact with oxygen in solution, 
and the action of the light was to supply the necessary 
energy. He did not find any indication in the paper 
as to whether the effect increased the rate of corrosion 
or stopped it, and he asked whether a protective 
film of copper oxide was formed and prevented the 
formation of a corrosion product, or whether the 
corrosion product was merely turned continuously 
into an oxide product as a result of aeration. 

Dr. T. P. Hoar drew attention to some similar 
work carried out some years ago by Dr. Bowden, 
of the Laboratory of Physical Chemistry at Cam- 
bridge, in which he had directed ultra-violet light 
on a@ platinum electrode which was evolving hydrogen 
and measured the effect of the light on the process. 

Dr. W. H. J. Vernon said that regarding the paper 
from the corrosion standpoint, it appeared that the 
authors had not carried out any determinations, 
and he asked if they could give information as to the 
influence of illumination on total corrosion, under the 
conditions of their experiments. 

Mr. E. Van Someren did not think it could be 
dismissed as a coincidence that, when the published 
curves were arranged in order of smoothness, the 
corresponding metals lead, zinc, and aluminium 
were in order of purity, assuming all three to be 
specimens of commercially pure material. He 
asked what would be the result if specimens of 
spectroscopically pure zine and lead were tested by 
that method. 

Mr. L. E. Price (Laboratory of Physical Chemistry, 
Cambridge) described some experiments by Dr. 
F. P. Bowden and himself on the effect of light on 
the overpotential of hydrogen and oxygen. Since 
overpotential undoubtedly played a large part in 
determining the velocity of many corrosion processes, 
one would expect those processes to be influenced 
by ultra-violet light. 

Mr. E. C. H. Spooner said he believed the forma- 
tion of the hydroxyl ions or ionised oxygen was the 
basis of the formation of the oxide film found by the 
authors. 

From experiments he had made, he said that 
light had an effect quite distinct from that of 
heat. He had maintained the temperature to within 
about 0-1 deg. Cent., and had obtained very distinct 
changes on exposure to light from an ordinary carbon 
are lamp. 

Dr. Rigby, replying, said the authors had felt 
unable to speculate as to the mechanism of the 
process, but since the paper was written they had 
received @ copy of the paper by Dr. Bowden, which 
showed that absorption of energy could take place 
at the dipoles present on the surface. 

The influence of light on the total corrosion 
occurring was a very difficult problem and a very 
awkward factor to estimate. The authors had ascribed 
the effect to catalysis of the oxide film, but they 
could not claim that the oxide film was protective. 
In reply to Mr. Van Someren’s suggestion to 
examine the spectroscopic distribution from such a 
system, he wondered whether the work entailed would 
be worth the results likely to be produced ; perhaps 
more valuable results would be obtained by examining 
a less complicated system. 


A paper by Dr. Gwyer and Mr. Varley on “A 
Deep-drawing Test for Aluminium ”’ was then read. 


A DEEP-DRAWING TEST FOR ALUMINIUM. 


A new test for estimating the deep-drawing quality of alumi- 
nium is described and figures are given illustrating its applica- 





The test consists essentially of two drawing operations, of which 


the first, or cupping, operation does not alone distinguish clearly 
between different es and tempers of the metal. The addi- 
tion of a re-drawing operation, however, makes the test much 
more sensitive and distinguishes clearly between the drawing 
properties of the various grades. 

The application of the test to aluminium of commercial purity 
has shown that the various medium tempers have surprisingly 
good drawing properties, and might well be used more exten - 
sively for this purpose. 


DISCUSSION. 


Dr. G. Sachs referred-to the good drawing properties 
of the medium tempers in the second draw, and 
mentioned the introduction of an anneal between the 
first and second draws. 

Mr. M. H. Bulpitt asked for the authors’ experience 
of the reverse draw method in aluminium ware, 
because he had found from practical experience 
that he could reduce much more deeply with the 
reverse draw method than with the plain, straight- 
forward draw. That applied, also, to steel, iron, and 
brass. 

Mr. Hignett said his opinion of the cupping tests 
was that they gave a lot of trouble, but told very 
little indeed ; the work of Dr. Sachs had shown that 
the phenomena involved were extremely complicated, 
and it would seem much more valuable to find out 
the fundamental properties of the material, as, for 
instance, the reduction of area in the tensile test 
and one or two other fundamental points, and to 
compare the findings with the results obtained on a 
standard cupping test, so that in ordinary routine 
tests one should be able to predict fairly well what 
results should be obtained in practice. 

Professor Thomas Turner (Past-President) agreed 
with Mr. Hignett as to the importance of ascertaining 
the fundamental properties of the material, and said 
it should be recognised that the ordinary physical 
tests did not necessarily make it possible to predict 
what would happen to a material in practice. He 
emphasised the need for a simple and easily applied 
test, approaching as nearly as possible to the condi- 
tions under which the material had to be employed, 
and said the authors of the paper had complied with 
those conditions. They had brought out three points 
of great interest: (1) That the drawing quality 
did not conform to the Brinell, Erichsen, or elonga- 
tion tests, which were standard ; (2) that there was 
a selective advantage in having a test involving two 
drawings instead of one ; and (3) that a medium- 
tempered sheet might give a better result than one 
that was really soft. He did not think the latter 
result would have been expected by many. 

Dr. C. H. Desch, commenting on Mr. Hignett’s 
remarks on the possibility of applying a test giving 
the fundamental properties of a material instead of 
using an entirely empirical test, said he had a great 
liking for the tensile or other test as expressed by 
some German workers, in which the true stress at 
any moment in the test was plotted against strain. 
Ludwig had shown that a tension, compressive or 
torsional test would give very nearly the same 
curve, and that one then obtained the real work- 
hardening properties of the material as determined 
by the slope of the practically linear portion of the 
curve. 

Dr. Sachs said it seemed that the behaviour 
under different methods of testing depended in some 
degree upon the structure. The stress-strain relations 
in tensile tests were not comparable with the relations 
for compression or shear tests in respect of the 
ductility of metals, and in deep drawing it was chiefly 
ductility that was of interest. He had found in the 
course of many experiments—in forging experiments, 
for example—that materials with solid solutions 
behaved in quite a different manner from materials 
having a heterogeneous structure. 

The President, speaking for industrial metal- 
lurgists, said that, unfortunately, a number of engi- 
neers had the idea that, because the Erichsen test 
was a cupping test, it also tested the suitability 
of material for deep drawing. Even simple bending 
tests gave a great deal more information. 

Mr. Varley, replying to Dr. Sachs, said he had not 
tried introducing an anneal between the first and 


; second draws, except in a particular instance which 


was designed to find an explanation of a different 
phenomenon ; but he rather felt that such an anneal 
would in general reduce the “ drawability,” because 
of the formation of very large crystals round the 
base of the pressing, which would be particularly 


| marked in the soft and medium-soft tempered shells. 


In experiments on a particular set of shells which 
had been reduced 75 per cent. by rolling before the 
first draw, re-annealing had produced practically 
no difference in the redrawing properties ; the reduc- 
tion possible after the annealing was practically 
the same as without the annealing. He was not 
certain about the explanation of that. 

He agreed with Mr. Hignett that it would be very 
nice to be able to determine the reduction of area 
in the tensile test, but he had not yet heard of a 
satisfactory method of doing that for sheet materials. 
The same remarks applied to the suggestion by Dr. 
Desch; if we could get a satisfactory method of 
determining the true stress-strain curve over the 
plastic range and right up to the point of fracture, 
it would give very valuable information indeed. 

The meeting then adjourned until Thursday. 








was the only speaker. He said that the fact revealed 





tion to normal commercial purity metal in various tempers. 





(To be continued.) 





332 


THE ENGINEER 





Marcu 27, 1936 








Leipzig Technical Fair. 
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(Continued from page 319, March 20th.) 


W E continue below our description of some of the 
more interesting machine tools which were 
exhibited at the recent Leipzig Technical Fair. 


JEBRUDER THIEL. 


In a description of the machine tools which were 
exhibited at one of the recent Shipping, Machinery 
and Engineering Exhibitions held at Olympia, we 
made a short reference to the special form shaping 
machine which has been developed by Gebriider 
Thiel G.m.b.H., of Ruhla. The new Thiel 32 machine 
which was shown at Leipzig this year embodies 
several new improvements, one of the most important 





as indicated by the tray on the machine table, various 
types of grinding wheels may be employed. The 
rocking movement of the tool rest can be cut out by 
unloosening a single screw, and the grinding wheel 
then only makes the vertical part of the stroke. 
Special attachments are provided for conical shaping 
and taper grinding. All dust is removed by a cowl 
connected by a flexible tube to an exhausting fan. 


ALFRED H. ScHUTTE. 


From a large number of exhibits in Halls No. 9 
and No. 7, shown by Alfred H. Schiitte, of Kéin- 
Deutz, we have chosen for illustration the new Forst 


right-hand side of the machine control the various 
table motions. 

The driving motor has an output of 7-5 b.h.p., 
and runs at 1500 r.p.m. The working stroke is 
variable up to 14 m. per minute, and the return 
stroke to 20 m. per minute. The same firm also 
exhibited a high-speed shaping machine of welded 
design for use with Widia alloy or high-speed steel 
tools. Anotherinteresting machine shown on this stand 
was the Ku-la-so electrically-operated fret-saw for 
metal-working—Fig. 11—-which is made by Dipl.Ing. 
Kurt Lauterjung, of Solingen. It has a tilting table 
and various special attachments for slitting thin sheets 
by means of gang saws, and polishing and filing can 
be supplied. The saw has a 40-mm. stroke and is 
operated by a small 200-watt motor. For normal 
operation a maximum metal thickness of 15 mm. is 
recommended, but sheets up to 25 mm. can, if 
necessary, be sawn. Wood blocks up to 50 mm. in 
thickness can be dealt with. The table can be tilted 





to 30 deg. on either side, and a special feature is a 





of which is the’ provision of a high-speed grinding 
head, whereby the hardened form or punch which 
has previously been shaped can be ground to finished 
size. Our readers are no doubt already familiar 
with the general operation of the machine, the tool 
of which is mounted on a tool block forming a crank 
between two bearings, and moved downwards and 
rocked at a certain point in the stroke to give the 














FIG. 10—BROACHING MACHINE—SCHUTTE 


radius form of downward cutting stroke. A general 
view of the machine, with the various table movement 
controls, is shown to the left of Fig. 9, while in the 
centre view a closer view of the tool holder block 
and the face plate and centring horn is given. The 
right-hand view serves to show the grinding attach- 
ment previously referred to. The grinding head is 
electrically driven at a speed of 40,000 r.p.m., and, 





Fic. 9—-FORM SHAPING MACHINE—THIEL 


outside broaching machine, illustrated in Fig. 10. 
This vertical broach is oil-operated, and has a maxi- 
mum stroke of 1100 mm., with a maximum pull of 
about 6000 kilos. A useful feature of the new design 
is the very small space taken up. The operating oil 
is furnished by an electrically driven Enor pump 
and its pressure is transmitted to a vertical 
cylinder which gives the downward cutting and 
upward return stroke, and at the same time provides 
for a wide range of speed variation. The piston-rod 
and piston are fixed, and attached to the upper part 
of the vertical column, while the cylinder moves up 

















Fic. 11—-MOTOR FRET -SAW-—SCHUTTE 


and down past the fixed piston. The cylinder carries 
the tool face moving in slides to which the broaching 
tools are attached. The table, as indicated by 
Fig. 10, is arranged in front of the machine, and it is 
furnished with both inward and outward traverse, 
and a rotary motion, so that a number of work pieces 
arranged around the table can be successively 
advanced to the broaching tool and withdrawn as 
soon as the: operation is finished. The machine is 
complete with two oil gauges showing the pressure 
on the main cylinder and the table control pressure, 
and there is also a safety valve which can be set for 
different working pressures. The levers shown on the 


small air pump at the top of the machine worked by 
the stroke of the saw, which furnishes a blast of air 
to remove all cuttings. Various designs can be 
supplied with weights of from 62 kilos. to 72 kilos., 
and with 1000 to 1500 strokes per minute or two 

















Fic. 12—SMALL MILLING MACHINE—WANDERER - 
WERKE 


speeds giving 200 and 1000 strokes per minute 
respectively. 
WANDERER-WEREE. 

From close upon a dozen milling machines shown 
on the stand of the Wanderer-Werke, of Siegmar- 
Schénau, Chemnitz, we have chosen for illustration— 
see Fig. 12—a new, small milling machine which 
incorporates the leading advances in design made by 





the Wanderer company during the past year. This 
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machine, which has a table 200 mm. wide and 600 mm. 
long, has a spindle with a nose of internal taper 
Morse 3, and is driven by a 1-5 b.h.p. motor. The 
power is transmitted by V belting, and a two-speed 
gear accommodated within the column of the machine, 
and thefinal drive to the cutter spindleis made through 
an endless belt and sliding gears so contrived that the 
spindle itself is not sudject to belt pull. This final 
drive by endless belt is a feature which we found 
on several milling and grinding machines, and has 
been adopted to’ do» away with the possibility of 
chatter which might be cauzed by gears alone. 
The general design of the machine is robust and the 
scantlings are so proportioned that when working 
with high cutting speeds and employing Widia-tipped 
cutters, there is no vibration and a resulting high 














Fic. 13—HOB SHARPENING MACHINE—PFAUTER 
finish of surface and accuracy of machining is given. 
Eight spindle speeds are av: ailable, seven of which— 
geometrically progressive over a range of 67-5 to 
540 r.p.m.—are for machining iron and steel, while 
the remaining eighth speed at 1500 r.p.m. is for the 
machining of light metals. As an alternative, higher 
speeds of 96 to 750 and 2150 r.p.m. can be given. The 
cutters employed range from 3 m. up to 90 mm. for 
iron and steel, while 200 mm. cutters and larger can 
quite well be used for machining light alloys. The 
feed is by change gears with a quick approach and 
a quick return by hand. Considerable interest in this 
new model was shown by engineers interested in the 
mass production of small parts. 


HERMANN PFAUTER. 


A prominent exhibit on the stand of Hermann 
Pfauter, of Chemnitz, was the fully automatic hob 


dustproof bearings, and both bearings are adjustable 
radially and the left-hand bearing adjustable axially. 
A special device is provided for dressing and setting 
the grinding wheel by means of an adjustable diamond 
tool. As shown by our illustration, any grinding 
dust is sucked in by a cowl attached to a built-in 
fan, which deposits all the dust particles into a water 
tank in the base of the machine. The controls are 
simple, and the maintenance of the machine is facili- 
tated by the general adoption of oil baths for the 
main drives and a simplified lubricating system. The 
power of the motor is 2 and 4 h.p. for the smaller 
and larger machines, and the maximum size of 
grinding wheels are 6}in. and 8}in. diameter. Another 
outstanding machine on this stand was the automatic 
gear hobbing machine illustrated by Fig. 14, which 
has been designed for the manufacture of spur and 
spiral gearing, and the making of long, heavy spline 
shafts. A large shaft of 7in. or 8in. diameter was 
shown at the Exhibition. The machine operates 


drives work in oil baths. The cooling of the hob is 
effected by an electrically driven centrifugal pump. 
All the machine controls are conveniently grouped 
for simultaneous operation. The machine described 
has a length between centres of 2100 mm., and will 
take work up to 200 mm. diameter with the supporting 
bearing, or 350mm. diameter without the support. 
The driving motor is of about 7 b.h.p., and runs 
at about 1500 r.p.m. 


G. KaARGER. 


A modern precision lathe for sliding, surfacing, and 
screw cutting is that by G. Karger, of Berlin, which 
is shown in Fig. 15, and formed one of a series of 
lathes exhibited by this firm. These lathes are 
specially designed for turning and boring to a high 
finish and close accuracy with diamond or tungsten 
alloy tools, and are capable of the highest cutting 
speeds with absence of any spindle vibration. The 
bed of the machine is furnished with vee and flat 





on the hobbing or generating principle, in which 


guides, and the headstock is designed with a long 

















9 
FIG. 15—PRECISION 


both the tool and the work roll positively together 
during the cutting operation like two meshing gears. 
Involute formed teeth can thus be generated by 
straight line cutting profiles, and a theoretically 
correct tooth form is thereby obtained, while other 
tooth forms can be generated by the use of hobs of 
special profile. The main drive of the machine is 
by motor, or by a belt with a tensioning device, with 
either flat or V belts. Thte direction of the drive can 
be altered by inserting a gear wheel, and these gears 
and the feed gears, including the pick-off gears, 
are all housed in a two-covered casing, one at the 
back and one at the end of the machine. The hob 





sharpener, illustrated in Fig. .13. It is made in 














BEERS OR NTL 








FIG. 14-GEAR HOBBING AND SPLINE CUTTING MACHINE—PFAUTER 


two sizes, and can be supplied either as a semi- 
automatic or fully automatic machine. On the smaller 
machine work from the smallest diameter up to 
6;in., and from 7}in. to 10jin. maximum grinding 
length can be accommodated, while in the larger 
machine the work dimensions are 1l}in. diameter 
and from 13}in. to 17}in. maximum grinding 
length. Either a belt or an electric drive may 
be employed, and among other features is the self- 
acting table movement, which operates on wide 





guide ways with inclined surface so that no grinding 
dust can collect. The grinding spindle is carried in 


drive is taken from the gear casing through spur 
and bevel gearing with extra strong shafts. On the 
cutter drive shaft there is a heavy fly-wheel which 
runs at three times the hob speed and ensures both 
quiet and vibrationless running. The speed of the 
hob can be chosen by pick-off: change gears, and the 
hobbing saddle travels on wide ways, and is arranged 
with both automatic and hand-operated stops. A 
quick power travel, with a quick feed engaging and 
disengaging mechanism, is also provided. The lubri- 


cation is effected by a mechanically driven oil pump 
which lubricates all gears. All the faster running 


LATHE—KARGER 


bearing sleeve which frees the spindle from belt pull. 
The motor drives the gear-box by a triple V belt 
drive, and there is a single flat belt drive from the 
gear-box to the spindle. Features of this year’s 
design include improved slide rest and indexing 
mechanisms. The range of spindle speeds includes 
six with back gear from 26 to 150 r.p.m., and 
six without back gears from 208 to 1200 r.p.m., 
and there are three changes in sliding speeds from 
0-04mm. to 6 mm. per revolution of spindle, and 
three surfacing speeds from 0-025 mm. to 3-75 mm. 
per revolution of spindle. The lathe can be supplied 
in two bed lengths and a standard 4-8 b.h.p., 1500 
r.p.m. motor is employed. ‘ 

(To be continued.) 








OIL AND NATIONAL DEFENCE. 


In a communication recently received from Colonel 
W. A. Bristow, chairman of Low Temperature Carbonisa- 
tion, Ltd., reference is made to the speech delivered in 
the House of Commons on March 19th by the Civil Lord 
of the Admiralty, Mr. Kenneth Lindsay, dealing with 
the various factors relating to the supply of oil for the 
Admiralty, and the strategic position of the dockyards 
and oil storage installations in time of war. The debate, 
Colonel Bristow fears, can only mislead the country on 
some of the most important factors in the position. It 
must be realised, he says, that the extraction of oil from 
coal is no longer an experiment. Whilst it is true that the 
Government is continuing its research, the production 
of oil from coal on a commercial and profitable scale has 
been definitely established as a new industry for several 
years past. Low Temperature Carbonisation, Ltd., which 
supplied the first consignment of fuel oil to the Admiralty 
in 1932, has already produced 175,000 tons of petrol 
and oil from British coal, and has embarked upon a policy 
of expansion of a considerable order. There is no question 
of large Government contributions being necessary in 
order to support an uneconomic industry—the industry 
is self-supporting and has never had one penny from 
the Government. Further, there is no inherent difficulty 
standing in the way of such expansion as will enable the 
country to have greatly increased supplies of home- 
produced oil. Although the Civil Lord may be correct 
in stating that there are some positive strategic advantages 
in not having all the oil produced in this country, yet it 
must be pointed out that no responsible person ‘engaged 
in the British oil industry has ever claimed that the whole 
of our requirements could be produced here. It is a fact, 
Colonel Bristow adds, that Low Temperature Carbonisa 
tion, Ltd., and Imperial Chemical Industries could 
between them, with the complementary processes of low- 
temperature carbonisation and hydrogenation, supply 
even to-day, in case of emergency, every gallon of petrol 








required by the Royal Air Force. 
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The Caledonian 


Power Scheme. 


2-—-— 


FEW days ago there was rejected by Parliament 
44 on the motion for second reading, and therefore 
without detailed discussion, a private Bill to authorise 
the construction of a large hydro-electric scheme in 
the Western Highlands of Scotland, known as the 
Caledonian Power Scheme. The reasons for the 
rejection of a Bill which had much to recommend its 
adoption are discussed in a leading article on page 341, 
and for the better understanding of that article we 
give in what follows some description of the works 
intended to be carried out and of the objects for which 
power was to be developed. 
The promoters of the Bill, which proposed to 
incorporate the ‘* Caledonian Power Company,” are 





of C. 8. Meik and Halerow, Westminster. It envisages 
the harnessing of the waters of the rivers Moriston 
and Garry which flow into the Caledonian Canal frem 
the west and which, combined, provide a catchment 
area of 280 square miles for development. The 
present scheme is by no means the first to be suggested. 
As long ago as 1908 the late Mr. C. 8. Meik, of the 
same firm of consulting engineers, worked out a 
scheme for utilising Loch Quoich as a reservoir and 
developing power in a station at the head of Loch 
Hourn at sea level. At a later date the area was 
attentively considered by the Water Power Resources 
Committee set up by the Government, and several 
independent proposals for its development have been 


dam intoa tunnel 4} miles long, by which it would 
be delivered with an available head of about 320ft. 
to the power station at the mouth of the river 
Moriston. In these two power stations, then, 
power was to be produced from the water of the 
Moriston River. In addition, it was proposed that 
the Garry valley should be developed by the con- 
struction of a dam at the outlet from Loch Quoich, 
which would raise the level some 60ft. to form a large- 
capacity reservoir. Thence, water would be diverted 
from its natural watershed through a tunnel 3} miles 
long to a point above Kinlochhourn, where a fall of 
600ft. to the power station would be available. Below 
the Quoich dam the waters of the river Garry were 
to be allowed to follow the natural channel into Loch 
Garry, the outlet from which was to be blocked by a 
dam. By this means water would be diverted into 
@ tunnel and pipe line, and carried thereby to the 
power house at the mouth of the river, making avail- 
able a fall of about 170ft. 

In addition to these major works, subsidiary works, 
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CATCHMENT AREA AND SITUATION OF FACTORY OF CALEDONIAN POWER SCHEME 


directors of the British Oxygen Company, Ltd., a 
firm which has been established for upwards of fifty 
years. The power developed was to be used for the 
manufacture of calcium carbide, a chemical necessary 
for the production of acetylene, and also used as a 
raw material for other chemical processes. Some idea 
of the market available for this commodity is given 
by the figure, 55,000 tons, of the amount imported 
into this country during the year 1935. It was pro- 
posed to establish a factory on the shores of Loch 
Kil at its junction with Loch Linnhe, in a position 
within the reach of sea-going vessels, and connected 
with the Mallaig branch of the London and North- 
Eastern Railway. To this point then raw materials, 
such as anthracite, coal, and limestone, could easily 
he brought and finished products despatched to any 
point in Britain and abroad. 

The reason for situating the factory at the point 
chosen rather than in a coal or limestone field, is 
that in the process of manufacturing carbide a very 
large amount of electric power is required, so that it 
is necessary that a cheap source of such power should 
be found. For the generation of water power cheaply, 
as is well known, the Highlands of Scotland offer 
peculiar advantages, for there are to be found there 
lochs at high levels in close proximity to low-lying 
valleys, offering water storage facilities and high 
heads at a comparatively small outlay of capital for 
development. The Caledonian power scheme was 


worked out for its promoters by Mr. W. T. Halcrow, 





ey 
discussed, one at least of which proceeded as far as 
the placing of a private Bill before Parliament. None 
of the schemes reached fruition, however, principally 
on account of the remoteness of the site from any 
large industrial area in which the power developed 
might profitably have been sold. 

Inder the proposals put forward in the present 
rejected Bill, power was to be generated in four 
stations, situated at Kinlochourn on the West coast, 
on the left bank of the river Garry at its mouth 
where it flows into Loch Oich, on the left bank of 
river Moriston about a mile below its junction with 
the river Loyne and on the right bank of the river 
Moriston at its mouthinto Loch Ness. Thepower wasto 
be transmitted by overhead lines to the factory at the 
head of Loch Linnhe, the position of which relative to 
the power scheme will be seen on the accompanying map. 
According to Mr. Halcrow’s proposals, Lochs Cluanie 
and Loyne would be converted into reservoirs for the 
regulation of the flow of water from their respective 
catchment areas by the construction of dams at their 
outlets. By means of a tunnel about 14 miles long, 
water from Loch Loyne would be diverted into Loch 
Cluanie, and thence the water would be conveyed 
by a tunnel and pipe line on the left bank of the river 
Moriston to a power station about 3 miles below the 
dam. The head available would be about 250ft. 
Below the power station, according to the plans, the 
water was to follow the eourse of the river for 
some distance before it was diverted by an intake 


such as the construction of aqueducts to intercept 
the flows of the smaller streams, the diversion of roads, 
&c., were contemplated. The amount of water avail- 
able is estimated to make such a scheme capable of 
the generation of 50,000 h.p. continuously. It was 
claimed for the scheme that the construction of reser- 
voirs in the rivers Garry and Moriston would have a 
beneficial effect on the regime of the river Ness, while 
to meet possible objections, the promoters agreed to 
make every effort to preserve the scenic beauty of the 
area. Experience with hydro-electric works already 
in operation in the Highlands has so demonstrated, 
so it is affirmed, that the existence of well-designed 
fish passes is improving the fishing. 

Had the scheme received the Royal Assent employ - 
ment would have been found for some thousands of 
men for several years, on the construction of the 
works and the preparing of materials, plant and 
machinery, much of which no doubt would have 
been produced in distressed areas, while other 
industries supplying raw materials for the carbide 
manufacturing process, coal, and limestone, would 
have been stimulated. The summary rejection of 
the Bill was quite unexpected by its promoters. 








‘Tue factory which is being erected at Hamble for the 
construction of Sikorsky flying boats is due to be completed 
by July 1ith. 
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Wrapping Machinery.* 
By FREDERICK GROVER, M.I. Mech. E.+ 


Tue advent of wrapping machinery coincided roughly 
with the coming of the petrol engine and the motor car. 
In 1896 there were only sixteen motor cars on the register, 
and it is doubtful whether there were as many wrapping 
machines in the world. Mechanical inventions follow the 
needs of industry, which are, in turn, dictated by popular 
demand. For instarice, when the Americans took to 
chewing gum, there was a great incentive to inventive 
minds to devise means for rolling, cutting, and, lastly, 
wrapping the thin slips of impregnated chicle which forms 
the base of this questionable luxury. It was not sufficient 
merely to wrap the pieces in waxed paper, because makers 
desired to identify themselves with the special merits 
claimed for their individual products. Hence there arose 
the additional demand for machines to wrap and label the 
pieces simultaneously. The advent of wrapping machinery 
in America may therefore be said to have been occasioned 
by the whimsical desire of a vast population to chew a 
flavoured gum. At this time no one in Europe was 
interested and the machines were unknown. 

The use of tobacco in this country affords a parallel 
case. Some may remember the time when an ounce of 
tobacco was served from a large jar, carefully weighed, 
but clumsily wrapped by the barber on the counter of his 
auxiliary shop. One such, with a flair for invention and 
an eye for efficiency, conceived the idea of compressing 
a weighed quantity of tobacco into a mould and ramming 
this into a container, the end of which was afterwards 
closed. The author believes it was this idea, skilfully 
worked out many years ago, that laid the foundations of 
a prosperous machinery business. 

It would be a mistake, however, to suppose that when one 
has made a wrapping machine to deal with a certain kind 





the separation of the individual sheets was difficult and, 
moreover, they were sadly creased by handling. To feed 
100 wrappers a minute required four feeders, which was a 
serious drawback. The obvious remedy was to procure 
the foil in reels and cut the sheets automatically to the 
required size. But not one maker in Europe could at this 
time supply foil in roll form. In America only one maker 
was considering the matter. It was clear that the machine 
would be badly handicapped unless the foil feeding could 
be well done by one operator instead of being badly done 
by four operators. The author and his colleagues learnt to 
their dismay that they could not expect to get foils in rolls 
until the makers had developed a new technique in the art 
of foil making. They had to be satisfied, therefore, with 
an interim makeshift which enabled the feeder to place the 
longest strip procurable which was automatically cut by 
the machine. These strips’ could be obtained up to 24in. 
in length, so that with a 3in. length of cut the operator 
placed eight wrappers at once, thereby increasing her 
capacity eightfold. One feeder then sufficed instead of four. 

The arrangement consisted of a horizontal tray provided 
with a small hinged weight at the back end. The tray 
was made to move forward about jin. every eight cycles of 
the machine, thereby carrying the leading edge of the strip 
into engagement with two intermittently geared rollers 
which stopped whilst the knife was cutting. When the 
tray returned to its backward position the strip being fed 
slid along the tray clear of the retaining weight, so that at 
any time before the seventh piece had passed the feed rolls 
a new strip could be placed over the travelling strip and 
retained in its initial backward position by the slight 
pressure of the hinged weight and remain there until the 
next forward movement into the feed rolls. 

This device worked very satisfactorily for a short time, 
but it was not possible to attain a very high degree of 
accuracy either in the spacing of the cuts or in the hand 
placing of the strips. The consequence was that the 
leading edge of the strip arrived at the knife a trifle too 








Fic. 1 


of wrapper and a particular product, the wrapping pro- 
blems for industry in general have been solved. All that 
can be asserted is that one may then be capable of tackling 
another problem with greater ease and confidence, aided 
by accumulated experience. It is not surprising therefore 
that machines in existence thirty-five years ago were 
applicable in a very limited field and little was known 
about them outside. In 1898 the author was not himself 
aware of the existence of any means of mechanical 
wrapping. Indeed, a striking fact about large-scale pro- 
duction of more or less standard articles of consumption 
was the enormous factory space taken up by the wrapping 
and packing departments. Hundreds were employed in 
wrapping small confections like chocolate in tinfoil or 
caramels in waxed paper, sometimes neatly folded, some- 
times merely with the ends twisted. All the goods which 
are to-day displayed in shop windows in attractive covers 
were at that time entirely wrapped by hand, whereas 
now they are for the most part wrapped by machines. 
Forty years ago there was thus a virgin field for the 
inventor of wrapping machines. He was, however, looked 
upon more or less as a crank. Even though he might be 
successful his machines called for a considerable outlay 
of capital, whereas girl labour was rated at five or six 
shillings a week and could be engaged or discharged as 
necessity arose. The speed of hand labour was in some 
cases up to fifteen to twenty pieces a minute, and there 
was thus little inducement to mechanise the work unless 
much higher speeds could be attained by the machines. 
Another difficulty was the lack of mechanics suitably 
trained for this class of machine. 

In spite of many adverse circumstances, the first com- 
mercially successful machine in Europe for wrapping small 
pieces of chocolate in tinfoil was made in Leeds in 1901, and 
several such machines were supplied to the English and 
Swiss chocolate makers which worked at a speed of 100 
pieces per minute with two operators. The first machine, 
which is illustrated in Fig. 1, was constructed with a chain 
feed for carrying the cut sheets of foil into the required 
position. The uppermost section of the chain was about 
4ft. long and-was arran with suitably spaced pins 
projecting upwards into a slotted channel. Separate sheets 
of foil were placed by hand between the pins. The sheets 
of foil were supplied (to the hand feeders) in the form of 
solid cut blocks as the foil came from the guillotines, and 
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The First Chocolate Wrapper used in Europe, 1901-2. 


early or too late. If it arrived a fraction too soon a tiny 
piece was cut off and the accumulation of such pieces soon 
interfered with the passage of the foil. To overcome this 
a cutout mechanism was arranged to operate every 
eighth cycle and so prevent the knife from descending 
upon the foil at the time of possible overlap of a last and 
first piece. 

It will be realised that the success of the machine as a 
whole rested mainly on solving the problem of the foil 
feed. This affords an interesting example of the difficulties 
encountered in pioneering work of this kind when the 
technique of related industries is not sufficiently developed 
to meet the demands of a new situation. In time, of 
course, the situation changed, but American foil had to 
be imported for a considerable time before the Conti- 
nental and British makers were able to supply foil in rolls. 

A broad line of distinction may be drawn between the 
mere design of mechanism to imitate the movements of 
the hands in forming folds of paper round an object of a 
certain shape, and some novel and more efficient means 
adapted to the shape of the article and to the nature of 
the wrapping material—a means which departs from 
tradition, and which could not be performed by hand. 
Generally speaking, contributions of this latter character 
have been the potent factors in the stream of progress. 
Consider, for instance, the case of a thin round disc to be 
wrapped in a foil covering, and then a rectangular block 
wrapped in paper. It may be imagined how this would 
be done by hand. 

To perform the operations by machine it is conceivable 
in the first example that if a square of foil is placed on a 
smooth plate, having a round hole in it slightly larger than 
the dise, and the disc then placed on the foil so that it is 
exactly coincident with the hole, the disc may be forced 
through the hole by a plunger whose diameter is about 
equal to that of the disc (Fig. 3). In passing through, the 
foil will be turned upwards fitting closely round the 
plunger until it is free from the surrounding wall, when it 
will fall of its own weight in the form of an open topped 
cylindrical receptacle, with the disc at the bottom. Foil 
being ductile, one can imagine the upstanding walls of the 
temporary open box being spun over the surface of the 
dise to form a complete container. The simplest way of 


doing this, and at the same time of removing the disc 
from the path of the following one, is to provide a rotating 
platform like a revolving flange upon which the successive 
discs will fall and be carried. The flange may be provided 
with an inner wall close to the rim of the disc. As the disc 


is carried along on the flange it may enter an annular 
space formed between the inner wall of the flange and a 
stationary concentric outer wall so spaced that the dis- 
tance between them is rather less than the diameter of the 
dise. On entering the annulus, both sides of which are 
faced with rubber, the dises begin to rotate like epicyclic 
gears pitched a few inches apart and travel round towards 


an exit! situated near the entry position. The mean 
diameter of the annulus with respect to the diameter of 
the dises may be such as to ensure the dises rotating on 
their own axes five or six times. By providing a spirally 
shaped blade attached to the stationary wall of the annulus 














Fic. 2—A Modern Wrapping Machine, 1935. 


and causing it to press against the upstanding foil, the 
latter is spun over the disc. It then leaves the annulus 
and passes between rollers, the upper one being of hard 
material and the under one of soft sponge rubber. The 
hard roller gives quite a good frosted appearance to the 
spun side, whilst the soft roller presses the foil on to the 
moulded side of the disc and gives quite a handsome lustre 
to the wrapped article. A machine of this kind was first 
made in Leeds and installed in a Swiss chocolate factory 
in 1904; since then it has been regarded as the standard 
machine for this kind of wrapping. It will be noticed that 
this is a case of special adaptation to the wrapping material 
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to be used, namely, a ductile foil. Paper would be quite 
unsuitable, unless it were waxed and heat-treated in the 
folding. Such means, however, would probably damage the 
goods and hence be unacceptable. 

In the second example, namely, wrapping a rectangular 
body, the idea of pressing the block and the wrapper 
through an orifice which is just large enough to allow its 
passage is again adopted, but in this case the wrapper 
must be coaxed into successive positions, eventually 
forming very definite creases along predetermined lines 
on the wrapper. For this reason the forming box is much 





more elaborate. It is found to be more convenient in this 
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type of work to lift the block on a plunger until it reaches 
the wrapper and then carry both upwards through the 
folding box. During this upward movement the wrapper 
is neatly folded over the ends and when it emerges from 
the box parts of it are hanging down closely embracing 
the plunger. In this case we have an inverted container 
with the block at the top and a sort of skirt hanging 
below. The block is held by the grippers when it 
arrives at its top position so that the plunger may be with- 
drawn and the under folds completed. The efficiency of 
this method is appreciated when it is realised that during 
an upward movement of about 4in. through the folding 
box the wrapper is first creased along eight well-defined 
lines almost simultaneously, and afterwards four out- 
standing wings are turned through an angle of 130 deg. 
with great precision and without mutual interference. 
When the wrapper is waxed a plate heated to about 
145 deg. Fah. may be pressed against the under folds and 
so seal them by melting the wax. Otherwise the applica- 
tion of a spot of gum on the last fold may be desirable. 
This illustration differs from the first rather elementary 
example in that the folding box gives equally good results 
with any kind of wrapping material capable of taking a 
sharp crease. A thick brown paper can be folded as 
accurately as a flimsy web of transparent cellulose. 

Whilst the devices which have been considered—and 
many more examples could be given—may be described 
as the heart and lungs of a wrapping machine, they are 
after all only a small part of the body politic. 
is alive with movement. 
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ing with varying velocities and having intermittent 


times of rest. Successive sheets of wrappers have to be 


cut off and registered with the oncoming object. Lines 
of gum must be applied at strategic points. All these 
movements must be synchronised with precision. There 


is sufficient matter here for at least a volume, but the paper 
must be limited to a very restricted description of some 
of the means employed. 

All machines derive their action from a shaft rotating 


at constant speed. The problem of the designer is to | 


convert rotary motion into reciprocating movements of 
a specific character, and into other rotary movements 
with varying periods and “ dwells.” Finally, there are 
endless combinations that may be effected by mechanical 
means. 

In this class of machinery the external work done is 


insignificant, and hence wear and tear is the result of | 


The machine | 
Elements are rotating with | 
constant and variable angular velocity, others reciprocat- | 








| 





internal forces causing the motions of the parts them- | 


selves. In all mechanical actions, such, for instance, 
as the familiar crank and connecting-rod and the perhaps 
less familiar Geneva motion, there are definite positions 


where the acceleration of the driven part has its maximum | 


value and other well-defined points where there is no 
acceleration. On the other hand, a cam movement may 
be made which will give a constant acceleration, thus 
equalising the wear. 

When high speeds are required it is specially important 
to allot the times to each movement so that no dispro- 
portionate rate of change of motion occurs in one element, 
which would mar the otherwise rhythmic action and set 
up severe local stresses in an overdriven member. To 
state the problem more precisely, let us imagine that 
three separate movements have to be synchronised, 
represented by 4, 9, and 36 units of length to be traversed 
by the respective parts in one cycle of the machine. The 
question arises, what time should be allotted to each 
movement so that the acceleration will be the same in 
each case ? From well-known principles it is demonstrable 
that the times should be proportional to the square roots 
of the distances. Thus the operating times would be 
in the proportion of 2, 3, and 6, and the cycle would con- 
tain 1] parts. In a cycle of 360 deg., 65 deg., 98 deg., and 
197 deg. should, therefore, be allowed for the respective 
movements. 

The simplest way of obtaining a reciprocating movement 
is by means of the crank and connecting-rod, and wherever 
possible this gives the cheapest form of control. But 
the movement occupies the whole cycle and cam move- 
ments are therefore also very generally used. A to-and-fro 
straight-line movement can be derived from a continuously 








| excess of the uniform force exerted by the gravity cam. 
| This means that in the long run the harmonic cam would 


rotating crank which does give a moderate period of dwell 
at one end of its stroke. 

There are two well-recognised forms of cam, namely, 
the harmonic type and the so-called gravity cam. The 
first of these gives a motion similar to that given by a 
simple crank and connecting-rod, in which the accelera- 
tion is greatest at each end of the stroke and zero at 
mid-stroke. The gravity cam gives constant acceleration 
from the starting point up to half-stroke, followed by 
constant deceleration to the finishing point of the move- 
ment. There are, in addition, all sorts of combination 
curves for cams, giving variable or constant velocities 
to the reciprocating part between selected points. 

When a folding movement is travelling with unvarying 
speed, the force required to maintain it is merely that 
needed to overcome frictional resistances. The force 
to be applied to change the speed of movement depends 
upon the rate of change and the weight of the part moved, 
and the question arises whether these changes should be 
impressed upon the reciprocating part by making the 
relevant arc of the cam according to the harmonic curve 
or the so-called gravity curve. The latter form is pre- 
ferable for two reasons. In the first place, the driving 
force is uniform because of the constant acceleration 
throughout the period of change, and secondly, the 
greatest force exerted at the beginning of the movement 
by the harmonic cam is between 10 and 11 per cent. in 
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Fic. 5—Diagrammatic Elevation and Plan of Wrapping Machine. 


develop a local wear 11 per cent. in excess of the uniform 
wear of the gravity cam. 

In allocating the times allowable for all the movements 
of a machine, the principle already indicated may be 
applied to groups of associated motions with the object 
of usefully distributing the periods so that no one move- 
ment is unnecessarily violent. It must be remembered 
that when one speaks of the movement of a part one refers 
to the movement of its mass centre, and since this may 
not be accurately determinable from drawings, it may 
not be possible to realise fully the ideal condition, though 
awareness of the theoretical principles involved will 
undoubtedly be of assistance. 

As soon as the main movements in a machine have 
been provisionally determined, they should be plotted on 
a chart—Fig. 4. The horizontal base of this chart should 
represent a machine cycle in degrees of arc, and vertical 
measurements in inches should represent the position of 
each moving part at all points in the cycle. For a given 
speed of working the horizontal base represents time to a 
determinable scale. Consequently, the slope of the move- 





ment curves on the chart will represent the velocities 


folded on entering the jaw, and the movement of the 
carrier folds the paper as illustrated in the intermediate 
position. When the tablet is pushed from the carrier 
it is entirely enclosed in a tubular wrapper with the 
ends open. The chart deals with these four movements. 
Tt will be noted that the carrier completes its movement 
in about 240 deg. of the cycle of 360 deg. As the carrier 
comes to rest the tablet is pushed over from the feed belt 
into the jaws of the carrier. At the same time, the ejector 
E passes through the other pair of carrier jaws and dwells 
in a position clear of the jaws. As the jaws rotate the 
ejector passes between the two pairs of jaws when they 
are approaching and passing by the vertical centre line. 
The paper begins to move downwards slowly until the 
pusher bar B is drawn back from the path of the paper. 
From such charts the cams are all indexed and the correct 
timing is obtained by erecting to the index marks. 

It may be of interest to describe some of the mechanical 
movements adopted in wrapping machines. Reference 
has been made to a crank-driven motion arranged to give 
a to-and-fro straight-line traverse with a considerable 
dwell period at one end of the stroke. Locomotive engi- 
neers will recognise here familiar elements of Joy’s valve 
gear. In Fig. 6, C is a shaft rotating at constant speed. 
A and B are fixed fulerum pins. The point P is chosen 
on the connecting-rod with reference to the shape of the 
locus of its path. Having determined this a link P D 
is chosen of such a length that when it swings on the pin 
D its upper end will, within certain limits, describe a 
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path coincident with the locus of the fixed point on the 
connecting-rod. A slider attached at E will, therefore, 
reciprocate horizontally, but the slider will be stationary 
between the points L L,. 

Some ingenious: wrapping machines have been made 
using this type of gear instead of cams, and it has been 
claimed that they are superior because they are quieter 
and are less liable to inaccuracy of movement due to 
wear. It seems to the author, however, that given 
equally good workmanship and material, a positive 
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Fic. 6—Crank-driven Motion. 


of the moving elements at any point chosen for examina- 
tion. From the movement chart a velocity chart can be 
constructed. Similarly, the various slopes on the velocity 
charts can be plotted to give an acceleration chart. In 
this way an analytical picture of the working is obtained, 
which may profitably be studied by the designing staff. 
Apart from mere questions of ,mechanical clearances 
of the movements the charts enable improvements to 
be effected in the dynamic interaction of the mechanisms, 
and details can be modified as the whole design proceeds. 

The elements referred to in Fig. 4 are illustrated in 
Fig. 5in elevation and plan. T is the tablet to be wrapped ; 
the bar B pushes the tablet against the paper P into the 
jaw formed on the carrier C. The paper is partially 





cam action having three or four less joints would develop 
less “ slogger ” than the linkage described. Nevertheless, 
the movement is interesting and may, in the exigencies 
of design, find a useful place even in a cam-driven machine. 

Turning now to intermittent rotary motions of positive 
action—that is to say, movements that do not allow 
the driven member to overthrow in consequence of its 
momentum as with the ordinary pawl and ratchet—the 
commonest example is the well-known Geneva motion. 
Where such gears are of frequent application it is useful 
to prepare office charts giving the motion of the driven 
wheel in terms of the angular movements of the driving 
shaft so that at every position the movements can be 
plotted on the general timing chart of a particular 
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machine. The formule given in Fig. 7 will suffice for 
plotting these charts, which are shown in Fig. 8. The 

int of maximum acceleration, which is also the point 
of maximum effort and consequently the point of maximum 
wear, occurs somewhere between a fourth and a third 
of the distance from the outside of the slots in the driven 
wheel. The exact position is given by the formula. 
On examining old Geneva wheels the slots will always be 
found to be a little wider due to wear. 

Another less well-known movement for altering the 
angular velocity of a driven shaft is shown in Fig. 9. 
The shaft O has a gear wheel D mounted upon it which 
is not concentric with the shaft centre. Shaft A is the 
driven member. The connection between them is effected 
by means of an idler wheel B floating on a radius link 
connecting A and B and connected to the centre of the 
offset wheel on O by another link. The idler is therefore 
held in mesh with the wheels on shafts A and D. 

As O rotates the radius link rocks and is at one period 
travelling round the centre O in the same direction as A 
is turning. At another period the link is travelling in the 
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Fig, 8—Analysis of Geneva Motion. 


opposite direction. As a result of this differential move- 
ment the shaft A is accelerated and retarded. 

The amount of this variation is governed by the excen- 
tricity of the wheel on shaft O, and this may be increased 
to such extent that the shaft A can be made to reverse 
its rotation for a part of its cyclic movement. An offset 
radius can be determined by graphic construction with 
any given size of wheels ensuring that at a certain time 
the shaft A will come to rest. Theoretically, it can only 
be at rest instantaneously, but the approach and departure 
from the rest positions is relatively so slow that the 
apparent dwell on a mechanism driven with this gear 
will be about 60 deg. of the cycle of revolution of the driv- 
ing shaft O. By giving a very slightly greater offset 
to the gear on O an imperceptible backward movement 
may be.given to A which will increase the apparent dwell 
to over 75 deg. To reproduce the actual movements of 
this apparatus on the machine timing chart, it is necessary 
to plot first a velocity diagram, which is easily done by 
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Fic. 9—Partial Substitute for a Geneva Action. 


graphic construction. The total area of this diagram will 
represent the total movement of the driven member to 
some determinable scale. By taking the areas up to 
successive ordinates on the velocity chart the actual 
movements at each successive ordinate can be plotted. 

One more method of coupling rotary motions so that a 
variable speed may be given to the driven shaft may be 
mentioned. In connection with revolving cutters, it is 
sometimes desirable to adjust the actual speed of the 
cutter to the traverse of the web of paper or other material 
at the instant when the cutting is taking place. Instead 
of driving the cutter shaft by ordinary gears, it is coupled 
through elliptically shaped gears which can be made to 
change the velocity ratio between the two shafts in the 
proportion of, say, 1 to 4 by imperceptible increments. 
By adjustment the actual speed of cutting can be made 
to coincide with the traverse of the web so that no dragging 
takes place. A comparatively simple means for designing 
these gears and the constants for drafting the pitch lines 
so that standard teeth may be used has been published. 

A great deal of ingenuity has been expended on feeding 





delicate webs of paper, tin, or aluminium foil from rolls, 
and cutting and registering them, so that a design printed 


on the foil at spaced distances keeps its correct relative 
position on the objects being wrapped. The author recalls 
a simple guillotine action with a toothed blade which 
punctured the foil by the sharp points of the teeth, and 
having so started the cut, continued to penetrate by slitting 
and enlarging each puncture sideways. By arranging a 
spring clamp at the back of the knife, it was easy to cut a 
thin sheet in this way without dragging the material 
between the horizontal and vertical blades. The teeth 
left a slight indentation which gave what was thought to 
be a very distinguishing appearance to the wrapper. 
On showing this machine to a p tive purchaser he 
strongly objected to this distinction and demanded a 
perfectly straight edge. At the time the customer was 
thought to be extremely unreasonable, but a straight cut 
was successfully produced by finding the correct rake for 
the cutting edges and providing a short depending tongue 
to the vertical blade, which prevented it from springing over 
the companion horizontal blade. It worked satisfactorily 
and the machine was duly installed. It transpired after- 
wards that the customer’s objection was not due to any 
technical considerations. The distinctive serrated edge 
would, he thought, evoke comment from his competitors, 
who might at once suspect that a mechanical wrapper had 
beeninstalled. As this was the first machine of its kind to 
be used in Europe, he wished that the advantages derived 
might unnoticed by his rivals. No one at the present 
time objects to serrations and one has the choice of plain 
or serrated guillotines or a scissor action or rotary serrated 
cutters, as may be best suited to the design. 

When rolls of tin and other foils became available, the 
problem of paying out the foil from a heavy cylinder of 
practically solid tin had to be faced. The tensile strength 
of a strip of foil is small; the roll may weigh 10 lb. or 
more and have a comparatively large moment of inertia. 
The problem is how to set this mass of metal in motion by 
the tangential tension on the strip without breaking it. 
Whatever the safe tangential tension may be, its moment 
about the reel centre gradually becomes less as the foil is 
used. The moment of inertia also becomes less. What- 





by the upward acceleration of the jockey, the brake band 
slackens, and the foil reel begins to pay out its web. When 
the feed roll stops for the cut the jockey goes down the 
slope, tending to arrest the turning of the reel. By 
adjusting the spring S when the machine is in motion the 
jockey can be made to rise and fall about a mean position, 
with the foil roll rotating steadily all the time. Many 
other paying-out devices have been designed, but the 
simplicity of the arrangement just described has ensured 
its survival. 

The most significant departure in design of pay-out 
gears arises from the use of very heavy reels with long 
lengths of cut. In such cases the weight of the reei may be 
such as to need more force to set it in motion in the time 
allowable than can be applied through the medium of the 
web itself, and it therefore becomes necessary to have an 
independent driving power applied to the reel spindle 
under the control of a light jockey weight whose position 
determines when the reserve power is to be applied. The 
web tension is then the same for all weights of roll. 

When reel feeds were first fitted to wrapping machines 
it was customary to display names on the wrapper by 
printing them in close repetition in some rather jumbled-up 
form, so that wherever the web was cut the names appeared 
on the face of the tablet with an appearance of uniformity. 
But some manufacturers were not satisfied with this, and 
elected to wrap by hand, using separately printed sheets 
displaying their advertising in panel form over the face 
of the tablets and thus giving a much more distinguished 
appearance to the product. It will be realised that a 
printed wrapper fed frotn a reel by intermittent rollers or 
any other means cannot be relied upon to keep in register 
with the tablets. This demand, therefore, opened up an 
entirely new situation as regards wrapper feeds. 

There were two lines of thought, one being to feed 
printed wrappers cut to size in the bulk and extracted 
from a pile placed in a hopper on the machine, and the 
other to print the designs on a continuous reel, making 
at the same time small perforations in the web which 
could be used to control the feed. If the wrapper had to 
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Fic. 10—Diagramof Foil-tensioning Apparatus. 


ever the diameter of the reel may be, the moment of inertia 
falls away faster than the turning moment. Hence the 
tangential starting effort from rest on frictionless bearings 
does not increase as the roll diminishes both in radius and 
weight. 

This may be all very well when the roll is mounted on 
frictionless bearings, but if that were the case when once 
the roll was put in motion, it would continue to pay out 
foil whether it was wanted or not. For this reason some 
braking action is required which will increase if the roll 
pays out too much, and diminish if it pays out too little. 
Moreover, the braking action must be controlled so that 
the tension on the web of foil is to all intents and purposes 
constant and well within the breaking stress. The major 
factors in the problem appear to be (1) that the tension 
on the web must be relatively small, (2) that the foil reel 
should be mounted on bearings as frictionless as possible, 
(3) that a variable brake should act on the foil spindle so 
that the restraint shall weaken as the turning moment 
diminishes, and (4) that the regulation of the brake pres- 
sure should depend entirely upon the amount of web paid 
out at any particular time. 

When first confronted with this problem, the author’s 
mind went back to a model of a railway truck exhibited 
at the Crystal Palace Electrical Exhibition in 1881. 
The model was made to illustrate, amongst other things, 
how smoothly the brakes worked when their pressure was 
controlled by means of a lead weight sliding down a 
pivoted inclined plane built into the truck. When the 
weight was situated over the pivot it exerted no leverage 
on the brake links, but when the weight was allowed to 
slide down the incline the gradually increasing leverage 
applied the brakes so smoothly that the little truck was 
brought to a standstill without spilling even a drop of 
water from the cup placed upon it. This chance observa- 
tion made at the age of twelve came in useful some twenty 
years later in furnishing subconsciously the clue to the 
solution of this problem, 

In Fig. 10 R is the foil reel on ball bearings, G is a guide 
roller so placed that the web of foil W is parallel with the 
return portion W,. The spindle of another guide roller 
carries a freely pivoted pair of inclined arms A, rigidly 
connected together a few inches apart, the top end acting 
as the brake arm. A pair of intermittently operated feed 
rollers F carry the foil forward step by step and at each 
pause the knife K severs the web. The arms A are counter- 
balanced by an adjustable tension spring 8. A brake drum 
B is keyed to the foil spindle. The web passes round the 
jockey roller J which rests on the arm A. The tension of 
the spring S is adjusted so that when J is close to the 
bottom of the incline its weight is sufficient to tighten 
the brake until it stops the roll of foil from turning. 
When the feed rollers F start, the jockey immediately 
rises up the slope. The foil tension is slightly increased 





be produced by lithography the cut sheet method was the 
only feasible one. But rotary printing presses were being 
developed for colour work and they tended to close the 
gap between the two methods. Hence both types of feeds 
are common on the modern wrapping machine. 

Registering apparatus for continuous strip control with 
perforated holes may be divided into methods functioning 
(1) purely mechanically, (2) mechanically but with air 
pressure control, and (3) electromechanically. In the first 
the essential feature is that a pin or the point of a light 
pawl is made to enter the perforation as the web comes to 
rest. This can always be done by making the pin, say, 
half the diameter of the hole, because no single variation 
from hole to hole will exceed 3, in. What is being attempted 
is to prevent an accumulation of small errors. Having 
engaged the pin, the web is momentarily released from all 
other restraints excepting that of the pin, and a very slight 
drawback pressure is applied so that the forward edge of 
the hole is always brought into contact with the pin. 
There are a great many ways of doing this, each having 
special adaptability in regard to the speed of working. 
In all these mechanisms inertia plays an important part. 

In the case of mechanical control actuated by air pressure 
the principle is similar to that of the mechanical piano 
player. The web of paper is drawn over a partially 
exhausted chamber having on one side a flexible diaphragm 
which is contracted by the partial vacuum. So long as the 
hole in the web does not stop over the opening over which 
the web is travelling nothing happens, but as the paper 
creeps forward the air rushes through the small port, the 
diaphragm dilates, and operates on the feed so that the 
next cut is slightly shorter. 

In the third method—electromechanical—the paper is 
used as an insulator for a low-tension current and two 
contacts are spaced just slightly wider apart than the dia- 
meter of the perforation. These are lowered on to the 
web every time it stops. If the paper is in the correct 
position neither contact will complete the circuit. If the 
paper advances, the foward circuit is energised and an 
electro-magnet pulls over the control bar, say, to the right. 
If the paper lags behind, the other circuit comes into play 
and the bar is pulled over to the left. These differential 
movements are easily made to regulate the feed, and have 
the advantage that the correction of positive or negative 
feed is working about a central point which represents the 
precise length of wrapper. In consequence of this feature 
the control is much closer to the mean length wanted. 
Some controls are made to act only one way. In these 
gears the web is given a slight bias in the forward direction 
and when the several positive errors add up to, say, ¥in. 
a trip operates so that jin. is taken off the next cut. This 
means that the error is only controlled to within + yin. 
of the mean length. 

All the gears described necessitate a perforated web. In 
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the case of the light cellulose webs now in use, printing 
and perforating is not easy, and in consequence of this an 
entirely new method is adopted which depends upon the 
action of light on a photo-electric cell. These cellulose 
wrappers are transparent and a beam of light focused 
on the web will pass through it and set up a minute current 
in the cell placed on the other side of the sheet. This is 
amplified, and relays set up more current so that magnets 
may be operated and levers moved to effect changes in 
the feed. The great advantage of this form of control is 
that some opaque part of the design printed on the web 
can be used as the registering point. 

When the web used as a wrapper is itself opaque the 
light beam and the cell are placed on the same side of the 
wrapper. The beam is projected at an angle of 45 deg., 
and its reflection is caught by the cell, which is as near as 
possible to the focus point. The change in the quantity 
of the light reflected from a white and a dark surface is 
sufficient to operate the cell. This form of control is not 
as convenient in all cases on account of the confined space, 
but usually the control by transmitted light can be very 
easily arranged and is perfectly satisfactory. 

Mechanisms for feeding cut sheets stacked in a vertical 
or inclined hopper fall into two main categories, namely, 
(1) those taking the sheet from the top of the pile, and (2) 
those taking it from the bottom of the pile. The latter 
scheme has the advantage that the hopper can be re- 
plenished whilst it is working, but its use is limited to 
small sheets. In cases where the superposed stack is 
heavy it becomes impracticable to drag out the bottom 
sheet, although in some cases ‘this difficulty may be 
alleviated by arranging for a slicing blade to enter the 
stack above the bottom sheet and so support the weight. 
Even this is unsatisfactory for sheets approaching a 
square foot in area, and in such cases it is therefore usual 
to feed from the top. In either case the question of 
separating the sheets has to be considered and means pro- 
vided for taking only one sheet at a time. This becomes 
impossible for flimsy fabrics of a sticky nature, such as 
waxed paper, and only substantial grades can be used. 
Only the general principles used in these mechanisms can 
be indicated, and it must be made clear that it by no 
means follows that a design eminently successful with one 
class of paper with a certain surface finish will be equally 
workable on some other paper with, say, an embossed 
surface. 

In separating the sheets considerable use is made of the 
fact that the friction between rubber and paper is much 
greater than the friction between sheets of paper. For 
instance, if a pair of rubber pads press lightly on the top 
sheet of a pile of sheets hemmed in with walls on all four 
sides, and if the rubbers are moved towards one wall, they 
will carry the top sheet with them and buckle its edge 
against the obstructing wall whilst the sheets below remain 
straight. If then the rubbers stop and the obstruction is 
caused to collapse, the buckle will straighten out, making 
the edge of the sheet project beyond the pile so that it can 
be carried away by suitable grippers. Or again, if instead 
of a retaining wall to create a buckle two needles are placed 
about an eighth of an inch from the back edge of the sheet 
and are made to penetrate through five or six sheets, the 
rubber will drag the top sheet out by pulling it through the 
needles, but the friction between the top and second sheet 
is not sufficient to drag out the second sheet from the 
needles. When this method is used the damaged side of 
the label is always concealed by being folded inside. 

Another principle, namely, air suction, is much used, 
both on printing machine feeds and on wrapping machines. 
In all these uses it is essential that the sucker be applied 
to the corners or edges of the sheet so that every chance is 
afforded for the inlet of air between the sheets. The author 
once designed a suction device for picking up thick card- 
boards and made the fatal mistake of applying the suction 
orifice somewhere in the centre of the sheet, thinking 
thereby to obtain a better balance as the sheet of card- 
board: was carried to its destination. Instead of picking 
up one sheet, it picked up a pack over an inch thick. With 
porous papers it is better to prevent the suction orifice 
from making actual contact with the paper and to rely 
upon the inrush of air to draw the sheet towards the sucker 
and so avoid exhausting the air from the layers of paper 
lower down the pile. 

Still another means of lifting the top sheet is by pressing 
gummed surfaces vertically downwards on to the pile and 
then lifting the sheet that sticks to the surface. The gum 
is applied where it is wanted to attach the label to the 
tablet. In most other cases the gum is applied by drawing 
the single sheet over the rim of a narrow roller immersed 
in a gum pot and projecting therefrom through a narrow 
slot which scrapes off all but a very thin film of the 
adhesive and deposits it on the paper passing over it. 








Locomotives for Newfoundland. 


THE North British Locomotive Company, Ltd., has 
recently constructed two locomotives for the Newfound- 
land Railway, to the requirements of the superintendent 
of motive power, Mr. J. F. Pike, and under the super- 
vision of the Crown Agents for the Colonies, London. 
As will be seen in Fig. 1, they are of the 2-8-2 type, with 
double-bogie tenders, and generally similar to others 
previously used in the Dominion. 





The boiler barrel is | 


4ft. 1liin. external diameter at the front end and 5ft. 5in. | 


external diameter at the throat plate, the front barrel 


plate being coned. The distance between tube plates is | 


16ft. 10Zin. The working pressure is 210 lb. per square 
inch. The fire-box is of the *‘ round top ” type, 7ft. 94in. 
long outside by 5ft. 9in. wide at the foundation ring. The 


inner fire-box is of steel and fitted with two thermic | 
The large and small flue tubes are of steel. | 


siphons. 
The superheater is of the Superheater Company’s “‘ multi- 
valve header ’’ type, with twenty-one elements, having a 
heating surface of 340 square feet, and providing 
approximately 200° of superheat. The boiler heating 
surface is made up of 1110 square feet of small tubes, 
500 square feet of large tubes, 27 square feet of siphons, 
117 square feet of fire-box, making a total of 1754 square 
feet of evaporative surface, or 2094 in all with the 
superheater surface. The grate area is 35-2 square feet. 


The fire-grate is of the rocking type with a drop plate 





! 
at the front end. The two cylinders, working simple, 


have a diameter of 18in, and a stroke of 24in. They are 
cast with the smoke-box saddle and jointed at the centre 
line; 8in. diameter piston valves are fitted with 
Walschaerts valve gear; a chime -whistle and electric 
lighting equipment are included. In addition, the 
fitting shown in Fig. 3 is provided to ,enable the 
engine to fill the tender tanks from wayside lakes 
or streams. It consists of a standard Hancock ejector 
mounted under the footplate at the side of the 
cab and having a steam lead taken from the dome of the 
locomotive vid a water siphon steam valve. The water 
is taken into the tender tank over a reversed bend in the 





check spring gear, the axle bearings and overhead bearing 
springs being arranged outside the wheels. The leading 
coupled wheels have lateral movement, spring controlled, 
to provide flexibility on curves. The driving pins are 
fitted to the third pair of drivers. The diameter of the 
driving wheels is 4ft. The coupled wheel base is 13ft. 3in., 
the engine wheel base 29ft. 3in., the total engine 
and tender wheel base is 55ft. 9in. and the gauge 3ft. 6in. 
The overall height of the engine is 12ft. 10gin. and the 
overall width 9ft. 5in. Central couplers are used. The 
weight in working order is 68 tons for the engine, and 
45 tons for the tender. At 85 per cent. boiler pressure 
the tractive effort is 28,920 lb., with a factor of adhesion 

















FIG. 1—-2-8-2 LOCOMOTIVE FOR NEWFOUNDLAND 


normal way, a flexible hose being used between engine and 
tender. A suction hose pipe is carried on the locomotive. 
When water is required in the tank, the cap nut is removed 
from the ejector and the hose pipe screwed on. The other 
end of this 25ft. suction pipe is fitted with a filter which 
is immersed in the water. The water siphon steam valve 
is opened and water is lifted into the tank on the injector 














OF LOCOMOTIVE 


Fic. 2—CaB 


principle. When the suction pipe is removed and the 
cap nut replaced a jet of steam is passed through the pipes 
to prevent the water in the hose pipe between engine and 
tender freezing in cold weather, and also to heat the water 
in the tank. 

The frames of the locomotive are of the bar type, stayed 
by stretchers of cast steel. The bearing springs for the 
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FiG. 3—-HANCOCK EJECTOR 


coupled wheels are overhung, with compensating beams 
between the front truck, leading and intermediate coupled 
wheels, and also between the driving and trailing coupled 
wheels and the rear truck. The front truck is of the swing 
bolster type, with three pin links, coiled bearing springs, 
and axle bearings inside the wheels, which are 2ft. 6in. 
diameter. The rear truck is of the radial type with side 





of 4:07. The tenders have double bogies, and channel 
bar framing. The tanks are of fabricated construction, 
with a capacity of 4200 Imperial gallons. The bunker is 
of the horseshoe form with space for 8 tons of coal. The 
bogie frames, to which the axle-boxes are attached, are 
of cast steel. The bearing springs, four per group, are 
interposed between the cross bolsters and the bogie 
framing. The braking system used consists of a Westing- 
house air brake on the locomotive and tender, and a 
hand brake on the tender only. Compressed air sanding 
apparatus is also fitted. The lubrication of the cylinders 
is by a mechanical lubricator, while the coupled axle- 
boxes, the connecting-rod joints, coupling-rod joints, and 
excentric-rod joints are all fitted with grease lubricators. 
The locomotives will be utilised to a considerable 
extent in hauling paper pulp from the mills to the ports. 








SIXTY YEARS AGO. 


Srxry years ago horse-drawn tramcars were familiar 
sights in the streets of a number of cities in this 
country. It was an American idea. At first it was 
viewed with suspicion and dislike and active opposition, 
but in time the critics and sundry material difficulties 
were surmounted and something resembling a small 
edition of the railway mania of the ‘forties manifested 
itself. Short as had been the period since the intro- 
duction of the tramear we find, as a reference to our issue 
of March 31st, 1876, will show, that even at that early 
date numerous inventors were busy devising power-driven 
tramcars which would render horse traction unnecessary. 
In a leading article we approached the general theory of 
the subject with much caution. We recognised that the 
point to be decided was not whether a tramcar could be 
driven by a steam engine—or by a compressed air or 
ammonia engine as some proposed—but whether it would 
be more profitable to propel tramcars mechanically than 
to draw them by horses. We could assess fairly well the 
costs of horse traction. For example, for a thirteen hours, 
working day a tramway worked by two-horsed cars was 
known to require a stud of about 9} horses per car. At 
£40 a piece each car could therefore be horsed for £380. 
Further the depreciation of tramcar horses was known to 
be between 20 and 25 per cent. per annum. No corre- 
sponding data existed for the mechanically propelled 
tramear. On this cautious note our leading article began. 
But we soon passed into a more optimistic mood. We 
felt that comparing running expenses—the cost of oats 
against the cost of coke and so forth—the advantage 
would lie with mechanical traction, Soon we would know 
with certainty for in Copenhagen and Paris steam-driven 
tramecars were then being operated with success while in 
this country Mr. Scott Moncrieff was experimenting on an 
adequate scale with compressed air and at Leicester 
within the past week Mr. Hughes, of the Faleon Works, 
Loughborough, had given a successful demonstration: of 
steam haulage. Mr. Hughes was a builder of small 
mineral locomotives. He conceived the idea of adapting 
them to tramecar haulage on a plan involving the stoking 
of the furnace only at the end of each journey thereby 
avoiding the carriage of fuel elsewhere than in the fire-box. 
To avoid frightening horses on the road he boxed the 
engine inside a wooden structure and eliminated the 
exhaust by adopting a condensing system involving the 
intermingling of the used steam with cold water. On the 
trial trip the locomotive was coupled to an ordinary 
Leicester tramcar into which some twenty-five persons 
managed to crowd themselves. We reported that except 
for the rumble of the wheels on the rails there was no 
noise. Horses were not frightened in any way by the 
engine although some showed excitement at the large 
crowd which gathered at the tail of the vehicles as they 
bowled along at the pace of a good Hansom cab. We were 
somewhat perplexed by one feature of the trial. The 
engine, we said, was probably exerting about 12 h.p. Yet 
it and the car attached to it could have been drawn at a 
sharp trot by three horses. Why and where was so much 
power wasted when a tramcar was propelled by steam ? 
.. A quarter of a century had still to elapse before the 
advent of electrical power began to drive the horse-drawn 
tramcar off the road. To-day it in turn is yielding to the 
trollybus and the internal combustion engined omnibus. 
Thus have we come after all these years to recognise the 
force of one of the first objections expressed against 
tramcars—the hampering effect upon themselves and 
upon other road traffic exerted by the rails to which they 
are confined. 
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Rail and Road. 


We hear that the L.N.E.R. is building several 2-6—2 
engines of the intermediate class. The wheel arrangement 
is rare in this country. 

A NEW halt is to be opened by the Great Western Rail- 
way at Easthope between Presthope and Longville, 
Shropshire, on April 4th. 

On the L.M.8.-Railway line from Tilbury to Pitsea, 
Essex, a new halt to be known as East Tilbury is to be 
opened between Low-street and Stanford-le-Hope stations. 


A PASSENGER tank engine recently crashed into an 
empty train at Copley Hill, Leeds. The engine overturned 
and fell against a railway workshop, and two of the 
coaches were badly damaged. 


ANOTHER historic Great Western Railway engine, 
No. 3345, ‘‘ Smeaton,’’ one of the ‘‘ Bulldog ” class, built 
in 1900, has just been broken up. When built this engine 
was named ‘ Exeter,” and numbered 3357, and during 
its service ran 1,170,839 miles. 


Two three-car, streamlined, lightweight electric trains 
are to be constructed for fast services on certain main 
lines of the Swiss Federal Railways. These trains, which 
will seat 30 second-class and 130 third-class passengers, 
will have a maximum speed of 93 m.p.h. 


SaTIsFACTORY results have been obtained with the 
experimental 2—10-2 “‘ Class 20 "’ locomotive constructed 
in the South African Railways’ workshops at Pretoria. 
Working at 2001b. per square inch boiler pressure, the 
locomotive has a tractive effort of 33,080 1b. at 75 per 
cent. boiler pressure. In working order the engine weighs 
73 tons 7 cwt., and the tender 43 tons 1 ewt. 


Last Monday night, March 23rd, a goods train was 
stopped in a tunnel near Tiviot Dale Station, Stockport, 
and when restarting a coupling broke and forty-nine 
wagons rolled backwards. The rear wagons left the 
track and piled up in the tunnel. All services had to be 
diverted and travellers on the midnight express from 
Manchester Central to St. Pancras were conveyed ‘round 
the blocked tunnel by motor car. 


THe G.W. Railway is introducing a new service in the 
Birmingham area with an oil-engined railcar. As from 
Tuesday, April 14th, a railear is to leave Snow Hill Station, 
Birmingham, at 9 p.m., and will make a non-stop run to 
Claverdon. It will arrive there at 9.30 p.m., continuing 
to Bearley to arrive 9.36 p.m. and Stratford-on-Avon 
9.44 p.m. The same car will then take the place of two 
existing trains—the 9.55 p.m. from Stratford to Hatton 
and the 10.40 p.m. from Hatton to Stratford, after which a 
new departure will be at 11.20 p.m. from Stratford non- 
stop to Hatton, where the car will reverse after dropping 
passengers for Warwick, Leamington Spa, Banbury, and 
Paddington. The car will then go vid Lapworth, Knowle, 
Solihull, Olton, and Acock’s Green to reach Snow Hill soon 
after midnight, 

THe London and North-Eastern Railway Company 
has decided to remodel the goods depét at King’s Cross 
and an initial contract has been placed, The section 
of the warehouse at present used for dealing with goods 
traffic despatched from King’s Cross is to be re-equipped 
and will form the unloading depét for goods traffic arriving 
at the terminus. This portion of the goods station is 
on two levels, and when the scheme is completed it will 
be possible to unload simultaneously from 214 wagons 
without interruption of operations. Traffic to be 
despatched from King’s Cross will be loaded in the shed 
now devoted to incoming traffic, and it will be necessary 
to adapt this shed for the purpose by relaying practically 
the whole of the sidings and providing adequate platform 
accommodation to deal with 200 wagons at a time. 


THe Great Western Railway has completed a series 
of trials with a new type of goods wagon designed to 
reduce to a minimum damage in transit of fragile freights 
which, however carefully handled, are in themselves 
inevitably susceptible to . In the method adopted 
the interior of the wagon is fitted with a series of partitions 
which can be adjusted to hold the stacked goods firmly 
in position no matter how small the load in the truck may 
be. The experiment has been carried out over a year, and, 
in the hundreds of journeys made by the fifteen trucks 
fitted with this method of partitioning, the reduction 
in damage from shock, displacement from oscillation, or 
the starting, stopping, and shunting of trains, has been 
so marked that a further 100 trucks are now being adapted. 
It is claimed that this new system is the best so far devised 
for the protection of traffic in transit. 


Rattway statisties for the calendar month of December 
and the four weeks ended December 28th, 1935, which 
have now been published by the Minister of Transport, 
show that the total number of passenger journeys (exclud- 
ing season ticket holders) taken on all standard-gauge 
railways in Great Britain in the month of December, 
1935, was 104,132,250, an increase compared with 
December, 1934, of 1,719,318. The journeys taken by 
passengers at reduced fares increased by 327,691, and those 
at standard or ordinary fares by 1,391,627. The receipts 
from passengers (excluding season ticket holders) showed 
an increase of £101,640. If the railway undertakings of 
the London Passenger Transport Board be omitted, the 
figures show a decrease in journeys of 322,516 and an 
increase in receipts of £73,441. For all companies the 
receipts from passenger train traffic (including season 
tickets and parcels and miscellaneous traffic, but excluding 
mails and parcels post) were £104,435 more than in 
December, 1934. For the four weeks ended December 
28th, 1935, the coaching train miles showed an increase 
of 335,668, com with the four weeks ended December 
29th, 1934. e total tonnage of freight conveyed 
(excluding free-hauled traffic) in the four weeks ended 
December 28th, 1935, was 21,858,649, an increase com- 
pared with the corresponding four weeks of 1934 of 908,474 
tons. The freight train receipts amounted to £6,806,658, 
an increase of £414,592. The freight train miles run 
were 231,425 more than in the corresponding period of 
1934. The average train load increased from 127} to 
132} tons, but the net ton-miles per engine-hour decreased 





Miscellanea. 


Last year Japan produced 2,370,000 metric tons of 
steel and the exports totalled 500,000 tons. 


TureeE factories are to be opened in the Western Isles 
of Scotland for the manufacture of a transparent wrapping 
material from seaweed. 


A NEw company for the manufacture of synthetic petrol 
has been regi in Rome. According to the Financial 
Times, the company is to obtain synthetic petrol through 
the hydrogenation of lignite. 

THe Post Office Research Station recently gave a 
demonstration with the new ‘ talking clock ’’ system, 
whereby subscribers on dialing TIM will hear the time 
announced, The service will be available to the public on 
July Ist next. 


WHEN an application to develop a new coalfield between 
Thornliebank and Barrhead was recently made to the 
Railway and Canal Commission, were mentioned of a 
new Scottish coalfield which is estimated to contain 
eleven million tons of workable coal. 


Founprigs in the United States have found that elec- 
trically heated patterns give an i production of 
some 10 per cent. Experience showed that the pattern 
being warmed tends to dry the sand in its proximity and 
gives a more perfect mould, even when the pattern has 
deep draws, 


Dvurine October next a smoke abatement exhibition 
will be héld in the Science Museum, South Kensington. 
The exhibition is being organised by the National Smoke 
Abatement Society, with the co-operation of the Science 
Museum authorities, and the exhibits will probably be 
prepared in conjunction with other ments and 
associations, including the Department of Scientific and 
Industrial Research. 

Accorpine to the Jarrow representative of Thos. W. 
Ward, Ltd., the option holders of the Jarrow steel works 
have taken over the whole of the works. The dismantling 
of the old works, which has been in rap ag for some time, 
will be accelerated to make way for the new and larger 
premises, which will take two years to erect. The new 
plant will have an annual output of 500,000 tons of steel. 
In addition it may be decided to lay down coke ovens. 


A Note in the Railway Gazette says that, according to 
messages from Copenhegen, a scheme sponsored by both 
the Danish Government and the leading Danish engineering 
firms is now maturing for the construction of two more 
great bridges, claimed as the largest in the world. One 
of these would span the Great Belt, and so connect Funen 
and Zeeland, and would be over 10 miles in length; in 
addition to the Danish State Railways line, it would carry 
a roadway. The second bridge is proposed to cross the 
Oeresund and link up Copenhagen with Southern Sweden. 


At the invitation of the Society of Glass Technology, 
the second International Congress on Glass will be held in 
England from July 2nd to Saturday, July 11th, this year. 
The meetings will be held for the most part in London, with 
headquarters at the Institution of Mechanical Engineers, 
and the remainder in Sheffield, in the University build- 
ings. The arrangements for the technical have 
been made by the International Commission on Glass, 
which was set up at Milan in 1933. Membership of the 
Congress is open to all persons interested in the manu- 
facture, properties, and uses of glass in any shape or form. 


Iw the discussion of a paper on “ Electric Furnaces ” 
at the Institution of Electrical Engineers it was stated 
that a recent important advance had been made in high- 
frequency induction heating. and similar 
articles were heated by current at about 2000 cycles 
carried by hollow inductor coils, and rapidly quenched by 
water squirted through holes in the coils. By this means 
efficient surface hardening was obtained extremely 
rapidly. The actual heating period was only seven seconds, 
and the complete cycle, including quenching and setting 
up the coil, was under forty-five seconds, as compared with 
the nitriding process, in which the time required for 
heating was over forty hours. 

More than eighty members and guests of the Diesel 
Engine Users Association were present at the annual 
informal dinner, which was held at P. i’s Restaurant, 
Great Portland-street, on Wednesday, March 18th. The 
chair was taken by the President, Mr. A. E. Cornewall- 
Walker. The toast of ‘‘ The Association ” was proposed 
by Mr. Harold Moore, and Mr. A. K. Bruce nded. 
Mr. T. Hornbuckle proposed the toast of “‘ Our Guests,” 
which was coupled with the name of Major-General A. 
E. Davidson, who briefly replied and paid a tribute to 
the pioneer and useful work which has been carried out, 
and is still being done, by the Diesel Engine Users Associa- 
tion. During the evening the President presented to 
Mr. P. Belyavin the “‘ Percy Still ”? Medal. 


It has been calculated by the American Iron and Steel 
Institute that an investment of approximately 11,500 
dollars is required to finance and maintain the average job 
for an employee in the United States steel industry, says 
a note in Jron and Coal Trades Review. This amount repre- 
sents the average cost of providing an employee with a 
place to work, tools to work with, and materials to work 
on. The manufacture of iron and steel products requires 
such a concentration of heavy, complicated machinery and 
such a large investment in raw material, properties, and 
equipment and in manufacturing lands, buildings, and 
machinery that for each employee of the industry an 
average of 8990 dollars is required for the necessary real 
estate, buildings, machinery, and other equipment. An 
ample supply of raw, semi-finished, and finished iron and 
steel products must be constantly maintained, which 
requires a further investment amounting to 1580 dollars 
per employee. The average job also requires a large 
amount of ready cash for maintaining a steady flow of raw 
materials and other items. All of the items entailed repre- 
sent a total investment in the steel industry of over 
4,700,000,000 dollars, or an average of approximately 
11,500 dollars per employee. Net return on this invest- 
ment, after meeting all expenses over the past ten years, 





from 450} to 4323. 





Air and Water. 





THE first passenger voyage of the new Zeppelin ** Hinden- 
burg ”’ took place on March 23rd, when ninety-six persons, 
including fifty passengers, were taken for a 64-hour trip. 


FLoops which are sweeping fourteen of the states in the 
United States have already caused the loss of more than 
150 lives, and in some quarters the damage is estimated 
at £100,000,000. 

Tue first flight was recently made at the Great West 
aerodrome of the Fairey “ Battle,” a new type of high- 
speed two-seater medium bomber. It is propelled by a 
twelve-cylinder Rolls Royce ‘‘ Merlin ” engine. 


AccorRDING to a recently issued White Paper, of the 
£2,000,000 provided under the British Shipping (Assist- 
ance) Act to help tramp shipping, a total of £1,989,999 
was distributed during 1935 among 379 companies or firms: 


At a cost of some £100,000, five American air lines have 
contracted with the Douglas Aircraft Company for the 
development of an all-metal four-engined, forty-passenger 
experimental air liner, which, if approved, will be adopted 
as standard equipment. 

It has been officially announced that the gross tonnage 
of the “‘ Queen Mary ” is 80,773. Following a Govern- 
ment survey, it is reported that the “ Normandie ” 
reconstructed has a net registered tonnage of 82.799 and 
a total gross tonnage of 86,496. 

Aw order has been placed with the Société des Chantier 
et Atiliers de St. Nazaire Penhoét for what will be the 
largest trawler in the world. The new vessel, which will 
have an overall length of 233ft., will be propelled by a 
seven-cylinder oil engine developing some 1250 i.h.p. 


as 


UNDER the new system of naming their machines alpha- 
betically, Imperial Airways will name the twelve new 
Armstrong-Whitworth machines with names beginning 
with ‘‘E.” The lower machine of the Mayo composite 
aircraft will be named ** Maia,” and the upper ‘‘ Mercury.”’ 


At their annual dinner the National Association of 
Fishery Boards initiated an effort to enlist public opinion 
in the cause of pure rivers. The Association have pre- 

@ memorandum charging successive Governments 
with having consistently ignored the welfare of the rivers 
and fresh-water fisheries, and urging the establishment of a 
Central Water Authority. 

Tx low shearing strength of wood and its tendency to 
split along the grain have hitherto prevented its use for 
detachable blades for variable pitch aircraft screws. 
According to Dr. H. C. Watts at the Royal Aeronautical 
Society recently, this defect has been overcome by the 
Schwarz process, whereby the air screw is completely 
coverel with a film of cellulose acetate about 1 mm. 
thick. This finish seals the wood and is as resistant as 
metal to erosion and abrasion, whilst it is non-corrosive. 


ARRANGEMENTS have been made for a ten-day service 
between the Bristol Channel and Montreal, to be operated 
by the Cunard White Star, Donaldson and Bristol City 
lines. The Cunard White Star and Donaldson lines will 
place three vessels on the service, the ‘ Dakotian,” 
“ Kastalia,”” and “‘ Norwegian,” loading and discharging 
at Avonmouth ; while the Bristol City Line will have the 
“ Boston City,” ““ New York City,” and “ Bristol City ” 
running to the inrer docks. The first outward sailing will 
be taken by the ‘‘ Dakotian,” scheduled to leave Avon- 
mouth on April 4th, to be followed by the “ Boston City ” 
from the City Docks on April 18th. 


THE summer time-tables of the European airways come 
into operation on April 19th. Imperial Airways during 
the summer season will provide four services a day in 
each direction between London and Paris. There will 
also be three services on week-days to Brussels, four to 
Cologne, and two daily, except Sundays, between London 
and Switzerland. The air line system of Europe now com- 
prises approximately thirty companies operating over 
more than 60,000 miles of routes, and this summer’s 
programmes are the most comprehensive so far introduced, 
enabling air connections to be provided from London to 
some 200 towns and cities on the Continent. 


Durinc May and June this year two open handicap 
races will be held for British and foreign pilots and air- 
eraft. According to Flight, the first, on Saturday, May 
30th, will be from Hanworth to the Isle of Man. There 
will be turning points at Hooton, Blackpool, St. Bees 
Head, and Maughold Head, and the finish will be over a 
line in Douglas Bay, the machines eventually landing at 
Ronaldsway aerodrome. A compulsory stop will be made 
either at Hooton or Blackpool. The second race will be 
on Monday, June Ist, and will take the form of a three-lap 
contest round the Isle of Man. Left-hand circuits will be 
made, the start and finish being Ronaldsway aerodrome. 
The turning points are Ronaldsway, Douglas Bay. 
Maughold Head, Bride, Peel, and Tynwald Hill. 

Unper the will of the late Thomas L. Gray, the Royal 
Society of Arts was appointed residuary legatee of his 
estate for the purpose of founding a memorial to his 
father, the late Thomas Gray, who was for many years 
Assistant Secretary to the Board of Trade (Marine Depart- 
ment). The objects of the trust were “ the advancement 
of the science of navigation and the scientific and educa- 
tional interests of the British mercantile marine,” and in 
1935 the Council offered a prize of £100 to any person 
bringing to their notice an invention, publication, diagram, 
&c., which, in the opinion of the judges appointed by the 
Council, was considered to be an advancement in the 
science or practice of navigation, proposed or invented 
by himself in the period from January Ist, 1930, to 
December 31st, 1935. Two of the inventions submitted 
, in the opinion of the judges, distinct merit, 
while neither of them stood sufficiently above the other 
to receive the whole award ; the judges decided to divide 
the prize as follows :—£50 to H. J. Buchanan-Wollaston, 
of Lowestoft, for his current meter, and £50 to F. W. 
Edridge-Green, of London, for his colour perception 
lantern. A prize of £100 for an essay on Modern Naviga- 
tional Appliances was divided as follows :—£40 to Lieut. 
B. E. Druce, of Salop ; £40 to Robert James Finch, jun., 
Second Officer, Royal Mail Lines, Ltd., of Southend-on- 





has amounted to only about 2-5 per cent. 





Sea; £20 to Captain J. G. Bisset, R.M.S. ** Ascania,”’ 








Marcu 27, 1936 


THE “ENGINEER 


340 


@addOD wos BOVNENG 410d GIVMENNUD ONIGVYOINN 
HONZYML BAILVERINDSYH GNYV SEOVNUNA NOLLYTIVISGN] ZOVNUNA- OML 




















(gre ebnd ao8 u0ndrsosap soup) 


YNOIVANNVY LHYIUA WHOA SHOVNUNGA QVJIULOaTa 




















Maroxu 27, 1936 





THE ENGINEER 





341 








Che Gngineer 


MARCH 27, 1936. 





Vor. CLXI. No, 4185 
Contents. 

THE ENGINEER, March 27th, 1936. PAGE 

A SEVEN-DAY JOURNAL P 327 

SOME COMPRESSION-IGNITION PROBLEMS. “No. I. “ittus. ‘ 328 


A NEW BROADCASTING cme 
INSTITUTE OF METALS 
LEIPZIG TECHNICAL Fam. ONO. mW. 
OW AND NATIONAL DEFENCE 
THE CALEDONIAN POWER pe 
WRAPPING MACHINERY. (Illus.) 
LOCOMOTIVES FOR NEWFOUNDLAND. 
SIXTY YEARS AGO 
RAIL AND ROAD 
MISCELLANEA 
AIR AND WATER pod 
LEADING ARTICLES— 

= Caledonian S Powe r Bill 

Iron Highways .. 
INSTITUTION OF MECHANICAL ENGINEERS 
LITERATURE . 
SHORT NOTICES 
BOOKS RECEIVED... .. : 
AIR eee IN 1934-35 ; 
THE NEw I.A.E. RESEARCH LABORATORIES. 
BOOKS OF Ravens Sat? game” tag decks 
A LARGE MII1- iy GEAR. (Illus.) ... 5 Lu 3th 
SYNOPIL : site al 


oo ) 


~ dius wh ee aan 


_ Allies, ) 


ABORATORI “ius. wi 


LARGE WATER-WHEEL ALTERNATORS FOR NEW ZEALAND. (illus ) 347 
THE UNAX DYR-LINE PRINTING PROCESS ... ... an eee 
THE SAUNDERS VALVE. (Illus.) ... ... ... ... ib.;¢ Sgt 347 
THE DEAD SEA 4S A SOURCE OF CHEMICAIS..._... ... 347 
ELECTRIC FURNACES FOR BRIGHT ANNEALING. (Illus.) ... 348 
Hor MILLING OF RooK Dritt Bits. (Illus.) ... ... ... ... 349 
AMERICAN ENGINEERING NEWS ... 349 
Nokp RAILWAY—THREE-OOACH UNIT. (illus.) ... ... ... y.. 350 
LAUNCHES AND TRIAL TRIPS ... ...-... ... ... 350 
MARKETS, NOTES AND NEWS ... ... rh 351 
CURRENT PRICES FOR METALS AND FUELS ... 352 
FRENCH ENGINEERING NOTES PARTS Ae oe? 353 
BRITISH PATENT SPECIFICATIONS. (Ilus.) Gee ee oe 353 
FORTHCOMING ENGAGEMENTS 354 
PERSONAL AND BUSINESS ANNOUNCEMENTS . 354 


CONTRACTS AND ORDERS 





NOTICES TO READERS. 


*,° af any Subscriber abroad nema 5 receive THE 7 sy in an 
‘ect or mutilated condition. ige by gi prompt 
information of the Jacl fo the Publisher isher, with the name of the Agent 
through whom the paper is uch t suffered, 
can be remedied by Siicinine the paper pt aoe from this office. 

*,* For Subscription rates, see page 2 of Advertisements. 

*,°* All letters intended for insertion in THE ENGINEER or containing 
* puestions should be accompanied by the name and address of the writer, 
not Fase by publication, but as a proof of good faith. No notice 
whaterer can be taken of anonymous communications. 

*.* No undertaking can he given to return drawings or manuscripts ; 





“corre are therefore requested to keep copies. 
CHANGES OF ADDRESS. 
*.* Will note that in all advices regarding changes 


subscribers please note 
of address itis necessary to have both the old and new addresses, s 


our lists are alphahetically Advices of thie nature 
Sa ees eee eee post aie morning prior to the 








‘ THE CALEDONIAN POWER BILL. 


On Wednesday, March 18th, after a long debate, 
the House of Commons refused to give the Cale- 
donian Power Bill a second reading. The vote 
against it was overwhelming. ‘Captain Ramsay, 
Conservative, moved the adverse amendment, and 
95 Conservative members voted against the Bill, 
whilst the Socialists to the number of 102 were 
solid against it, only two voting with the ‘‘ Ayes.” 
That is a significant and, we suggest, a rather 
ominous fact. There can be little or no doubt that 
the motion was opposed by the Socialists, not 
because the Bill in itself was substantially objection- 
able, but because the enterprise is a private one. 
Had it been a national Bill, had the Government 
itself decided to carry out the proposed works, 
there is little reason to doubt that the Socialists 
would have found in its clauses as many reasons 
for supporting it as they found on Wednesday, 
March 18th, for opposing it. That, we say, is an 
ominous fact. The difficulties and obstacles which 
now face every private Bill will be enormously 
augmented if concerted political opposition has to 
be faced; if such Bills are no longer judged fairly 
on their merits, but are condemned out of hand by 
the Socialists on the single ground that they are 
not national, or, at the least, municipal. In such 
circumstances few private Bills will have a chance 
of being passed for second reading unless they have 
the support of the Government. That is not easy 
to arrange, for we believe it is against the custom 
of the House to put the whips on in such cases. 

The Bill was promoted by the British Oxygen 
Company, Ltd., to develop one of the two remain- 
ing sources of considerable water power in Great 
Britain. Four power stations, as shown in a map 
on another page, would have developed over 
50,000 e.h.p. continuously, and the principal 


product would have been carbide of calcium and 
industrial chemicals derived from it. The opposi- 
tion did not question the value and national 
importance of these products. We understand that 
at the present time only a limited quantityof carbide 
is produced commercially in this country, and it 





will be recalled that during the war arrangements 
had to be hurried forward to manufacture it from 
coal-electricity at Spondon, and that a plant had 
to be set up in Canada. It is, like aluminium, 
admittedly a hydro-electric product, and is only 
made economically where water power is available. 
We import annually some 55,000 tons, of which 
more than half, to the value of £308,000, comes 


from Norway. The Caledonian power scheme would 


have produced several thousand tons a year. From 
the point of view of national defence the Bill had, 
therefore, everything in its favour. The arguments 
were well presented by the supporters, particularly 
by Lord Clydesdale and the Lord Advocate. The 
arguments for the opposition were weak by com- 
parison. They endeavoured to throw doubt upon 
the economic impossibility of making carbide by 


38 | coal-electricity ; hinted or asserted that the plant 


could have been established in a coalfield in a dis- 
tressed area; touched upon the desecration of a 
beautiful countryside and upon the diversion of a 
river, and in various other ways obstructed rather 
than opposed the measure. All these points could 
have been, and would have been, dealt with 


345 | adequately in the Committee stage. There remains, 


however, one argument upon which the opposition 
laid great stress. It is that the promoters asked for 
relief from the customary assessment for industrial 
rating. The opposers called that a “ subsidy.” 
They regarded it as iniquitous that the inhabitants 
of the district should have to bear such a load for 
the benefit of a private company. It should be 
noted, however, that the only part of the heredita- 
ment which would have been affected was that 
comprising the power plants themselves. The 
factory and the new village which was envisaged 
would have been subject to the usual rates. More- 
over, the actual revenue derived from the rates 
would be very greatly increased by the new industry 
Is it not more than conceivable, an absolute 
certainty, that the creation of a new industry, 
accompanied, as it would be, by an increased local 
population, with its many needs, would add to the 
general prosperity and make an increase in the 
rates, if it was indeed called for, easy to bear ? 
We need hardly add that the actual relief asked 
for in the Bill was more than the promoters 
expected to obtain. That is the usual practice, 
for it is well known that a reduction is almost 
invariably made, in such and similar cases, when a 
Bill goes to Committee. On the whole, it is 
impossible to regard this ground for opposing the 
Bill seriously. 

The debate, as we have said, was a long one. It 
occupies many pages of Hansard. We have not 
attempted to present the arguments in detail 
because it seems to us that the principle behind the 
opposition is more important than the facts them- 
selves. From the solidity with which the Socialists 
voted we are convinced that they were determined 
to kill the Bill, and to kill it because it was not a 
national undertaking. Mr. Hardie exhibited their 
attitude in a single question: “If this work,” he 
asked the Lord Advocate, “is a national necessity, 
are the Government prepared to go on with it ?” 
The Lord Advocate replied that the answer was 
“* outside the scope of his authority.” We venture 
to say that had he been able to reply in the affirma- 
tive every one of the arguments advanced by the 
opponents of the scheme would have been with- 
drawn and the Socialists would have voted for a 
measure which held out the prospect for the 
employment of many people in the immediate 
neighbourhood and in other places, the distressed 
areas included. There is in the Bill not a single 
clause which could not have been dealt with 
adequately in Committee. As the Lord Advocate 
said, the proper and wise course was not to reject 
it without an opportunity for proper investi- 
gation. By giving it a second reading the objection- 
able provisions would not necessarily be accepted. 
Its rejection by a block vote in the House is very 
disturbing. 


Iron Highways. 


THE annual expenditure on the maintenance and 
repair of the highways of Great Britain amounts to 
£30,000,000. Part of that sum goes to the restora- 
tion of defective foundations and another part 
to treatment of the surface. If we set aside the 
cost involved on the very necessary work of 
modernising ancient roads, it may, we think, be 
said that maintenance and surface treatment 
of important roads should, and could, be 
almost insignificant as an annual cost. In the 
light of modern knowledge, there is no good 
reason at all why road foundations should not 
be as permanent as the pyramids. The 








frequency with which they have to be pulled up 


for defects is a disgrace, alike to highway engi- 


neering and to contracting, unless it must be 
attributed to ill-advised economy of local autho- 
rities. Surfacing is a different matter. It involves 
many, instead of a single consideration. It is 
enough that the foundations should be able 
to bear the load that may be applied to them. 
But the surface must be durable, weatherproof, 
reasonably silent, and non-skid. Moreover, it 
should be, in many cases, removable and replace- 
able with comparative ease. Until a few years ago 
there was only one surface that met all these 
requirements—granite setts dressed to a smooth 
surface. Unfortunately, a road so made, though it 
may last for ever on a good bottom, is excessively 
costly. Now a competitor, far cheaper than 
granite setts, but, as far as experience goes, with 
equally attractive qualities, has appeared. 

There exist in this country and in others numer- 
ous examples of roads paved with cast iron biocks. 
But they are all in short stretches, and with few 
exceptions have been laid rather to meet particular 
circumstances than as an alternative to better 
known surfaces. The most important example 
in England is the road through the Mersey Tunnel, 
adopted, we believe, largely in order to save an inch 
or two in height. Being constantly under cover, it 
does not present a perfectly normal example. 
Others are laid, also under cover, in factories for 
special reasons. But there are many examples 
outdoors ; in docks and factories to withstand heavy 
loads, in cab ranks to resist the drip of oil, and in 
a few places experimentally over part of the width 
of highways. Roads so treated are to be found in 
London and in several provincial towns. 
the past few weeks we have made a large number 
of inquiries amongst highway engineers, and in 
other ways have sought information about the 
quality of such roads. All our inquiries lead to the 
same conclusion—that the iron setts are excellent. 
We have sought particularly for adverse criticisms, 
but have found not one of a serious character. 
most important is that, despite the special surfaces 
which the various makers adopt, a certain tendency 
to skid has been observed. It is not, we think, 
suggested that this tendency is greater on cast iron 
than on other surfaces. Probably perfection was 
e , and was not quite realised. Since 
the complaints arise principally amongst cyclists, 
the defect. would be a trivial matter when 
weight and volume of traffic are considered. 
But a skidding cyclist is a danger to himself 
and to others, and the perfect road should 
be as safe for him as for them. We have 
noticed an inclination amongst the makers of 
iron setts to insist that the formation they give 
to the iron makes it absolutely non-skid. That 
contention requires further investigation. Mani- 
festly, if a perfectly non-skid surface is realisable, 
it should be possible to cast it on setts, 
and we have no doubt that careful and exten- 
sive experiments would reveal the best form. 
The only other criticism of any moment is 
that in some cases setts have worked loose. 
That is a rare occurrence, and we believe it is 
attributable to bad laying. We are convinced 
that the best practice is to lay the setts on a good 
blanket or carpet of bitumen, but if the bitumen 
is spread upon a concrete foundation which has 
not thoroughly matured, and which is not bone-dry, 
it will not adhere, and trouble is almost certain to 
arise. In the Mersey Tunnel, the carpet, under 
Stanton setts, is, we believe, about three-eighths of 
an inch thick. That, we suggest, should be 
regarded as a minimum ; half an inch might be 
better. Some makers of setts do not recommend the 
use of a carpet at all, the setts being placed directly 
on the concrete, and a liquid cement run in between 
the joints and allowed to find its way on the cement 
surface. Others, in France, for example, are going 
to the opposite extreme, and laying the setts upon 
a substantial bed of sand. What is wanted is a ~ 
good pliable carpet, whatever the material may be. 
At the moment, bitumen holds the field, but the 
production of a suitable rubber compound is not 
inconceivable. The purpose of the blanket is not 
only to retain the setts in position, for it also pro- 
vides a cushion between them and the concrete 
which makes the road a little kinder to traffic and 
should reduce’ the rather characteristic noise of 
cast iron roads. 

No one but the makers of setts would assert 
that the cast iron highway is already perfect. 
There remain a few problems to settle. But this 
can be said with certainty, that it is so good 
that the time has come when a considerabie 
length of an important highway should be laid 
with it. That is an experiment which the Ministry 








of Transport could carry out on some of the new 
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roads which are being constructed. There is no 
reason to anticipate failure if the foundation is 
sound, and if, in our opinion, a good layer of bitu- 
men is spread beneath the setts. Neither would 
the cost be very high. It is difficult to get at a 
figure which would meet all conditions, but in a 
few cases where figures are available, the cost of 
the setts and bitumen is about 17s. per square 
yard, and the labour about 2s. 3d. This is in a 
London suburb; in a provincial city the total 
cost, exclusive of the concrete foundation, was 
18s. per square yard. Thus whilst the iron setts 
are dearer than concrete or asphalt, they are much 
cheaper than granite, but have, if, not an equal, 
certainly a very extended life. Fractures are so 
rare as to be negligible, and replacement is easy. 
[n fact, the cast iron highway is such an attractive 
proposition that one wonders why it has taken so 
long to come. We shall be surprised if in a few 
vears’ time it is not widely used. 








Institution of Mechanical Engineers 


WRAPPING MACHINERY. 


THe short practical paper on wrapping machinery 
which Mr. Frederick Grover presented before the 
Institution of Mechanical Engineers on Friday even- 
ing of last week attracted a good attendance and 
provoked an interesting discussion. Elsewhere in 
this issue we reprint the paper but it should be 
remarked that Mr. Grover in his presentation of it 
amplified several of its more important points and 
iltustrated them by means of lantern slides and models. 

Dr. H. W. Swift, opening the discussion, said that 
the paper gave satisfaction to all engineers inter- 
ested in essentially practical problems. It proved 
that the basic principles of mechanics were directly 
applicable to the design of complicated manipulative 
machinery. The development of variabie and inter- 
mittent motion devices constituted the main part of 
the designer’s work but it did not follow that the work 
was completed when the devices had been designed. 
[t remained to select the most suitable form for a 
particular application with a view to economy of 
manufacture, low wear and small stresses. Dr. 
Swift then proceeded to discuss the relationship 
between acceleration and stress in the parts of mani- 
pulative machinery. Dealing with the wear of cams 
he said that the simple harmonic cam might show less 
wear than a constant acceleration or gravity cam, in 
spite of Mr. Grover’s remark to the contrary effect. 

Mr. F. W. Noble, of the Robinson Waxed Paper 
Company Ltd. Bristol, said that although a carton- 
wrapping machine might operate very satisfactorily 
its behaviour was frequently critically affected by 
the nature of the material used for the wrapping. 
He had noticed that at the point at which the paper 
left the cutting knife the machine might lose control 
of the paper. He had known cases in which the 
draught from an open door had blown the paper 
upwards while it was crossing the gap with the result 
that a heavier wrapping paper had to be employed 
than was otherwise necessary. Discussing the ques- 
tion of printing and registration he stated that the 
punching of holes between successive impressions 
sometimes gave the manufacturer of wrapping 
material considerable difficulty. He expressed his 
preference for the “ electric eye ’’ method. 

Mr. W. Halmshaw, of Messrs. Paseall, stated that 
his firm used English, German, Swiss, and American 
wrapping machines which were operated by girls 
who were paid on a wage incentive system based on 
time study. Scrupulous cleanliness and close atten- 
tion to lubrication were necessary in order to avoid 
unduly extensive accidental stoppages. From care- 
fully made records, he found that the ratio of the net 
machine hours to the total machine hours varied 
trom 55 to 82 per cent. The total machine hours 
included 15 min. daily for rest pauses and 20 min. for 
cleaning the machines. The total number of products 
of different types wrapped in his firm’s factory was 
about 300. Some of the general purpose wrapping 
machines in use could deal with as many as forty 
different types of product. 

Mr. H. Rabone, of Messrs. Huntley and Palmer, 
speaking as a user of various English and foreign 
wrapping machines said that he found that there was 
a certain optimum working speed for maximum 
efficiency. It was difficult for any machine to run 
without interruption if the product being wrapped 
although supposed to be uniform varied in size as 
it nearly always did. Few machines would run for 
more than two hours without jamming. Much 
depended upon the nature of the wrapping material. 
Jerky action and lack of cleanliness were frequent 
causes of jamming. 

Mr. J. Mathieson, of Messrs. Clarke, Nickolls and 
Coombs, described Mr. Grover as a pioneer in the 
tield of wrapping machinery design who had raised 
it from its earliest stages into an important branch of 
mechanical engineering. . Much courage and an 
undaunted spirit had been required to overcome the 
initial tribulations. In the early days it used to be 
said that an essential part of any confectionery factory 
was a large field in which to dump discarded wrapping 





machines, The war and the increased cost of labour 
had increased the proportion which the cost of 
wrapping bore to the total cost of the product and 
had given Mr. Grover an opportunity to extend the 
employment of his machines, He thought however 
that there were still many opportunities left for 
further development. Such development would in 
his opinion be promoted by closer co-operation 
between the designers of the machines and the 
manufacturers * the wrapping papers which they 
were to use. he real success of the wrapping 
machine dated from the time when an American 
designer decided to produce a plastic machine which 
would not only wrap the product but shape it from the 
start instead of leaving the formation of the pieces 
wrapped entirely to the manufacturer. Machines 
were now available which could deal with 500 pieces 
per minute. Higher speeds might reduce the daily 
output by increasing the time lost on breakdowns. 
In some cases it had been found that the output was 
limited not by the speed of the machines but by the 
rate at which the operators could feed them with 
pieces. He looked forward to the provision of some 
form of placing machine which would perform the 
work now being done by the girl attendants. As the 
speed of working was increased inertia effects and wear 
became more noticeable and he thought that there 
was still much room for improvement in those respects. 
Light alloy parts helped to overcome the inertia 
effects but he found that they were liable to break. 
It was essential to design the machines with facilities 
for the escape of particles of the material wrapped and 
of the wrapping material. If such particles were 
allowed to pile up they could easily cause trouble and 
stoppage. He was not satisfied with any system of 
registration of the wrapper with the material which 
had yet been tried. 

Mr. H. Hackett of Messrs. Cadbury reinforced 
the fact that variation in the size of moulded objects 
complicated the wrapping problem and added that 
in that respect the public taste for chocolate con- 
taining nuts, raisins, &c. had increased some of the 
difficulties. Many new wrapping materials were now 
being introduced some of which were difficult to 
handle because of the special treatment which they 
required or because of their reaction to changes in the 
humidity of the atmosphere. Discussing the ques- 
tion of registration he said that the use of perfora- 
tions was in his view an ideal method provided the 
punches were kept in order. Concluding he remarked 
that in certain good instances wrapping machines 
had been known to give an efficiency of 101 per cent. 
If the actual machine efficiency was say 94 per cent. 
and there were few or no interruptions the girls had 
time to do some wrapping by hand thereby raising 
their output to a higher figure than that corresponding 
to the speed of the machine. 

Mr. Grover in his reply to the discussion welcomed 
any extension of co-operation between the machine 
makers and the wrapping paper manufacturers, and 
suggested that it might with advantage be extended 
to cover the co-operation of the gum and varnish 
manufacturers. Referring to the efficiency of wrap- 
ping machinery he said that it was not a subject 
wholly within the control of the makers of the 
machines. It was influenced to a considerable degree 
by the organisation of the factory employing them. 
It was not quite true to say that the makers of 
wrapping machinery did not get on to their feet until 
after the war. The post-war labour conditions how- 
ever did react to their benefit just as would the raising 
of the school-leaving age which would restrict the 
supply of juvenile labour used for feeding the 
machines. As regarded registration he had, made 
many experiments with selenium and other cells 
and he believed that the modern form of “ electric 
eye’ could be made to act satisfactorily. Its use 
however involved resort to amplification and the use 
af electrical equipment which was difficult to keep in 
tune under ordinary factory conditions. On the whole 
he preferred simple mechanical devices. 
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SHORT NOTICES. 

Builders’ Estimates and Pricing Data. By H. A. 
Mackmin, F.S.I. London: Chapman and Hall, Ltd., 
11, Henrietta-street, W.C.2. Price 12s. 6d. net.—This 
book has been written with the object of providing students 
and young surveyors with a guide in the preparation of 
data and prices. The rates used throughout are the London 
Rates for January, 1936, and it conforms with the Standard 
Method of Measurement, 1935. The author has covered 
all the classes of work and material commonly met with 
in the building trades, and has adopted the method of 
opening a chapter with descriptive notes followed by 
actual examples in costing. The treatment is concise and 
clear, but the unwary should be advised to note that with 
rare exceptions the cost of carriage has to be added to the 
detailed estimates given. In many instances it will add 
very greatly to the cost of materials on site. The contents 
of the book are up to date, and it will be a useful guide to 
those for whom it is written. 


Electrical Engineering Economics. By D. J. Bolton. 
London: Chapman and Hall, Ltd. Price 21s,—The 
second edition of this book, first published in 1928, differs 
mainly from its predecessor in that Parts II and ITT have 
been completely recast and rewritten, and fresh examples 





have been added. The number of diagrams has also been 
increased from twenty-six to forty-five, and where price 
changes determine the character of the results or affect 
the method of economic choice, as in the case of lamps and 
all the general surveys, new values have been employed. 
With minor alterations, however, the first part of the 
volume retains its original form. Since the first edition 
appeared a set of economic tables for electrical engineers 
has been issued by the same publishers, and these tables 
have been embodied in the present volume. 


U.S.S.R. Handbook. London: Victor Gollancz, Ltd., 
14, Henrietta-street, W.C.2. Price 15s, net.—Hitherto 
information with to the industrial, economic, and 
political life of the U.S.8.R. has only been found in 
several different sources, and was quite often out of date. 
This little volume, judging by the list of contributors, is 
founded upon official information, and is claimed to be 
compiled from the latest obtainable facts. It is divided 
into sections and covers the country’s political organisa- 
tion, the five-year plans, agriculture, minerals, industries, 
trade, finance, transport, education, and many other 
activities of the Union. To those who are interested in 
the country, either historically, politically, or industrially, 
the book will be of much interest. 


Power Plant Chemistry. Fourth edition. By A. H. 
Gill, Ph.D. London: McGraw Hill Publishing Company, 
Ltd., Aldwych House, W.C.2. Price 15s. net.--This book 
was originally published under the title of “‘ Engine Room 
Chemistry,” and with a certain number of additions and 
revisions to bring it up to date, is the same as previous 
editions. The chapter on fuel has been enlarged by the 
inclusion of methods of storage and sampling of coal and 
specifications of liquid fuels. The chapters dealing with 
the regulation of combustion and boiler scale have been 
extended, and descriptions of additional tests of oils, 
and specifications for lubricating oils with viscosity charts 
have been added to the mineral oil section. 


Practical Boiler Firing. By H. C. Armstrong, M. Inst. 
C.E., and C. V. Lewis, M.I. Mar. E. London: Charles 
Griffin and Co., Ltd., 42, Drury-lane, W.C.2. Price 4s. net. 
—This little book has been written in easily understood 
language and without the use of scientific terms to cover 
all the practical phases of boiler working as required by 
firemen and stokers in their daily work. It deals with the 
subjects of combustion ; fuel; stoking; boilers and their 
mountings ; measuring instruments; feed water treat- 
ment; boiler efficiency and steam mains. There are 
already several excellent books on boilers, their fuels and 
firing, but this elementary little treatise will be found a 
useful preliminary guide to the subject. 





The ‘“‘ Mechanical World"? Year Book, 1936, and the 
“* Mechanical World’ Electrical Year Book, 1936. London: 
Emmott and Co., Ltd., 28, Bedford-street, W.C.2. Price 
ls. 6d. net each volume.—These two little books have 
again been revised and appear in their familiar form. In 
the ‘‘ Mechanical Year Book” a new section has been 
included, dealing with the strength of tubes, cylinders, and 
pans for the use of steam heating engineers. In the 
‘* Electrical Year Book” appears new matter concerning 
protective systems for generators and voltage regulation. 
There are many small additions and alterations in the two 
books to bring them up to date, and, as in past years, they 
will doubtless be of good service. 


Metalliferous Mine Surveying. Second edition. By F. 
Wimberg. London :, Mining Publications, Ltd., Salisbury 
House, E.C.2. Price 15s. net.—The first edition of this 
book was published ten years ago, and since then much 
progress has been made in the design and construction of 
the instruments used for metalliferous mine surveying. 
It is written in a concise way and amongst the subjects 
dealt with are the theodolite, triangulation, observations, 
traversing, levelling, orientation, tachometry, surveying, 
and mathematics. The fact that the book has not been 
merely reprinted, but rewritten and brought up to date, 
will ensure for it a good reception by all students of the 
subject. 
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Ait Pollution in 1934-35. 


By JOHN B. 


I\HE twenty-first Annual Report upon the air pollu- 
tion observations in this country, which has been 
published quite recently, shows that forty-four local 
authorities and.six other bodies specially interested 
in the measurement of air pollution were engaged in 
making the observations under the Department of 
Scientific and Industrial Research during the twelve 
months ending March 3lst, 1935. (The Teport was 
published on February 24th, and copies can be 
obtained from H.M. Stationery Office, price 5s.) 
The number of deposit gauges employed for the 
work was ninety-eight, an increase of two on the pre- 
ceding year, while the number of automatic filters in 
use was fourteen. There were also twelve installa- 
tions of apparatus for the measurement of sulphur 
by the volumetric method and forty-five by the lead 
peroxide method. A further increase to 103 deposit 
gauges in 1935 was also recorded, but as the results 
from five of these do not come into the period included 
in the eurrent report, they are not dealt with in this 
article. 
Following the plan adopted in the previous articles 
of this series in THE ENGINEER, of grouping the towns 
and cities into three sections, according to the amount 
of solid deposit collected in the gauges, the compara- 
tive figures for thirty-five of the towns and cities 
carrying on the observations in 1934-35 are given 
in Table I, the results being expressed ag tons of 
solid matter and of sulphates deposited per square 
mile per annum. 
TasL_e I.—Comparative Figures for the Total Collection of Solid 


Matter in Thirty-five Towns and Cities of the United Kingdom 
During the Twelve Months Ending March 31st, 1935. 


Group (I), Under 200 Tone. 


Tons eee aq. mile per annum. 
City ortown. No. of Total dul hur as 
gauges. solids, "BOs 
Rothamsted oe ee 4-7 
Garston 1 99-4 15-0 
Marple 1 107-1 21-1 
Gloucester .. 1 119-0 
Walsall 1 123-0 13-2 
Southport .. 3 140-0 13-6 
Cardiff. . 1 142-3 17-1 
Southampton 1 150-2 13-8 
Huddersfield 2 162-4 26-4 
Wakefield .. 2 162-7 20-0 
Halifax 5 163-4 23-1 
Shipley 1 164-4 18-0 
Bournville (works) 1 175-9 17-7 
Edinburgh . : 2 180-6 14-6 
Birmingham 2 195-2 21-0 
Dewsbury .. .. 3 198-9 7-7 
Loughborough .. 1 199-8 - 
Total .. ’ 29 Averages 151- 1 18-0 
Group (IT), 200 to 300 Tons. 
Wallsend 1 211-4 20-1 
Leicester 3 228-6 20-2 
Hull 2 229-6 33-0 
Sheffield 5 235-6 24-8 
Leeds .. .. 5 237-8 19-4 
Rotherham. . 2 238-3 24-3 
Rochdale 1 241-0 46-8 
Salford E 3 253-6 30-8 
Newcastle-on- Tyne 3 253-9 35-7 
Bradford .. 2 264-0 24-6 
Stoke-on-Trent . 2 264-2 23-1 
London ein Be 267-4 38-4 
Glasgow 9 273-2 37-6 
Coventry 1 275-4 44-0 
Total .. : 52 Averages 248- 1 30-2 
Group (III), 300 Tons and Over. 
Castleford .. 1 323-1 30-0 
Liverpool t 325-7 33-9 
Burnley ; 3 382-8 30-8 
St. Helens .. 1 439-4 30-9 
Total .. 9 Averages 370-2 31-4 


Group I now contains seventeen towns and cities 
with solid deposits under 200 tons per square mile 
perannum. Lest it should be thought that the increase 
of four in the number of places in this group over the 
preceding year signifies considerable improvement, 
it must be pointed out that the general average for 
these seventeen towns is 151 tons of solid deposit 
and 18 tons of sulphur as SO,, both figures showing 
an increase on the averages of this group for 1934, 
which were 144 tons of solid deposit and 17 tons of 
sulphur. It must be remarked also that there are 
five large cities in this group which have a quite 
inadequate number of gauges for obtaining any fair 
record of their average air pollution, and that the 
promotion of these towns to Group I is not based 
upon any real improvement in the purity of their 
atmosphere, but merely signifies a reduction in the 
number of their observation posts, and the retention 
of one or more of the gauges still in use in the cleaner 
districts of the city. The health authorities of Bir- 
mingham, Cardiff, Edinburgh, Gloucester, and South- 
ampton cannot really believe that they are obtaining 
any true indication of the air pollution of their respec- 
tive cities by the small number of gauges now in 
use, namely, seven, and this total would have to be 
increased threefold before it is adequate to obtain 
any correct idea of their amount of atmospheric 
pollution. The question arises therefore whether the 
Superintendent of the Observations, Dr. J. S. Owens, 


C. KERSHAW. 

to settle both the number and location of the gauges 
in use in all towns and cities making these observa- 
tions, in order that more valuable comparative results 
may be obtained than under the present system of 
leaving these important matters to be determined 
by each local authority. On this point the Com- 
mittee states in its introduction to the twenty-first 
report that ‘it is clear that the only reasonable 
method of arriving at any comparative criterion of 
pollution between various districts, or indeed of the 
degree of pollution in any particular area, is to make 
use of such a number of recording instruments as will 
enable the fullest possible account to be taken of the 
conditions obtaining in each locality.” 

Taking, therefore, only those towns in Group I that 
are provided with a sufficient number of deposit 
gauges to obtain a fair indication of the amount of 
their air impurities, it will be seen that all of them, with 
the exception of Garston and Rothamsted, show 
some increase over that of the previous year, and 
that the position in several of these towns, namely, 
Bournville, Dewsbury, Huddersfield, and Southport, 
is considerably worse than it was twelve months 
earlier. Only Garston, Rothamsted and Marple, in 
fact, have kept up their claims to be considered 
exceptionally clean localities. 

Considering now the figure of pollution for the 
second group of towns and cities, which return solid 
deposits between 200 and 300 tons per square mile 
per annum, we find that the general average for this 
group (which is much better equipped than Group I 
as regards the number of gauges in use) is 248 tons of 
solid matters and 30 tons of sulphur, compared with 
a general average of 230 tons of solids and 24-7 tons 
of sulphur as SO, in 1933-34. London, with thirteen 
gauges in use, shows an increase of 22 tons of solids 
and 9 tons of sulphur, while Glasgow records a still 
larger increase of 42 tons of solids and 10-2 tons of 
sulphur. Leeds and Rotherham are the two other 
cities in this group which show large increases of 
atmospheric pollution over 1934-35, the increase in 
the case of Rotherham being 21-3 tons of solids and 
5-6 tons of sulphur, while Leeds shows increases of 
14 tons of solids and 2-2 tons of sulphur. 

Group III contains four towns with solid deposits 
over 300 tons, and the figures for this group are again 
higher than in the previous year, the average being 
370 tons solids and 31-4 tons of sulphur, as compared 
with 356 tons and 30-1 tons respectively. St. Helens 
has now taken the place of Liverpool as showing 
the highest deposit of solid matter for any town or 
city making the observations in 1934-35, the total 
being 439-4 tons per square mile per annum, as com- 
pared with Liverpool’s figure of 428 tons in the pre- 
vious year. In this connection it is only right to 
point out that seaports like Liverpool, Bristol, and 
Neweastle (where the docks are in close proximity 
to the city) suffer under a severe handicap in this 
matter of atmospheric pollution, since ships, when in 
dock or in the river, are generally exempt from the 
local by-laws concerned with smoke emission and are 
allowed to make a filthy smoke with impunity when 
lighting-up their boilers or when getting up steam 
for leaving port. For many years Liverpool was pro- 
vided with only one gauge for the measurement of air 
pollution, and this was located in Netherfield-road, 
at the north end of the city in close proximity to the 
docks. The position of this gauge, in fact, accounted 
very largely for Liverpool’s bad positfon in the annual 
returns of air pollution, and now that four gauges are 
in use, still inchuding that at Netherfield-road, Liver- 
pool has moved up to the second place in Group III, 
and returns an average solid deposit of 325 tons per 
square mile per annum, as compared with over 400 
tons in previous years. 


'are arranged as in the article published in Tur 
| ENGINEER of February 2nd, 1934, in two groups, 
according to the location of the gauges. Two of the 
|more important London returns, namely, from the 
gauge at Golden-lane in the East Group, and from the 
' gauge at Ravenscourt Park in the West Group, have 
jnot been employed in calculating the averages for 
| each group, since the gauge at Ravenscourt Park 
developed a defect during the year 1933-34 which 
necessitated the figures obtained from it for that 
year being abandoned. The results obtained from 
the Golden-lane gauge also have been very high for 
two years running, and it is evident that some special! 
cause must be operating in this case (as in the case of 
Ravenscourt Park earlier) to produce such high figures. 
As stated in last year’s article, it is possible that some 
of these exceptionally high returns from the London 
gauges are due to the large amount of building recon- 
struction which is taking place all over the Metro- 
polis, for itis well known that the demolition of old 
property adds enormously to the amount of dust 
suspended in the atmosphere at ground level in the 
districts where this is being carried out. When caleu- 
lating the averages for Table II, therefore, the 
figures for the Golden-lane and the Ravenscourt 
Tasre II1.—The Total Deposit of Solid Matters and of Sulphur 

Collected in the London Gauges During the Three Separate 

Years, 1933-34-35. 

Solid Matters. 


Tons of solid deposit per square 
mile per annum. 





East and Central Districts : 


1932-33. 1933-34, 1934-35 
Golden-lane .. one. ~~ «, O44. 536 
Archbishop’ 's Park Cee es +e AO 3. «6... 407 
Horseferry-road_.. eae Aa 
Southwark Park .. 234 «243 . =! $89 
Finsbury Park 233 roy yf ee 390 
Victoria Park 208 - 226 ¢. . 224 
Averages for five gauges 267 « O18 4. 312 

West and South-West Districts : 
Ravenscourt Park. . 472 1m . 242 
Mount-street .. ; 291 ces... 202 
Westminster... .. .. 283 Ss aed -- 296 
South a (M.O.) 192 ne ee . 269 
Wandsworth Common .. 163 a. .) eee | 
Kew Observatory (8.) .. 134 mee aes. DD 
Kew Observatory(N.) . . 115 a i. . 4 
Averages for six gauges. . 196 : 864 2. . 189 
Sulphur. 


Tons of sulphur as SO, pet 
square mile per annum. 
East and Central Districts : 
Golden-lane ., 


Archbishop’s Park.. 43 38 . 44 
Horseferry-road .. 29. 42 28 
Southwark Park .. 28. 31 24 
Finsbury Park 28 . 63 89 
Victoria Park. . 28 . 23 24 
Averages for five gauges 31 39 42 
West and South-West Districts : 
Ravenscourt Park. . 107 . — 64 
Mount-street .. . a 39 . 21 23 
Wandsworth Common . . 26. 23. 23 
Westminster 23. 20. 17 
South Kensington QO. ) 23 . 26. 31 
Kew Observatory (S.) . 18 18 . 18 
Kew Observatory (N.) . 16. aT; 15 
Averages for six gauges. . 24. 21 21 


Park gauges have been omitted, and only those for 
the remaining eleven London observation stations 
have been used. The average for solid matter collected 
in the five gauges located in the Central and East 
districts of London is seen to have diminished from 
318 to 312 tons per square mile per annum. The 
gauges in Horseferry-road and in Southwark Park 
show the largest decreases, while the gauges located 
in Archbishop’s Park and Finsbury Park show con- 
siderable increases. The figures for Finsbury Park 
for the three years under review are really rather 
alarming, and here, again, some exceptional cause must 
be o ting to cause an advance from 233 tons m 
1932-33 up to 390 tons in 1934-35. 

As regards the West and South-West districts, the 


The air pollution figures for the thirty-five towns 
and cities collected in Table I, show that in spite of 
all the propaganda and educational work of health 
authorities and smoke abatement enthusiasts in the 
past, the atmospheric pollution of the country is 
increasing, and in certain districts this increase has 
been very rapid. The causes, in the writer’s opinion, 
are two. In the first place, it is due to the natural 
growth of the population, especially in the Greater 
London area, and to the resultant enormous increase 
in the number of small houses, each provided with its 
separate kitchen grate for domestic cooking and heat- 
ing purposes, which, though modernised, is still 
capable of producing much smoke. The second cause 
of increased air pollution, in the writer’s opinion, is 
the reluctance of the sanitary and health authorities 
in the depressed districts of the North to put into 
force their own by-laws against the excessive emission 
of black smoke by works and factories, which are 
again operating at full capacity after they have been 
working only half-time for years or have been closed 
down altogether since the bad slump in trade of the 
years 1930 to 1933. 


THE LonpoN RESULTS. 
Table IT contains the detailed figures of the London 





or the Research Committee should not have power 


observations for total solids and sulphur impurities | 
for the three years ending March 31st, 1935, and these | 





average solid deposit for 1934-35 is 189 tons, as com- 
pared with 184 tons for the previous year. The gauge 
at the Meteorological Office in South Kensington, 
curiously enough, is the only one in this district to 
show a large increase, namely, from 191 tons in 
1933-34 up to 259 tons in 1934-35. 

ing now to a consideration of the figures for 
the sulphur deposits in the London gauges, we find 
that the average amount of sulphur expressed as 
tons of SO; per square mile per annum, for the Eastern 
and Central districts was 42 tons, as compared with 
39 tons in the previous year, and with 31 tons in 
1932-33, the exceptional Golden-lane figures of 
100 and 110 tons having ‘been omitted when calcu- 
lating these averages. The average for the West and 
South-West districts, on the other hand, has kept 
fairly steady for the three years, this being 24 tons, 
21 tons, and 21 tons respectively. These figures seem 
to indicate that the fears expressed two or three years 
ago that the operation of the large Battersea Park 
power station would lead to a very large increase in 
London’s air pollution were groundless, for the 
observation gauges in the immediate vicinity of the 
| power station show only very slight increases of solid 
| deposit or of sulphur (with the one exception of the 
| gauge in Archbishop’ s Park), while the gauges that 
record the largest increases of air pollution are those 
at a considerable distance from the Battersea Park 
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| 
power house. Further investigations would appear | been prohibited by law and made a punishable 


to be necessary therefore to determine the character 
of the solid deposits which are now being collected 
in the Finsbury Park and Golden-lane gauges in the 
East and by the Meteorological Office gauge at South 


purities and sulphur in these districts. 


THE INCREASE OF SULPHUR IMPURITIES. 


Public attention has been directed lately to the 
large amounts of sulphur present in various forms in 
the atmosphere of certain places, and one section of 
this latest report is devoted to the results of the two 
special methods of estimating sulphur which have 
been developed by the Research Committee. The 
first of these is the volumetric method by which 
the concentration ot sulphur dioxide in the atmosphere 
is estimated, and this method is being employed at 
twelve observing stations. The second method makes 
use of candles of lead peroxide and gives an estimate 
of the active sulphur present in the atmosphere. 
This method is being employed at thirty-nine stations. 
As regards the results, the report states that Cardiff 
is unusually free from sulphur pollution, as indicated 
by the figures for both methods, while the tests made 
on the roof of the London County Hall at West- 
minster Bridge show some very high figures ror active 
sulphur, as determined by the lead peroxide method. 
The figures given in the third column of Table I, 
however, are distinct from these special determina- 
tions, and represent the sulphates found in the collect - 
ing gauges for the solid deposit, and are estimated 
by the standard method of analysis. The average 
for each group of towns and cities in Table I is seen 
to be greater than in the previous year, the increases 
being as follows:—Group I, 0-8 ton; Group II, 
5-5 tons; Group ITI, 1-3 tons. The sulphur returns 
for nine of the more important towns and cities 
during the past three vears have been collected 
together also in Table III, and from this table 
Tasie III.—Comparative Amounts of Sulphur Collected by the 


Gauges in Nine Towns and Cities During the Three Separate 
Years Ending March, 1935. 


Tons of sulphur as SOs; per 
square mile per annum. 

Town or city. 1932-33. 1933-34. 1934-35. 
Southport Tea 14-2 .. 10-8... .13°6 
Bournville (works) it 17-1 12-2 17-7 
Birmingham (Gentral) . . 19-3 22-9 
Glasgow .. aie ciciere 32-5 27-4 37-6 
LOMGOR 6.0 5.,65.52> 41-3 29-5 38-4 
Leeds (Park-square ) 34-3 24-5 25-4 
St. Helens erie gS ra - ee 32-8 30-9 
Liverpool (Netherfield-road) 61-8 64-0 67-7 
London (Ravenscourt Park).. 107-0 63-9 

it will be seen that with the exception of 

St. Helens, all the results are higher than in 


the previous year. The gauge at Netherfield-road, 
Liverpool, records the highest deposit of 67-7 tons, 
while Southport has the lowest of 13-6 tons, this 
representing the average for three gauges. London’s 
average is 38-4 tons, as compared with 29-5 tons in 
the previous year, and with 41-3 tons in 1932-33. 
The average in the latter year, however, was increased 
by the very high figure for sulphur deposit collected 
by the Ravenscourt Park gauge, namely, 107 tons, 
and this, so far as the writer is aware, is the highest 
amount of sulphur collected by any gauge since the 
observations were commenced twenty years ago. 


CONCLUSIONS. 


The report states that the Research Committee in 
charge of these investigations considers that the time 
has arrived when a special investigation on a much 
larger scale will have to be attempted. One of the 
main objects of the present investigation is to obtain 
information concerning the nature and extent of 
atmospheric pollution in large industrial areas, but 
the instruments actually in use have been too few, 
and have been too widely scattered, for this object 
to be realised. The most hopeful method therefore of 
obtaining the information required appears to the 
Research Committee to be to supplement the existing 
work by the commencement of a special survey with 
a large number of instruments covering a specially 
selected industrial centre, situated, if possible, at a 
distance from the main industrial areas. They con- 
sider not only would such a survey provide the means 
for a better appreciation of the figures which are 
already being obtained, but it might also throw light 
on the further problem of the extent to which one 
area is affected by pollution coming from another 
area, many miles away. An investigation of this 
kind is now being planned, and a special investigator 
has been appointed already to take charge of it. 

Whatever the results of this special investigation | 
may be, the writer is convinced that in the majority 
of our towns and cities the domestic chimney is still 
the chief source cf the more objectionable solid con- 
stituents of atmospheric pollution. In support of 
this view, it may be noted that between 35 and 40 
million tons of coal are consumed annually for 
domestic heating purposes, and that the ordinary 
householder is by far the largest consumer of coal in 
this country, and burns more than the electric light 
and power and gas industries together. No further 
progress in the banishment of smoke from our towns 
and cities along the present lines of voluntary effort, 
in the writer’s opinion, is probable, and not until the 


| offence can we expect to obtain any marked reduc- 
| tion of atmospheric pollution in the years to come. 


| The chief inducement to our legislators to pass the 
: s | necessary laws for this reform will be that the scien- 
Kensington in the West in order to discover what is | tific pretreatment of all raw coal at the pithead, for 
the real cause of the striking increase of solid im-| the recovery of its more valuable hydrocarbon con- 
| stituents (which, by our present methods of burning, 
| are absolutely wasted), would provide us with very 
|large quantities of the heavy and light fuel oils we 
are now compelled to import. In connection with this 
development of coking at the pithead, there will be 


further extensions to plants for working the hydro- 
genation processes of petrol production and of the 





special coking plants for the production of smokeless 
fuel for the domestic consumer, and in the course of 
a very few years after the passing of the necessary 
legislation we might expect to witness a greatly 
increased demand for raw fuel to supply these new 
undertakings, and a very considerable revival of our 
present depressed coal-mining industry. 

In conclusion the writer wishes to express his 
thanks to Mr. Joseph Baxendell, F.R. Met.S., the 
meteorologist of Southport Corporation, for his kind- 
ness in sending him an advance copy of the air 
pollution figures collected for publication in his last 
report, and for his past support in the preparation 
of these articles. 











The New I.A.E. Research Laboratories. 


——_—_—__-— 


IVHE new research laboratories of the Institution of 
Automobile Engineers at Brentford, Middlesex, were 
opened by Lord Rutherford on Wednesday, March 18th. 
The value and importance of the work of this research 
organisation is evident from the fact that the number of 
firms supporting it has increased from 28 in 1931 to 200 
in 1936. The total income of the organisation is at present 
about £10,000 a year, of which £2500 represents the con- 
tribution from the Department of Scientific and Industrial 
Research. Another £2500 is received from the Society of 
Motor Manufacturers and Traders, Ltd., and the remainder 
consists of separate subscriptions from individual firms. 
These subscriptions range from £10 to £250 a year. By 
| arrangement with the Department of Scientific and 
Industrial Research, the Government is prepared to 
provide another £5000 when the income from industrial 
sources exceeds £10,000, and a further £5000 when the 
industry provides another £5000. In other words, when 
the industry subscribes £15,000 a year the Government 
will give £10,000, making an annual income of £25,000. 
The new buildings, which have been purchased and 
equipped at a cost of some £30,000, are a distinct improve- 
ment on the old laboratories at Chiswick, which were 
described in THe ENGINEER of March 9th, 1934. There 
is a floor area of 15,500 square feet, and space for further 
| construction of 3600 square feet. The building is in two 
| main blocks separated by a parking space and a track, 
| 10ft. wide, which encircles the buildings, giving access to 
| all parts by car or lorry. The front is a two-storey block 
| with four offices for the technical staff on the first floor. 
| The ground floor comprises a general office and a library 











Fic. 1—COLD ENGINE STARTING TESTER 


at the front, and at the rear are the chemical and materials 
testing laboratories and the chassis and engine labo- 
ratories, views of which appear on page 344. At the back 
is another building which contains the general laboratory, 
which is illustrated on the same page, the workshop, and the 
stores. Each of the laboratories is well laid out and there 
is no cramping of the plant, the lighting being excellent 
in all parts of the building. 

The material testing laboratory, as can be seen from our 
illustration, contains a 5-ton Buckton testing machine 
fitted with autographic equipment, a Vickers pyramid 
hardness tester, an Avery fatigue tester, a Vickers pro- 
jection microscope, and sundry other apparatus. The 
chassis laboratory contains two Heenan and Froude 
dynamometer testing plants, one for motor car chassis 
and the other for motor cycle testing. Our illustration on 
page 344 shows a chassis on test. There is also a pit for 
repair and adjustment work. In the engine laboratory are 
eight test beds, four of which are fitted with electric 
dynamometers and four with hydraulic dynamometers. 
Each test bed has the usual arrangements for the measure- 
ment of fuel, lubricating oil, temperatures, &c. Leading 
off this laboratory is a small room equipped for the 
examination of worn parts. The general laboratory is 
used for mechanical testing or research other than engine 
research. At the present time equipment is in use for the 
study of big end bearings, gears, brakes, exhaust valves, 
and engine friction at low temperatures. Several 
researches are in progress in the new laboratories, 
some of them having been in progress for a con- 





combustion of raw coal for any purpose whatever, 
either by the domestic or industrial consumer, has | 





siderable period. Probably one of the most important 


cylinder wear, early reports on which were reprinted in 
our issues of June 23rd and 30th, 1933. These investiga- 
tions are still going on, and in the new laboratories six 
engines are being operated under various conditions in 
this connection. One point which perplexes the average 
motorist is the question as to how frequently the oil sump 
should be drained, and this question is of even greater 
importance to the operator of fleets of vehicles. To 
throw away oil before it has completed its useful life is 
wasteful, while, on the other hand, to continue to use it 

















FiG. 2—VALVE WEAR TESTING SET 


when it is in such a condition that it is causing harm to 
the engine is a still more serious form of wastage. On 
one test bed the effect of the previous mileage of the 
lubricating oil on an engine is being examined, the samples 
of oil used in these tests having been obtained from 
London buses which have been run for periods up to 
20,000 miles without draining the sump. Thus the mileage 
at which contamination becomes dangerous is being deter- 
mined. In addition to the foregoing tests on “ dirty ” 























Fic. 3—MACHINE FOR RESEARCH ON BEARINGS 


samples of oil, some samples will be tested after filtration 
to find out how a filtered oil compares with a new oil. 

One method of dealing with the corrosion aspect of 
cylinder wear is to use cylinder materials which are 
corrosion resisting, and tests are being carried out on a 
number of new materials to determine their corrosion 
resistance under cold-running conditions. There are many 
different ways of machining cylinder bores, some of which 
are of recent development. It is only. to be expected that 
the initial wear of an engine will be affected very largely 
by the degree of smoothness, &c., of the surfaces, and a 





researches carried out by the Institution is that on 


series of experiments is being started on the effect of various 
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cylinder bore finishes on the wear of a new engine which 
is being run-in. 

For experiments in connection with the starting of 
engines in cold weather a refrigerator has been made 
capable of producing 19 deg. of frost and in it has been 
mounted a single-cylinder engine which is rotated at a low 
speed, such as occurs when starting. Measurements are 
made of the power required under various conditions ; 
for example, with different lubricants, with “ tight ” 
pistons, and so on. It is thought possible that some 
feature of engine design may have an unsuspected import- 
ance in so far as engine friction at low temperatures is 
concerned. The equipment for carrying out this test is 
shown in Fig. 1. 

The advantage of using a light engine oil to permit ease 
of starting a car engine in cold weather is well known, and 
an air-cooled engine is being used to find out if a light oil 
can be used under severe conditions without appreciable 
increase in cylinder wear. Tests are being carried out on 
another engine to study the effect of a small ** dose ” of 
upper cylinder lubricant each time an engine is started 
from cold. To study the effect of piston ring size and shape 
an engine is being run intermittently. It is started from 
cold every half-an-hour, followed by fifteen minutes’ 
running with a view to introducing corrosion conditions. 





at the same time a measure of the frictional properties of 
the material. 

A new machine has been developed to test the durability 
of gears, the effect of different lubricants, various gear 
steels, and the effect of accuracy and finish of the gears. 

Up to the present the laboratories have issued some 
thirty-five research reports. With the new buildings and 
improved equipment there is no doubt that the industry 
will greatly benefit if the Institution of Automobile 
Engineers gets the financial support it deserves for such 
valuable work. 








BOOKS OF REFERENCE. 





Specification, 1936. tdited by F. R. S. Yorke, 
A.R.I.B.A. London: The Architectural Press, 9, Queen 
Anne’s-gate, 8.W.1. Price 10s. 6d. net.—The value of 
this volume as a reference work is evident from the fact 
that the last edition went out of print within six weeks 
of its publication, and the standard set by the new edition 
is such that the demand will probably be as great. Much 
of the information it contains has been brought up to date, 











Fic. 4—BRAKE SQUEAK TESTING MACHINE . 


Another interesting research is being carried out on valve 
wear. It is not generally realised that the exhaust valve 
is often red hot, and in this condition is pounded on to its 
seat as rapidly as thirty times a second. This treatment 
may result in rapid wear or burning of the two surfaces 
which come into contact, and the object of this research is 
to study the conditions under which wear occurs and to 
compare the performance of various materials which can 
be used for exhaust valves and their seats. On this test, 
illustrated in Fig. 2, an exhaust valve is operated 
in the usual way from a cam shaft and is heated by a gas- 
fired furnace to any desired temperature. The valve 
temperature is measured by an optical pyrometer and 
the valve seat temperature by a thermo-couple. Measure- 
ments are taken both of the rate at which the valve sinks 
into the cylinder head under the continued pounding 
action and also direct measurements are made on the valve 
itself. More than thirty materials have been tested in 
this way, and valuable information has been obtained 
regarding the conditions which cause wear to occur most 
rapidly. For example, the temperature of the valve and 
the tappet clearance are both found to have an important 
effect. 

Other experiments on valve seat wear are being made 
on an air-cooled engine to study the influence of mixture 
strength on valve wear and burning. 

Engines of all kinds are being called upon to work at 
higher speeds and for longer periods, and this has raised 
many problems in connection with the bearings. Research 
is being carried out on two machines to study the con- 
ditions under which wear and failure occur, with the ulti- 
mate object of enabling increased loads to be carried safely. 
On one machine the bearing to be tested is slipped into 
a connecting-rod and then run at a very high speed, so 
that the bearing has to withstand the continued starting 
and stopping of a heavy piston. On the other machine, 
shown in Fig. 3, the effect of lubrication with various oils 
is being tested. Various operating conditions are obtained 
by blowing hot air on to the bearing and rotating it at 
varying speeds. 

Much attention is now being given to brake squeak, and 
to study the question, the equipment shown in Fig. 4 has 
been constructed. It consists of a typical back axle 
complete with brake drums. The axle is operated at 
fairly low speeds and the noise emitted when braking 
occurs is thrown on to a screen by using a cathode ray 
tube in conjunction with a pick-up unit placed near to 
the vibrating part of the axle. At the back of Fig. 4 may 
be seen the machine for the testing of the two main pro- 
perties of brake lining material, those of wear and friction. 
On this machine a piece of material is pressed against a 
rotating disc made of brake drum material. After running 
the machine for a given time the loss of weight and thick- 
ness of the brake material can be measured and ¢om- 
parisons made. The power required to rotate the disc is 





and among the sections which have been rewritten are 
those on excavation, demolition, foundations, piling, 
heating and ventilating, lighting and water purification. 
The special annual articles this year are :—‘ Indus- 
trialised Building,” by F. Maxwell Fry; ‘“ Swimming 
Pool Design, Construction and Equipment,” by F. 
Gibberd ; “‘ Metal Windows,” by Captain J. Fox- Williams ; 
and ‘‘ Covered Sports Courts,” by Captain G. E. Carter. 
Throughout the book the information given is concise 
and well illustrated. It is evident that much trouble has 
been taken to make the book accurate and up to date, 
and it will prove a valuable addition to the libraries of 
all constructional engineers, architects, and builders. We 
hope to see Iron Road Setts the subject of an article in 
the next edition. 


The South American Handbook, 1936. Trade and Travel 
Publications, Ltd., 14, Leadenhall-street, E.C.3. Price 
2s. 6d. net.—This little book, which is now in its thirteenth 
year of publication, deals individually with all the countries 
in the South American continent from Mexico southwards 
to Tierra del Fuego. Relevant details of each country are 
given about the main towns, physical features, the govern- 
ment and constitution, agricultural and forest produce, 
mineral resources, imports and exports, public debt, 
postal charges, transport, &c. The natural resources are 
described and discussed, and the latest available figures 
of production given. There are also summaries for the 
whole continent of railway and steamship services, bank- 
ing and insurance facilities, products, sport, standard and 
current literature. 


The Biue Books Electrical Trades Directory and Hand- 
book, 1936. London: Benn Brothers, Ltd., 154, Fleet- 
street, E.C.4. Price 25s. net.—The fifty-fourth annual 
edition of this volume has been subjected to the usual 
thorough annual revision, and, as in the past, provides a 
standard guide and reference book to the electrical 
industry in all its aspects. The same general arrange- 
ment of the information has been retained, and although 
the indicating tabs on the classified section are getting 
somewhat uncomfortably numerous, particulars are quite 
readily found. 


Mining Year Book, 1936. London: Walter E. Skinner, 
15, Dowgate-hill, E.C.4. Price 20s. 6d. net.—The new 
edition of this reference book contains detailed par- 
ticulars of 1400 of the world’s principal mining companies. 
It covers all sections of the mining market, and, as in pre- 
vious years, the information it gives will be found complete 
and accurate. 





A Large Mill-Drive Gear. 


THE photographs which we reproduce below illustrate 
one of two large rolling mill driving gears that have 
recently been supplied by David Brown and Sons (Hudd.), 
Ltd., of Huddersfield, for service in rolling mills of South 
Wales. 

The gear illustrated is intended for reducing the driving 
shaft speed of 650 r.p.m. to 130 r,p.m. at the mill, and was 
designed to transmit a normal load of 1500 h.p., while 
the working peak load may be 7500 h.p., with an emergency 
peak of 11,800 h.p. Both the pinion and wheel have 
accurately generated helical teeth, the pinion having 
forty-six teeth with a working face width of 18in. The 
distance apart of the centres is 69}in. This pinion was 
forged solid with its shaft, and is carried in two bearings, 
sufficiently large to carry the weight of the two fly-wheels 








ROUGHING MILL DRIVE UNDER ERECTION 


shown. These fly-wheels are each 8ft. 4in. in diameter, 
and when running at full speed represent a total kinetic 
energy of 35,000 h.p. seconds. 

The driven wheel is 9ft. 7}in. in outside diameter, and 
has 232 teeth. On the end of its shaft there is forged, solid, 
a two-jaw coupling for driving the mill. The gears are 
housed in a fabricated steel case, and the entire unit is 
mounted on a bed-plate built up from steel plates and 
channels. All the welding was done electrically. All the 
bearings are provided with forced lubrication and the gear 
wheels themselves are lubricated by oil sprays. Each oil 
feed pipe is fitted with a flow indicator and the system 
includes an automatic oil pressure control, an alarm bell, 
and an oil strainer. 

The other mill gear referred to above is for driving a 
finishing mill, and is a 45in. centres double-helical 
gear unit. It has a speed ratio of 650 r.p.m. to 





COMPLETE GEAR UNIT 


160 r.p.m., and will transmit 1200 h.p. asa normal load 
or 2500 h.p. as a maximum. The pinion has 37 teeth 
and the wheel 150. The working face width of the teeth 
is 23in. 

As in the case of the previous unit described, the wheel 
shaft is extended at one side of the case, and is formed 
integral with a solid forged steel coupling. In other respects 
the gear is quite different. No fly-wheels are incorporated. 
The gear case is of close-grained cast iron, divided in the 
plane of the shafts, the bottom half forming an oil reservoir 
of ample capacity. 

An interesting point in connection with the lubrication 
system is that, as the set is required to run in either 
direction of rotation as the occasion arises, it is necessary 
to spray lubricate the teeth above and below the point of 
intersection, according to the direction of rotation. All 
the bearings are provided with forced lubrication. 








Synofil. 


RECENTLY we visited the works of Scolux Enamels, 
Ltd., of 44, Tottenham Court-road, London, W.1, to see 
a material named Synofil, which has been developed by 
Mr. H. Scholey over a period of years and for the pro- 
duction of which we learned the firm intends in the near 
future to install additional plant. Synofil is the name 
which has been coined for a series of materials treated 
with a special type of synthetic gum, details of the produc- 
tion of which were not revealed to us. The treatment of 
paper fibre, &c., with such gums is not, of course, new, 
but it is claimed that the gum used for Synofil differs from 
others in its polymerising properties and degree of adhe- 
siveness. Heavy sheets of asbestos and pulp, for instance, 
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may be treated. Owing to the special properties of the 
resin to polymerise under appropriate conditions, and the 
subsequent effect of heat and pressure, the result is a solid 
substance, the laminew of which, as we discovered on 
examination, are barely noticeable, even under a magnify- 
ing glass. For decorative purposes, various colour effects 
are obtainable by the use of suitable dyes. Asbestos and 
similar sheets after treatment can be moulded on to 
metal, adhering very strongly. The composite material 
so formed can be bent, though not at acute angles, with- 
out failure, and would seem to have many applications, 
since the coating-will protect the metal from corrosion 
and possibly from heat. The firm suggests, for instance, 
its use for bulkhead fittings, steel doors, and even perhaps 
steel boats. It is its electrical properties, however, that 
properly render Synofil most valuable. An independent 
test of a board, fin. thick, gave the following results :— 

Test 1.—Proof stress between electrodes 3in. and 1 fin. 
diameter (B.E.S.A. specification 316). The board was 
stressed at various places in air at 56 deg. Fah. 33 kV 
for 1 min., O;K. in each case. B.D. values: 36 kV, 
instantaneous ; 46 kV, no breakdown after 3 min.; 46 kV, 
B.D. after } min. 

Test 2.—Electric strength of surface in air at 56 deg. 
Fah. Tried at various places, 14 kV between electrodes 3in. 
and 1 }in. diameter. Electrodes lin. apart (é.¢c., lin. between 
nearest edges). 14 kV for 1 min., O.K. in each case ; 
air broke down at 25 kV. 

Test 3.—Electric strength along 
at 56 deg. Fah. Electrode arr ment in accordance 
with B.E.S8.A. specification 316. 20 kV for 1 min., O0.K.; 
breakdown in oil at 50 kV (breakdown remote from 
specimen). 

We hope at a later date to refer again to this material, 
and to have the opportunity to describe the plant used 
for its manufacture. At present only comparatively small 
sheets can be made and the amount produced is limited 
by the capacity of the plant. 


“Jamine ”’ under oil 








Large Water-wheel Alternators for 
New Zealand. 


‘THE accompanyin illustration shows work in progress 
on one of two 24,000 kVA vertical water-wheel alternators 
which are being manufactured by the Metropolitan- 
Vickers Electrical Company, for the Arapuni power 
station of New Zealand. The alternators are rated at 
24,000 kV A, 11,000 volts, three-phase, 50 cycles, 214 r.p.m., 
and are believed,to be the largest electrical machines of 





MACHINING FRAME OF 24,000 KVA VERTICAL WATER- WHEEL ALTERNATOR 


which construction has yet been undertaken by British 
manufacturers. The yoke is just over 26ft. in diameter 
and weighs nearly 18 tons. It is entirely of welded steel 
construction, consisting of a box frame of heavy sheet 
and back plates with stiffening plates between. Round 
the inner periphery the frame is provided with welded 
axial ribs of dove-tailed section for mounting the core 
laminations: 

Because of the necessity of dividing such a large stator 
for shipping, the frame was made in quarters, with special 
arrangements to ensure that the sections when assembled 
would always fit into correct circular form without the 
necessity for packing or special fitting. The illustration 
shows the assembled frame set up on a 28ft. boring 
mill in the makers’ works for the necessary machining 
operations on the axial ribs, and on the seating pads on 
the top and bottom end plates. The design of the frame 
and the scheme of welding operations had been carefully 
planned to avoid distortion and to reduce the necessary 
number of machining operations. The methods adopted 
in this respect proved very successful ; very little machin- 
ing and only very light cutting were necessary. 

The Arapuni power station, in which these generators 
will be installed is one of the three main power stations 
in the North Island of New Zealand. It is situated towards 
the north of the island, and Auckland City provides the 
main part of the station load, but a considerable amount 
of energy is also required for other towns and farming 





work in the northern area. In addition, the station is 
connected by a 110,000-volt transmission system with 
the Waikaremoana power station in the east, and the 
Mangahao power station in the south of the island. The 
initial equipment of-the Arapuni power station was 
supplied by Armstrong Whitworth and Co., Ltd. The two 
new sets will consist of the Metropolitan- Vic kers alternators 
mentioned above, and Francis type water turbines, 
which are being supplied by Bovings, Ltd. The other 
two main power stations are equipped with Metropolitan- 
Vickers alternators, and water turbines by Armstrong 
Whitworth and Co., Ltd. at Waikaremoana, and by 
Bovings, Ltd., at Mangahao. 








THE dye-line process of printing positive copies from 
tracings is not, of course, new, and we have had occasion 
to refer to it before in connection with the printing 
machines made by drawing office suppliers; but the 
process has until comparatively recently suffered from 
some disadvantages on account of the character of the 
developer employed. These troubles have, however, 
been overcome in the Unax process, and the paper and 
chemicals are being prepared in this country. They can 
be obtained from any of the members of the Drawing 
Office Material Manufacturers’ and Dealers’ Association. 

The older forms of dye-line printing involved the use of 
an alkaline developer, which was subject to oxidation 
on exposure to the atmosphere, and resulted in its dis- 
colorisation to a dark brown, so that any developer 
left on the print spoiled the background. As one of the 
merits of the dye-line print is that it can be developed 
and put into service immediately, this possible staining 
was, of course, a disadvantage. In the Unax process, 
however, a very faintly acid developer is employed 
and it is immune from oxidation, while it is in itself 
colourless. As a consequence, the developer may be 
left in the developing machine overnight and the business 
of washing out eliminated; néither does the solution 
corrode the machine or affect the hands of a normal person. 

It is noteworthy that the lines produced by the process 
have a very clear-cut definition, while the whole surface 
of the print is left in such a condition that it can be 
written on without any fear of the lines blurring, and tints 
can be applied with a brush. We have also tried prints 
on this paper by exposing them to direct sunlight for 
over a day, and found that, by comparison with masked 
parts, they were not tarnished. 








The paper and developer may be obtained to give 


either a jet black or a deep brown line on a white ground, 
and a cloth-backed t is also available. The developer 
is supplied in erystalline form and can be dissolved in 
ordinary tap water. The printing and developing speeds 
aré comparable with those of ferro-prussiate prints. 








The Unax Dye-line Printing Process | 


] , 
which can be forced down on to the weir by a screw- 


operated ‘‘ compressor.” This compressor is provided 
with feathers which distribute the pressure over the sur- 
face of the diaphragm when it is pressed down into the 
closed position, while other feathers support it in the 
opened position. The hand wheel is connected with the 
operating nut by a sleeve and the screw is always enclosed 
in this sleeve, so that it is protected from injury. 

It will be noticed that in closing the valve the diaphragm 
has to be pushed down against the full working pressure, 
30 these valves are generally confined to pressures of 
about 250 lb. per square inch or less, but they will hold 
tight with temperatures up to 140 deg. Cent. when handling 
practically all kinds of fluids. The materials of construc- 
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SAUNDERS VALVE 


tion of the body and diaphragm are naturally chosen to 
resist any corrosive action of the fluid, but the moving 
parts are immune from such action. The head lost by the 
fluid in passing through the valve is little more than that 
through a gate valve and is much less than that of a globe 
valve. The valve is made in many sizes up to 6in. in bore. 








THE DEAD SEA AS A SOURCE OF CHEMICALS. 


THe Dead Sea was described as “one of the most 
striking phenomena on the globe” in a paper read on 
March 6th by Mr. M. A. Novomeysky before the Institution 
of Chemical Engineers. Mr. Novomeysky pointed out 
that with its average level some 1300ft. below the 
Mediterranean sea level, and with a depth of another 
1300ft., the Dead Sea is the lowest point on the world’s 
land surface. How the Dead Sea became so saturated with 
valuable mineral salts—so saturated with them that it is 
impossible to sink in its waters—has been a matter of con- 
jecture for many years. The sea fills part of a great rift 
in the earth’s surface, and is a natural reservoir without 
outlet. From the river Jordan and from the Judean Hills, 
by way of subterranean springs, it receives 8,800,000 
cubic metres of water every day. Its only method of 
discharge to make way for such a huge intake is by the 
rapid evaporation of the water under the glowing oppressive 
heat and the almost continual winds which rapidly dis- 
perse the vapours in the eight rainless months. The Dead 
Sea has been a matter of investigation for centuries, and 
during the last 100 years there have been expeditions 
to its shores from England, America, France, and Ger- 
many. These investigations have now revealed how the 
evaporation of the waters has left behind a vast store- 
house of chemicals. Salts of potash, magnesium, and 
caleium are brought into the sea by the waters of the 
Jordan, and bromine comes in from the hot springs of 
Herod’s Bath that have been known from Roman times. 
It was calculated recently that although the Dead Sea 
is only about 47 miles long with a width of 9 miles, it con- 
tains some 40,000,000,000 metric tons of valuable salts in 
solution. One of the most valuable, although in lesser 
quantity than others, is muriate of potash, of which more 
than 2000 million tons are thought to be present. Mr. 
Novomeysky explained how the recovery of these valuable 
salts has developed into a substantial industry in Palestine, 
25,000 to 30,000 tons of potash now being produced 
annually, with scope for expansion to 100,000 tons a year. 
More than 1000 tons of bromine are being produced 
annually at present. Only one raw materiai, said Mr. 
Novomeysky, needs to be imported—fuel oil. The other 
raw materials—the sun, the Dead Sea, and the fresh water 
from the Jordan—are all available on the spot. , 





The Saunders Valve. 


A SIMPLE form of stop eine which has already been | 
briefly referred to in our Patents columns, and is now being 
manufactured in this country by the Saunders Valve 
Company, Ltd., of 5, Tettenhall-road, Wolverhampton, 
is illustrated by the accompanying drawing. This valve 
was originally devised to reduce the leakage of air from 
the compressed air lines of the gold mines in South Africa, 
and has since then been adapted to various other purposes. 
It involves the familiar principle of separatiag the fluid 
controlled from the working mechanism by means of a 
diaphragm, and provides an easy flow for the fluid, so that 
back pressure is reduced to a minimum. 

As will be seen from the drawing, the body of the valve 
is swept up towards the centre to form a weir reaching 
well above the centre of the bore. Between the body and 








THOSE who appreciate the part Cornish engineers have 
played in the nineteenth century in contributing so much 
to mining progress and to the development of the steam 
engine will learn with pleasure that the effort to preserve 
the 100-year-old Levant engine has been successful. The 
engine has been purchased and will be kept in a state of 
preservation in its own engine-house, perched on the edge 
of cliffs which are unsurpassed for grandeur in the British 
Isles. Levant and the adjoining Botallack Mine were 
famous for their richness in copper and tin and for their 
deep workings, which extended far out under the Atlantic 
Ocean. The completion of the bigger project of preserving 
some of the larger pumping engines in the Redruth- 
Camborne area will be proceeded with when the Cornish 
Engines Preservation Committee feels satisfied that 





the bonnet, above, there is clamped a rubber diaphragm, 





sufficient public interest and support will be forthcoming. 
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Electric Furnaces for Bright Annealing. 


—_—_—_—_—_——_ 


OR the bright annealing of ferrous and non-ferrous 

metals and alloys, of parts between operations during 
manufacture and of finished products, electric furnaces 
have proved to be well suited. The heatis applied uniformly 
to all parts of the charge, and the temperature can be 
adjusted and controlled automatically with great pre- 
cision. Any predetermined heat treatment programme 
may be carried out under ordinary shop conditions with 
great accuracy. For bright annealing the furnace atmo- 
sphere can be adjusted to an extent beyond the range of 
possibility in furnaces in which combustion is involved. 





TYPICAL LAY-OuUT FOR STEEL 


Much valuable work has been done in connection with the 
economic production of artificial gas atmospheres suit- 
able for bright annealing. . Researches along these lines 
have, however, led the General Electric Company’s indus- 
trial heating engineers to the conclusion that the greatest 
potential field for the application for artificial atmospheres 
is in connection with continuous bright annealing pro- 
cesses. They are not deemed to be essential for bright 
annealing of iron and steel, nickel and its alloys, copper, 
&c., carried out in accordance with the batch process. 
On the score of economy, convenience, and simplicity, 
the use of an artificial gas atmosphere is then considered 
to be unwarranted. Provided the charge is heated in a 
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SECTION OF GRUNEWALD FURNACE 


totally closed chamber, bright annealing is possible by 
providing protection against oxidation during the cooling 
period alone. Instead of employing an inert gas as an 
oxygen excluder during the cooling period, means are 
provided in G.E.C. Griinewald installations of sealing the 
annealing pot and rendering it air-tight when at the full 
annealing temperature, and before the cooling period 
begins. A good and uniform anneal with a really bright 
untarnished finish is thus secured. The current consump- 
tion is said to be low, and the process is independent of 
skilled labour and supervision. 

Although primarily intended for the bright annealing 
of strip and wire in coils or spools, the Griinewald process 
is also suitable for treating small parts which may be 











contained in light metal baskets or pans conforming in 
shape or general contour with that of the standard 
Griinewald pots. The system is extensively used for the 
bright annealing of nickel, copper, and other non-ferrous 
metals and alloys, in addition to the treatment of iron and 


steel. A standard range of G.E.C. vertical cylindrical 


electric furnaces with special annealing pots and auxiliary 
equipment has been designed. The diagrammatic 
section of one of these furnaces, specially adapted for 
carrying out the Griinewald process, shows the annealing 
pot, base,’suspension rods,t&c. The material to be annealed 


STRIP 


is stacked up on a cast base-plate, when the annealing pot 
cover is lowered over the charge and the suspension bars, 
which depend from it, are attached to the base-plate. The 
charge is then placed within the annealing pot. Clamps 
between the pot and cover ensure an air-tight joint, the 
sealing being effected by a water-cooled rubber ring. 
Finally, the pot is lowered into the furnace provided 
with spiral heating elements. As the pot and its contents 
are heated, a considerable portion of the air is expelled 
through a valve, owing to the expansion and the vaporisa- 
tion of oils and grease which have adhered to the charge 
during the previous drawing or rolling operation, so that 
when the charge reaches the annealing temperature there 
is no traceable atmospheric oxygen present in the pot. 
As the temperature rises there is, of course, a progressive 








INTERIOR OF FURNACE 


decrease in the rate of the air expansion, and towards the 
end of the heating period the valve is able to close auto- 
matically. Owing to effective sealing of the pot and the 
valve action, the charge is cooled within a partial vacuum 
without possibility of oxidation or scaling. When it is 
sufficiently cooled, it is lifted out of the pot on its base, 
when the cover and suspension rods are released ready to 
be attached to another loaded base-plate. 

The rate of heating a charge of steel strip in coils and the 
uniformity of the temperature throughout the charge is 





shown by the curves adjacent to the section of a 
Griinewald pot. Thermo-couples were inserted in the 
positions Nos. 1, 3, 4, 5, 6, and temperature readings 
were taken after each hour of the heating period. The 
Griinewald pot contained a stack of coils of steel strip 
with a wall thickness of 8in., anda total stack height of 36in. 

There are 130 Griinewald installations in regular com- 
mercial operation, and the quality of the anneal is said 
to be so nearly perfect that in a few instances the process 
is used even where a bright finish is not required, but 
where a thoroughly reliable and uniform anneal is neces- 
sary. The only labour required is that necessary for 
charging, transferring, and emptying the pots. For the 
bright annealing of brass or nickel silver, or any other alloy 
containing volatile constituents, or for which a short 
cooling cycle is requisite to produce the desired physical 
properties, the Griinewald process is unsuitable, although 
in some cases it is advantageous to use the simple sealing 

















METHOD OF SUSPENDING CHARGE 


device and the light Griinewald pot in conjunction with a 
suitably controlled artificial gas atmosphere. 

The top left-hand illustration on page 340 gives a general 
view of a Griinewald installation in the works of J. J. 
Habershon & Sons, Ltd.,of Holmes, Rotherham. It consists 
of two furnaces to be seen with the automatic control gear 
in the background. A recuperative trench in front of the 
furnaces contains two outcoming hot pots and two ingoing 
cold pots. To the right of the recuperative trench is the 
loading station, and in the foreground eight Griinewald 
pots suspended in racks for cooling. furnace has 
an electrical loading of 55 kW. The effective loading 
space in the pots of this particular installation is 24in. 
diameter and 48in. deep. This plant is used for the bright 
annealing of cold rolled steel strip. The other picture 
at the top of the page gives a close-up view of the two 
furnaces and part of the recuperative trench, whilst the 
automatic coptrol gear is shown in the background. 
The left-hand lower illustration gives a view of the instal- 
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TEMPERATURE TEST DIAGRAM 


lation taken over the furnaces, in which the recuperative 
trench is to be seen on the right in the foreground, the 
loading station on the left, the pots cooling in the back- 
ground, and the charge which has just been taken out of 
the pot. 

A Griinewald bright annealing installation in the works 
of the Hall-street Metal Rolling Company, Ltd., Birming- 
ham, is shown in the last illustration on page 340. With 
an effective loading space of 24in. diameter and 32in. 
deep, and an electrical loading of 50 kW, the furnace is 
used for the bright annealing of copper strip and wire. 
The cover of the valve has been removed, and is to be 
seen standing beside the vaive. 

The current consumption naturally varies with different 
metals, weight of charge per pot, method of stacking the 
charge, and so forth. Generally speaking, however, it 
varies in the case of copper between 75 and 95 units per 
ton and for steel where recuperation is taken advantage 
of between 170 to 180 units per ton. In the recuperative 
trench it is generally possible to get a preheat up to about 
150.deg. Cent. when annealing steel. 
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Hot Milling of Rock Drill Bits. 


ON examination an ordinary forged rock drill bit will 
be found to have certain imperfections. The surfaces will 
probably be found to be scaled and pitted and there will 
also be discoloured patches indicating that changes have 
taken place in the composition of the material. Heating 


of the cutter the cutting edges are yin. clear of the bit 
stop. In Fig. 2 the next operation in setting up is shown. 
On each side of the cutter there is a centre pin. By the use 
of a gauge attached by a wire to the machine and having 
holes marked with sizes corresponding to the bits to be 
milled, the distance of each centre pin from the cutter is 
accurately adjusted and locked in position by the tighten- 
ing of a single nut. Finally the high drill rests are adjusted 
in line with the centre pins. It will be observed that all 


swing the steel through a right angle from its former 
position. A better arrangement is that illustrated in 
Fig. 5, showing a reaming attachment fitted to a machine 
in such a way that the steel is moved a very short distance 
and is not swung round. The tool is driven through fibre 
bevels by friction. As will be gathered from the engraving, 
the steel is laid on a rest and advanced against a shaped 
impression in the bit stop crosshead. By the exertion of a 
little pressure the driven friction bevel is forced into contact 
with the driver and the reaming tool immediately begins 
to turn. As the pressure is further increased the crosshead 
|is forced back against the springs as the bit enters over 

















the reamer. Adjustment is provided to give an automatic 
length stop. On the release and removal of the steel the 
fibre bevels come out of contact and the reaming tool 
ceases to rotate. One of the advantages of the arrange- 
ment is that should some obstruction be encountered in 








Fic. 1—HOT MILLING MACHINE FOR DRILL BITS 


of the bit has caused decarbonisation of the steel and 
formed a skin, and this skin, which is necessarily ham- 
mered into the cutting and reaming edges during sharpen- 
ing, causes the hardening of the surface in a subsequent 
operation to be irregular. Moreover, however skilled the 
smith, few forged bits will be exactly true to shape and 
size; one cutting edge, for instance, may project a little 
beyond the others and the gauge may not be the same 
across each pair of wings. Another defect sometimes found 
in the forged drill is that of minute cracks invisible to the 
naked eye, formed while forging and giving rise eventually 
to serious flaws and even breakages. 

It is suggested by Holman Bros., Ltd., of Camborne, 
that all these defects may be eliminated by the use of hot 
milling equipment, such as that produced by the firm. 
By the use of these machines the outer skin of metal in 
which all the defects occur is removed, while, of course, 
a machine accuracy is substituted for the skill of the smith. 


| 








PIN 


FiG. 2—ADJUSTING CENTRE 


On the strength of information received from contractors 
and others using hot milling equipment, the firm claims 
that the number of steels in use is reduced because each 
does more work and there are fewer breakages and 
8 ning costs are reduced because the bits are in better 
condition when returned from service. 

A typical machine driven by a 4 h.p. electric motor is 
illustrated in Fig. 1. With standard cutters it will take 
2?in. or smaller bits and with special cutters 4in. bits. 
The machine, it will be observed, carries cutters at each 
end of the spindle, and can therefore deal simultaneously 
with steels of different diameter or different type. The 
cutters can, of course, be changed to suit different types 
of bit. When the correct cutter has been secured on the 
spindle the low drill rests, seen in Fig. 1, are set directly 
in line with it. Next a drill steel with a bit forged to a 


single taper is placed on these rests and their height so 





these adjustments are of a simple nature. Two operations | FIG: 5-ARRANGEMENT OF REAMING ATTACHMENT 
on the milling of a cross bit are shown in Figs. 3 and 4. | 

Firstly, the steel is laid on the low rests, fed into the cutter | the hole the bevels will slip rather than drag round the 
as far as the stop, withdrawn, given a quarter turn, and steel in the hands of the operator. 

fed in again and the operation continued until both sides | A smaller air-driven machine, termed the ‘“ Rotomill,” 
of each cutting edge have been milled. The stgel is then} is also made by the firm and will deal with bits 
|}up to about 2in. diameter. The number of bits 
| that can be milled before a cutter needs to be recon- 
|;ditioned is said to be very high if the hot milling 
is always done at a good forging heat. The firm claims, in 
fact, that 60,000 to 80,000 is a reasonable figure. The 
standard cutter is suitable for bits up to 2}in. diameter 
| and the face angle is such that a cutting edge angle of 
| 90 deg. is obtained when the centre of the bit is 24in. 
| below that of the spindle. This angle can, of course, be 
altered by raising or lowering the steel. Standard cutters 
give an angle of 5 deg. on the reaming edges. Special 
cutters can be supplied where unusual angles are required. 











American Engineering News. 





American Iron and Steel. 


THE iron and steel industry in the United States 
registered a general increase in 1935, except in rails and 
| track accessories, this exception beg due to the Govern- 
ment’s loans to railways in 1934 for the purchase of such 
material. In 1934 the main increase was in rails, track 
materials, structural shapes, pipe and tubing. But in 
1935 the increase was principally in the light flat rolled 
products ; structural shapes only 15 per cent., and pipes 








FiG. 3—MILLING CUTTING EDGES 


placed on a pair of high rests and pushed forward until the | 344 tubing practically no increase; strip steel, 63 per 
centre pin enters the hole in the end of the bit. Rotation | .o44.. bars and light shapes, 54-5; sheets, 48-5; wire 
of the steel in the opposite direction to the cutter then | products, 47-5 per cent. Strip steel is expected to con- 
causes each reaming edge to be milled as it comes into 


: = . : s : tinue to increase ; 57 per cent. of this material went into 
contact with the cutter. For single chisel bits a pair of | .,:omobiles, and large amounts for furniture, stoves, 


refrigerators, containers, and agricultural implements. 
| There was a great increase in the use of stainless steel 
| in the dairy and food industry, as it resists acid corrosion, 
does not impart taste or cause spoilage, and is easily 
cleaned and sterilised. It is inert to milk acids, highly 
resistant to wear, withstands washing, and sterilising 











| chemicals, and can be welded : 

| Tons, 1935. Increase, 

| per cent. 

| Steel ingots - 33,495,676 .. SI-0 

| TM 6. ss es. se p< 709,046 .. 29-6* 
Fish-plates and track materials 325,323 13-8* 
Plates Beers OA 4s 1,381,868 .. 17-2 

| Structural shapes over 3in. . 1,211,084 .. 15-6 

Bars (except reinforcing) and 

} shapes under 3in. .. - «+ 3,381,981 54-5 

| Reinforcing bars ; 451,841 12-4 

Black plates for tinning .. .. 1,866,681 31-6 

| All other black plates and sheets 

| (except galvanised) . «+ 93,708,187 48-5 
Galvanised sheets . 943,207 20-8 
Strip steel ..  .. 3,112,748 63-2 

Pipes and tubing 1,577,587 0-8 

| Wire products .. .. 1,850,621 47-5 
All other finished steel . ; 299,533 21-8 
Total finished rolled steel . 28,819,710 31-2 
9 nr ee - 21,100,000 40-0 
Copper 363,000 50-0 


* Decrease. 


cutters is mounted on the spindle and the steel is ‘‘ rocked "’ The Bow’ Cxiceay: Milige. 

over a single rest with the bit between the cutters. | Completion and opening to traffic of the new 
After sharpening it is necessary to open up the hole in | cantilever bridge over the Mississippi River at New 

the end of the bit. For this purpose a reaming tool may | Orleans is the consummation of a project that has been 


FIG. 4—MILLING REAMING EDGES | 


be placed at the end of the machine spindle, but while | under consideration for many years, and again and again 
the work done by such a tool will be quite satisfactory, | abandoned on account of the great physical and financial 





adjusted that when the bit is pressing against the teeth 





The river, some 75ft. deep, 


the arrangement necessitates the provision of space to difficulties encountered. 
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has its bed on alternate layers of sand, silt, clay, and 
mixtures of these materials, with no satisfactory founda- 
tion material until a sand stratum is reached at about 
L70ft. below water level. The need of a hetter system 
of trans-river communication than that afforded by 
érain ferries and ferry boats for passengers and vehicles 
has been apparent. But the river traffic of the port would 
not admit of a drawbridge, and with the low-lying lands 
long approaches would be needed to reach spans at 
such an elevation as to provide ample clearance for 
vessels. The cost of approaches and foundations was 
prohibitive in many of the earlier projects, while the 
dangers, difficulties, and cost of tunnelling in the soft 
mud were equally prohibitive. However, the difficulties 
have now been overcome. The main cantilever span is 
790ft. between centers of piers, with two anchor-arm 
spans of 530ft. and a through truss span of 531ft. Beyond 
this through truss structure are long viaduct approaches. 
The bridge carries a double line of railway and two 
18ft. roadways, with two footpaths outside the trusses. 
On the approaches, the gradients are | in 80 for the 


20-00 m. 
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present capacity of 155 tons daily. However, the sewage 
screenings are dried in centrifugal dehydrators and then 
consumed in oil-fired incinerators. 


Double-decked Tunnel. 


The great bridge between San Francisco and 
Oakland is interrupted by a small rocky island, and as 
the bridge is double-decked, the connecting tunnel 
through the island also requires two traffic levels. Its 
length is only 540ft., but it has a clear width of 65ft. 6in. 
and a height of 48ft. 6in., while the width over the concrete 
side walls is 79ft. These walls are vertical to a height of 
32ft., and are benched to carry transverse girders, which 
are also supported by a row of central columns. The 
upper deck laid upon the girders provides a 58ft. roadway 
—for six lines of high-speed traftic—and two 4ft. walks. 
On the tunnel floor there is a 32ft. roadway with 16ft. 
headroom, providing for three lines of motor truck traffic. 
Adjacent to this the floor is depressed and forms a forma- 





tion level 27ft. wide for a double-line electric railway, 


0°50 m. 17-00 m, . 0:50 m. 





asingle chassis member of steel lattice work of varying 
depth, which carries the body portion. The member is 
built to withstand all buffer stresses, &¢. Its maximum 
flexion is limited to 30mm. All connections are welded. 
The body portion is similar to the steel bodies used on the 
third class Réseau du Nord type carriages. It is formed of 
two monobloc shells welded by a single tenon joint weld 
extending up to the roof. The latter is riveted to the 
shells, which, in turn, are fitted to the chassis girder. 
The window embrasures are formed by pressing. The 
characteristics of the Al-Mg alloy supplied by the Société 
Le Duralumin are: Breaking load, about 36 kilos. 
per square millimetre ; elastic limit, about 18 kilos. per 
square millimetre; and reduction of area, about 18 to 
22 per cent. This is the first time that are welding has 
been used for this type of construction, which involves 
certain difficulties in view of the length of the pressings 
(20 m.), and of their shape. The framework is fitted with 
floors of ‘‘ plymax”’ (a ply construction of zine and 
aluminium plates and wood) covered with linoleum. 
The entry doors and internal doors are of the sliding type 
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railway tracks, and 1 in 25 for the roadways. As the 
depth and pressure for the foundations were too great 
for the use of pneumatic caissons, the plan adopted was 
to build an “island” of sand within a steel shell 120ft. 
diameter, at each pier, and through this sand to sink a 
conerete caisson having open wells for dredging. In 
this way the main piers were sunk to a satisfactory sand 
foundation 170ft. below normal water level. Their total 
height is about 300ft. The length of bridge and approaches 
is nearly 5 miles. 


Water Conservation Problems. 


Economic use of irrigation water is one of the 
subjects dealt with in a report of the American Society 
of Civil Engineers. Deficiencies in rainfall and run-off 
have caused increasing interest in the determination 
of the minimum quantities of water with which adequate 
yields of crops can be maintained. Shortage of water 
in some cases has necessitated reduction in the quantities 
generally used. Its effect upon the yields and life of 
orchards remains to be determined. One result of the 
study of irrigation practice has been the demonstration 
of the advantage of using different frequencies of water 
application, and the need for flexible delivery schedules 
for service from the canals. Under past practice, many 
canals have been operated under fixed schedules, with 
uniform periods between irrigations. The relative 
advantages to the users of flexible service, and the cost 
to the canal company of changes necessary to enable 
such service to be furnished, are individual problems 
for each canal system. The principles governing the 
rights to the use of underground waters are being studied 
in several States, owing to increased use of such sources 
of supply during recent drought periods. Evaporation 
has been studied along two distinct lines ; engineers have 
studied its amount and have attempted to correlate 
the results with records of wind, humidity, and tem- 
perature, while physicists have considered it on the 
basis of solar energy received. A thorough research 
programme on evaporation is recommended. Soil erosion 
is another important matter, although related only 
indirectly to the conservation of water. As to check 
dams built in the beds of streams—and not exceeding 
5ft. to 10ft. in height—for the purpose of reducing gradient 
and retarding the flow, the report points out that such 
dams are not to be considered as flood-control measures ; 
they do not assist materially in the conservation of flood 
waters, but may reduce erosion. Being essentially over- 
flow dams they must be designed to resist scour 


Sludge Incinerating and Digesting. 


The sludge-handling system at the new Calumet 
sewage works serving the southern section of the City of 
Chicago includes mechanical unwatering, flash drying, 
and suspension burning. The combustion part of the 
system is connected to the drying system through a vapour 
heater, which supplies superheated_vapour for evaporating 
moisture from the filter sludge-cake before it is burned. 
The daily load is about 40 tons of dry putrescible solids. 
Sludge and grit from the preliminary and final settling 
tanks, together with pulped refuse removed from the 
screens, are all delivered to concentration tanks 80ft. 
by 17ft.. and 12ft. deep. The supernatant liquor flows 
off at effluent troughs and the sludge is moved by scrapers 
to pipes which deliver it to the sludge house, where it is 
mixed with 4 to 6 per cent. of ferric chloride, Propor- 
tional flow meters maintain a prescribed ratio between 
the sludge and the chemical. After passing through tanks 
with mechanical mixers, the dosed sludge flows by gravity 
to a battery of three vacuum filters, 12ft. in diameter 
and 16ft. long. Each filter, operating at the rate of 3 lb. 
of dry solids per square foot per hour, can deliver 20 tons 
of dry solids daily, operating on sludge with 97 per cent. 
moisture. The filter cake then goes to three incinerating 
hatteries, each having a dryer, furnace, and vapour heater. 
Screw conveyors break up the mass and deliver it to 
hot towers, from which it passes to the dryers. Finally, 
the dried sludge, mixed with pulverised coal, is incinerated 
in steel furnaces. Ash is washed by water jets to a pit 
from which it is pumped to fill adjacent low land. The 
Calumet plant has a maximum capacity of 204 million 
gallons daily, and serves a population of 390,000.—New 
sewage works extensions at the City of Milwaukee include 
sludge dryers, as the sludge has been used for some years 
in the manufacture of a commercial fertiliser, with a 
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NORD RAILWAY—LIGHT ALLOY THREE COACH TRAIN 


with 20ft. headroom under the girders of the upper deck. 
In construction two bottom drifts 14ft. square were 
driven and then extended vertically to the springing 
line of the arch. In these side drifts the concrete walls 
were built. A drift 8ft. square along the crown of the arch 
was then driven, and widened laterally to form an excava- 
tion large enough for building the arch roof. The final 
operation was the removal of the rock core or dumpling. 
Within the roof arch are embedded I6in. rolled steel 
joists of H-section, spaced 3ft. on centres. Concrete was 
placed by pumping and was compacted in the forms by 
electric vibrators placed in the concrete mass. The pump 
delivered the concrete through a Tin. pipe to a maximum 
distance of 650ft., and a vertical lift of 70ft. at the rate of 
60 cubic yards per hour. All voids outside of the concrete 
were filled by grouting through holes drilled in the walls 
and roof, using a mixture of 1 cement to 2 sand at 30 Ib. 
pressure. Steel and plywood lining of the forms gave a 
smooth finish to the interior face of the concrete. 








Nord Railway—Three Coach Unit. 


THE results obtained by the use of light alloys in the 
construction of railway rolling stock are well known. 
Frequently these alloys are employed in riveted structures. 
The Nord Railway of France, which, for the last ten years, 
has had practical experience of built-up welded carriage 
frames, was anxious to obtain the advantages of welding 


Roof 1:70 m. 


_ ad 


\ 
Stiffeners 


Pressed Window 
| Frames 


2-89 m. 











Above Rail 4:00 m 


Floor Level ' | 
aes x 

















Rail Level 





“Tue Encincen’’ ea 


SECTION THROUGH COACH 


applied to light alloy frames, chiefly to an aluminium- 
magnesium alloy of 7 per cent. Mg recently introduced, 
which lent itself to the employment of welding. Neverthe- 
less, the railway retained in the design the steel chassis, 
the normal practice in previous vehicles, until the welding 
process was sufficiently understood to allow it to be 
applied with ample safety to an alloy chassis. 

The reduction of weight has enabled three vehicles 
to be mounted on four bogies only, the two centre bogies 
being common to two vehicles, without overloading the 
axles. As the distance between bogie centres is 17-5.m. 
in each case, the centre vehicle is shorter than the end 
vehicles. Some particulars are given by Monsieur Chatel, 
assistant chief engineer, and Monsieur Yollant, engineer 
of the Nord Railway Company, in the November issue 
of the Revue Générale des Chemins de Fer, and abstracted 
in Le Genie Civil. The carriage framework consists of 
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operated by compressed air under control of the guard. 
The vestibule windows can be opened ; the compartment 
windows are composed of a frame with two glass panes, 
the upper one being arranged to slide vertically and 
remain at the desired height. The seats are wood of the 
Paris Métro type, placed on either side of a central passage 
and accommodating 274 persons per three-car unit, and 
the total weight of the triple unit is 75 tons. 

The bogies are fitted with a special steel plate chassis, 
the plate being produced by Schneiders. It contains 
1-5 per cent. nickel and 0-6 per cent. chromium, is 
malleable, and can be welded. Each bogie has its own 
brake equipment with compressed air cylinders of Alpax 
metal, and weighs just under 6 metric tons. It will sustain 
a load of 30 metric tons. The articulation of the two 
bodies on one bogie is accomplished by means of two 
pivoting portions of a different pattern for each body, 
which are attached to the bogie pivot. 

Each unit of the train set is ventilated in a separate 
manner and steam heated. The principal gain of 22-5 
per cent. is obtained in the body, but the reduction in 
the number of bogies provides a gain of 9 per cent., and 
the simplification of couplings a gain of 6 per cent., result - 
ing in a total deadweight of 275 kilos. per seat instead of 
440 kilos., as in the steel coaches. The train set described 
was built in the works at Hellemmes of the Nord Railway 
Company. 








LAUNCHES AND TRIAL TRIPS. 


RaMONA, twin-screw steam tanker; built by Maschinen 
fabriek and Scheepswerf van P. Smit. Jr. N.V. of Rotterdam, 
to the order of the Royal Shell Group ; dimensions, 335ft. by 
56ft. by 14ft. 9}in.; to carry oil in bulk. Engines, triple-expan- 
sion, 15}in., 25in.. and 40in. by 27in. stroke; pressure 180 lb. 
per square inch ; coristructed by the builders ; launch, February 
22nd. 





RENATA, twin-screw steam tanker; built by the Netherland 
Shipbuilding Company, Ltd., Amsterdam, to the order of the 
Royal Shell Group ; dimensions, 335ft. by 56ft. by 14ft. 9}in.; 
to ca oil in bulk. Engines, triple-expansion, 15}in., 25in.. 
and 40in. by 27in. stroke ; pressure, 180 1b. per square inch ; 
constructed by the builders ; launch, March 7th. 

AWATEA, twin-screw vessel; built by Vigkers-Armstrongs, 
Ltd., Barrow, to the order of the Union Steam Ship Company 
of New Zealand, Ltd.; dimensions, 545ft. by 74ft. by 35ft. 6in.; 
to carry passengers and cargo. Engines, two sets of Parsons’ 
turbines, six Yarrow five-drum type boilers, pressure 450 Ib. 
per square inch ; latch, February 25th. 








Tue British Om Burner MANu¥acTURERS Assocration. 
The second annual general meeting of the British Oil Burner 
Manufacturers Association, Ltd., was recently held in London. 
Mr. F. L. Bolt, of the Wallsend Slipway and Engineering 
Company, Ltd., was elected President of the Association for 
the current year. Mr. Bolt, reviewing the activities of the 
Association during 1935, mentioned that the main work accom- 
plished had been the drawing up of a standard of design, manu- 
facture, and installation of automatic oil burner equipment 
for central heating and hot water supply. This standard had 
been submitted to the British Standards Institution with a 
request that steps might be taken with a view to its adoption 
as @ British Standard. A Technical Cc ittee of the Institu- 
tion, on which the Association is represented, is dealing with 
this matter. Mr. Bolt also referred to the fact that the Associa- 











tion was represented on a sub-committee of the Institution, 
which is preparing a British Standard for Fuel Oils for Burners. 


Finspury TECHNICAL COLLEGE OLp STUDENTS’ ASSOCIATION. + 
—Old students of Finsbury spent a very pleasant evening on 
Saturday when the twenty-fourth annual dinner was held at 
the Trocadero. Mr. Loughnan Pendred was in tlie Chair, and 
the company, with ladies, numbered in all over a hundred. 
At the conclusion of the dinner, the Secretary, Mr. F. R. C. 
Rouse, was very heartily congratulated on the arrangements, 
which included amusing turns by a conjuror and singers. An 
event of the evening was the presentation of the head of a bolt 
from the first dynamo erected at Finsbury. Mr. R.P. Howgrave- 
Graham, the donor, had fitted it with a neatly emithed handle, and 
it will in future form the ‘‘ mace ”’ or gavel of the Association. 
It was introduced with a versified incantation written by the 
giver. As the bolt was l}in. in diameter, the head makes a 
substantial mallet. There were only two toasts on the list, 
that of “‘ Our Guests,” as as by Mr. R. W. Paul, and 
acknowledged by Mr. C. R. Darling, and that of ‘“ The 
Chairman,” proposed by Mr. E. W. Moss. All the speeches 
were light, reminiscent, and amusing. Sir Alfred Chatterton 
called for a toast to the!Secretary, which was given noisily, if 
not very musically. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


Steel Trade with India. 


Great Britain is maintaining her competitive 
position in the export of iron and steel to India. 
This is disclosed by a “Survey cf the Import Trade of 
India ’’ from April Ist to December 31st, 1935. The 
chief items in which the British manufacturers have held 
their position or improved it are in machinery, millwork, 
and certain descriptions of iron and steel. Japanese 
competition has manifested itself chiefly in textile goods, 
but Germany improved her position in machinery, mill- 
work, electrical machinery, and wrought tubes and fittings. 
In millwork most of the supplying countries increased 
their exports to India, but the value of the supplies from 
Great Britain advanced from Rs. 652-7 lakhs to Rs. 662-8 
lakhs, whilst Germany's share of the increase was from 
Rs. 96-1 lakhs to Rs. 119-4 lakhs. The figures relating 
to the imports of iron and steel show that there was a 
heavy fall in the total tonnage of steel bars imported, 
but the shipments from Great Britain increased in value 
by approximately 30 per cent. The total imports of 
this description of steel amounted to 33,000 tons compared 
with 51,787 tons for the corresponding period of 1934, 
and out of last year’s total Great Britain contributed 
15,764 tons against 12,876 tons in the previous year. 
The fall in the total resulted almost entirely from a 
reduction in the shipments from Belgium and Luxemburg. 
Imports from the former country decreased from 22,774 
tons to 7364 tons, and from Luxemburg from 9831 tons 
to 3571 tons. The import trade in beams, channels, 
pillars, girders, and bridgework increased from 17,213 
tons for the last nine months of 1934 to 19,104 tons in 
the period under review. The outstanding feature of 
the statistics is that the British share of this trade increased 
by over 50 per cent. from 6533 tons to 10,772 tons, and 
that the imports from Germany rose from 3497 tons to 
1639 tons. The trade in galvanised sheets is of particular 
interest in view of the negotiations which are proceeding 
between the British and Continental makers with regard 
to export markets. During the period under review 
imports into India rose to 48,927 tons, compared with 
37,791 tons for the corresponding period of the previous 
year. The British share of this trade was 38,130 tons, 
compared with 33,621 tons; but the Belgians increased 
their imports from 1647 tons to 7498 tons, and the 
Japanese from 1219 tons to 3102 tons. 


The Pig Iron Market. 


No improvement has occurred in the position 
in the pig iron market, and the general attitude is one of 
waiting for the expected increase in production and 
idvances in the prices of basic and foundry iron. The 
impression seems to be that the two will occur simul- 
taneously. In the meantime, the pressure to secure 
deliveries of basic iron arising from the heavy requirements 
of the steel makers is unrelaxed, and some consumers 
who have to buy on the open market express resentment 
at the position. The situation with regard to foundry 
iron is as bad, if not worse. It is practically impossible 
to place new business in Cleveland as the production is 
not sufficient to enable the producers even to maintain 
their deliveries against running contracts. Complaints 
are heard that in a number of cases the arrears are accumu- 
lating. The scarcity has become accentuated owing to 
the difficulty of securing alternative supplies, but it is 
by no means easy now to obtain iron from other districts, 
and as a result there is a growing demand that the make 
of the one furnace now producing Cleveland iron shall 
be supplemented by additional furnaces being put into 
operation. It is understood that another furnace will 
be started on foundry iron during the next few weeks, 
but it is probable that for some time to come its output 
will be required to make good arrears and that it will 
not greatly ease the position with regard to new business. 
In the Midlands few new orders have been placed lately 
as producers do not care to enter into fresh contracts 
at the moment. It is said that most of the ironfounders 
are covered for some while, and so far there has been no 
rush to place orders for delivery after June 30th, for which 
a premium of 5s. over the current prices is demanded. 
Some consumers in the Midlands report difficulty in 
obtaining certain brands of forge iron, whilst the quota- 
t.ons for the uncontrolled higher quality irons continue 
to show an advancing tendency. In Lancashire consumers 
seem to be in a fairly good position so far as their future 
supplies are concerned, but there is little fresh Midland 
iron available for this district until after the end of June. 
The consuming industries are providing a steady and, 
in some cases, increasing outlet for foundry qualities 
and some of the special sorts used chiefly by engineers. 
In Scotland little new business has been transacted, and 
both producers and consumers complain that business 
is being held in abeyance as a result of the delay on the 
part of the Federation in announcing a decision with 
regard tu the proposed advance in the price of basic iron. 
The situation in the foundry iron market in Scotland has 
become tight owing to the increasing difficulty of obtaining 
supplies from England to supplement local deliveries. 


The North-East Coast and Yorkshire. 


No doubt is felt on the North-East Coast but that 
the present busy conditions will continue for the remainder 
of this year at least. The steel works have as many 
orders in hand as they can deal with, and some départ- 
ments are falling into arrears with deliveries. In addition 
to the ordinary requirements of the market which appear 
to be expanding the rearmament scheme will probably 
bring a heavy tonnage of work to this coast, so that it 
looks as though the anticipations of the local industries 
with regard to the continuation of active operations will 
be realised. In fact, the activity at works has increased 
so much that it is expected the total production during 








March will be a record for this district. The departments 
making rails and railway material are as busy as they 
can be, and with fresh work in sight the situation is 
eminently satisfactory. Lately, the requirements of 
the shipyards have considerably increased, and a good 
tonnage of steel is finding an outlet in that direction. 
The resumption of active conditions by the building trades 
is also calling for increased quantities of structural steel, 
whilst the demand from the constructional engineers is 
being maintained at the high rate which has been in 
evidence since the opening of this year. The plate mills, 
which, for some time, were not so well off for orders as 
other departments, have made up lost ground. More 
active conditions, also, rule in the sheet department, 
although some of the works esuld do with a better demand 
on export account for the thinner gauges. All the York- 
shire steel works are employed practically at capacity, 
and in a number of cases the makers are not anxious to 
accept fresh commitments unless the business offered is 
of an attractive character. The demand for basic steel 
billets is still in excess of productive capacity and the 
request for acid carbon billets is expanding. Some 
makers of special steels in the Sheffield district report 
a halt in new business, but, nevertheless, the output is 
on a very satisfactory scale, although below the capacity 
of this branch of the industry. The re-rollers are operating 
at full time, and feel confident of being able to maintain 
their present rate of production for months to come. 
The request for stainless steel principally in the form 
of sheets shows no signs of declining, and it is probable 
that the production of this material will be increased 
in the near future. The output of steel strip is on a heavy 
scale, and the demand for bright steel bars has increased 
over the past week or two. The price, however, remains 
unchanged at £13 10s. 


Scotland and the North. 


Satisfactory conditions continue to rule in the 
Scottish steel market, and most departments of the works 
are operating full time. The amount of new business 
coming forward is less than at the beginning of the year, 
but the works have such a heavy tonnage of orders on 
their books for forward delivery that they can face the 
future with confidence. The demand is principally on 
home account and the greater part of the steel produced 
is going to the shipyards. Other consuming industries 
in Scotland are taking heavy deliveries, and in some cases 
the steel makers are finding it difficult to meet their 
contract dates. The demand for semi-finished steel is 
so heavy that the full output of the available plant is 
insufficient to fill the market requirements, and the 
increased quantities of Continental material brought in 
by the Federation which have been made available for the 
Scottish market have been quickly absorbed. The plate 
mills are particularly busy, and have a considerable amount 
of work in hand. Scottish constructional engineering 
concerns are absorbing important quantities af joists 
and sections. It is anticipated that the price of this 
material will be advanced shortly, and the producers 
are showing no desire to make fresh sales in the meantime. 
The re-rolling concerns have satisfactory orders on their 
books, and can see their way te maintaining their present 
high rate of output fcr some time to come. The sheet 
mills, also, are well employed, although there seems to be 
a lull in new business. In Lancashire there has been an 
increase lately in the weight of specifications received 
against current contracts. Most of the consuming indus- 
tries are busy, but until recently the specifications reaching 
the steel works were maintained at a steady level. The 
steel works now are finding it almost impossible to give 
prompt delivery. In most branches three weeks are 
required, whilst in the case of light sections up to six 
weeks is usually needed. As there is an active demand 
for prompt parcels the local stockholders are benefiting 
from this position, and some who have hitherto remained 
outside the steel makers’ rebate scheme are understood 
to have become members. This is the more likely as it 
is now difficult for non-members to obtain supplies of 
raw materials. Consumers continue to experience a 
scarcity of billets in spite of allocations of Continental 
material. It is understood, however, that arrangements 
are being made for additional supplies from the Con- 
tinent. The lighter branches of the steel trade are 
experiencing a strong demand and there is a good 
request for special steels. At Barrow and Workington a 
good tonnage of hoops, bars, billets, and slabs is being 
turned out. 


Current Business. 


The Admiralty have decided, subject to the settle- 
ment of certain points of detail, to place the order for the 
depot ship for submarines in the 1935 programme with 
John Brown and Co., Ltd., Clydebank. Orders for engines 
for eight vessels to be built on the Wear have been sec 
by White’s Marine Engineering Company, Ltd., Hebburn- 
on-Tyne. Fredk. Braby and Co., Ltd., Glasgow, are to 
restart an llin. guide mill at their Nethan Works, Mother- 
well, which has been idle since 1922. It is expected that 
the company will install equipment to roll steel sections 
for windows. The Ardrossan Dockyard, Ltd., have 
secured an order for a motor ship of 1000 tons deadweight 
for Coast Lines, Ltd. Loveston Colliery, Kilgetty, Pem- 
brokeshire, which has been idle for more than a year, is 
reported to have been purchased by a French firm. A 
repeat order for 40,000 Ibs. of ‘‘ Abednego ”’ heat-resisting 
steel has been received by Head, Wrightson and Co., Ltd., 
Thornaby-on-Tees, for shipment to Persia. An order for 
a cargo and livestock carrying steamer has been placed by 
Manchester Liners, Ltd., with the Blythswood Shipbuilding 
Company, Ltd., Glasgow. The turbine machinery will be 
supplied by David Rowan and Co., Ltd., Glasgow. 
Brancepeth Gas and Coke (Strakers and Love), Ltd., have 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


placed an order with the Colliery Engineering Company, 
Ltd., Sheffield, and Newcastle-upon-Tyne, for a new coal 
washing plant to operate in conjunction with coke ovens 
which they are installing at Willington, Co. Durham. 
The Department of Overseas Trade reports that the 
following contracts are open for tender :—Indian Stores 
Department : water meters (Simla, May 2nd); Argentine 
State Oilfields Directorate: 33,550 kilos. of iron rods, 
steel strip, angles, sections, &c.; 20,000 m. of lfin. and 
5000 m. of 24in. seamless special piping ; steel fittings and 
brass needle, check and globe valves (Buenos Aires, April 
14th) ; four Diesel engines (45-50 h.p.) and six generating 
sets with Diesel engines of about 10 h.p.; supply and 
delivery of about 860 metric tons of steel bars, sections, 
and plates (Buenos Aires, April 13th); Queensland Rail- 
ways Department: one runabout crane (Brisbane, April 
29th); North-Western Railway, Lahore: thirty super- 
heated locomotive boilers for SP/S (4-4-0) class B.E.S.A. 
standard engines (Controller of Stores, Lahore, April 28th) ; 
South African Railways and Harbours: supply of mild 
bar steel (Johannesburg, April 20th); structural steel 
work for construction of a 30ft. goods shed (Johannesburg. 
May 18th); Egyptian Ministry of War and Marine : 
supply of quantities of copper sheets. iron sheets, iron 
bars and rods, screws, nails, rivets, brass copper and 
iron wire, &c. (Cairo, April 20th). 


Copper and Tin. 


Trading in the electrolytic copper market for 
the past week has presented little novelty. The 
chief characteristic has been the steadiness of prices in 
spite of the rather quiet demand. For the time being 
the American producers seem to have given up their 
idea of stabilising the price at 94c., and most domestic 
transactions are at 9}c. Business in copper with European 
markets has been spasmodic, but notwithstanding the 
unsettled political outlook there does not appear to have 
been any strong demand for rearmament purposes, and 
it is suggested that this points to several Governments 
having covered their requirements in this direction for a 
time. The world’s stocks of refined copper at the end of 
February, according to American figures, totalled 483,300 
tons, compared with 490,000 tons at the end of January. 
This reduction of 6700 tons is regarded as an indication 
that the industry has turned the corner, and during the 
next few months it is expected that the stocks will be 
further depleted. The February total included stocks 
in the United States amounting to 232,300 tons, a reduc- 
tion of only 500 tens on the month. The production of 
refined copper in the world during February is given as 
131,500 tons, against 131,400 tons in January. In the 
standard market firm conditions have ruled, but there 
has been comparatively little trading, the general tendency 
being for dealers to watch events.... The influence of 
the disturbed international outlook has been noticeable 
in the tin market, but the features which have been 
prominent for so long have not been affected. The difficulty 
of obtaining prompt supplies of tin is indicated by the 
backwardation of about £8. Consumers have complained 
that when buying on the London market they have been 
unable to obtain anything but Chinese brands unless 
they agreed to pay premiums up to 30s. over the back- 
wardation. It is not surprising that suggestions are 
heard that the market is being manipulated and that 
the position is not so tight as the premiums would indicate. 
Supplies appear in fact to be easier, and should increase 
during the next week or two. So far all the arrivals have 
gone into consumption, but as time goes on it is probable 
that tin will be put into warehouse and that the stocks 
will tend to increase. American buying has been quiet 
of late, and attention in this market is concentrated 
upon the effect of the floods upon the tin-plate mills at 
Pittsburgh. It is thought, however, that, although 
operations may be interfered with for a time, the imter- 
ruption to production will not be of long duration. 


Lead and Spelter. 


The principal feature of the lead market is the 
steadily increasing demand from the consuming trades. 
To some extent the Government rearmament proposals 
may be responsible, but apart from that a large tonnage 
is passing into consumption for general industrial purposes. 
At this time of the year the demand for the metal usually 
increases, but it was suggested that such large quantities 
were taken towards the latter end of 1935 that less would 
be required this spring. These fears, however, have proved 
groundless. All the Empire metal reaching this country 
is going direct into consumption, and no surplus is left 
to be put into warehouse. The producers have sold freely 
and the steadiness of prices is due to a large extent to the 
way in which they have met the market’s requirements. 
There has been a certain amount of speculation in the 
market, but the account is not of great proportions... . 
Firm conditions have ruled in the spelter market during 
the past week, largely on renewed reports that the Inter- 
national Zinc Cartel is to be re-established. It is under- 
stood that the British Empire producers are pressing for 
an international organisation, so that they can reach an 
agreement as to the quantity of metal to be admitted into 
the British market. Failing an arrangement, they threaten 
to ask for higher duties against foreign spelter. The market 
is now inclined to the view that under pressure of this sort 
the Cartel may be reconstituted, and in that event it is 
probable that the price of the metal will advance until 
the normal relation to the lead price is reached. Ship- 
ments of Continental spelter continue to reach the London 
market, and these account for the moderate contango 
which exists. In America business has been rather quieter. 
The stocks at the end of February totalled 75,517 tons, 
compared with 79,116 tons on January 31st; production 
during February declined to 36,228 tons from 41,826 tons 
in the previous menth, whilst the deliveries last month 
were 39,918 tons against 46,468 tons in January. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. Export 
(D/d Teesside Area) 

N.E, Coast— & «..d, £ s. d. 
Hematite Mixed Nos 3 16.6... 3 2.0 
No. 1 Saar 317 0.. 3 3 6 

Cleveland— (D/d Teesside Area) 
No. 1 ap as 3 i 3 40 
No. 3G.M.B.. 310 0. 361 6 
Mo Dees ic. wire Din W @ vs 3 0 6 
Basic (Less 5/— rebate)... 310 0. -- 
MipLanps— 
Staffs — (Delivered to Black Country Station 


North Staffs. Foundry 3 15 
” » Forge .. 310 
Basic (Less 5/- rebate)... 3 15 


Northampton— 
Foundry No.3 .. .. 3 12 
PN «0 as el ea ae 
Derbyshire— 
No.3 Foundry .. .. 3 15 
ney 
ScoTLanp— 
Hematite, f.o.t.furnaces 3 17 
No. 1 Foundry, ditto 3 16 
No. 3 Foundry, ditto .. 3 14 
Basic, d/d (Lese 5/- rebate) 3 10 
N.W. Coast— 3 17 
Hematite Mixed Nos. .. if 2 
4 8 


Bins 
@ xy 
Od. 


0 
6 
®.. 
0.. 
0 
6 
6 


d/d Glasgow 
» Sheffield 


MANUFACTURED IRON. 


» Birmingham 


Home. Export. 
Lancs.— Ss. ;¢- S «.-d. 
Crown Hare. .0<). 6s: 90:10 38: .. .. = 
Best Bars eee tennies BOLE, Bucs 912 6 
5. Yorrs.— 
Gotnes.. .«.' . Oe 2°C. 9 6 O 
Best Bars nein cs ae ae! es 912 6 
MIDLANDS— 
Crown Bars .. 10:1-3:46% 9 5 0 
Marked Bars (Staffs.) . 1210 0. iz 0:0 
No. 3 quality.. .. .. 810 0. _ 
Me sf he ott el ee ees — 
ScoTLanp— 
Crown Bars .. .. .. 10 2 6. 9 5 0 
Deters. bccn ce ae! = 915 0 
N.E. Coast— 
Common Bars <>. Se at oe 9 26 
Best Bars TR 912 6 
Double Best Bars wae) ae ee 10 12 6 
STEEL. 
LonpDON AND THE SouTH— Home. Export 
£ s. d. £.s. 4. 
Angles 810 0. *7 10 0 
Betis (sh) he) oReASHO:.. *8 10 0 
Joists 817 6. *7 10 0 
Channels. . : $15 0-. *7 15 0 
Rounds, 3in. and up ee cae *8 10 0 
- under 3in. 93 6. 2.0.8 
Flats, 5in. and under Pie a a 
Plates, jin. (basis) Se. es 715 0 
pe fin. .. 950. 8 0 0 
= on. .2 910 0. 8 5 0 
ris fein. .. 915 0. 810 0 
4 ae 910 0. 9 00 
Norts-East Coast— £s. d. £ os. d. 
Angles Bp gt *7 10 0 
Tees.. _ ele Pe *8 10 0 
Joists 815 0. *7 10 0 
Channels. . S22... S.. *715 0 
Rounds, 3in. and up o...7...8. *8 10 0 
as under 3in. 9. k,.@:. 710 O 
Plates, Zin. .. eis VY 715 0 
SS eS 900. 8 0 0 
%» tin. .. ae a a 8 5.0 
” fein. .. 910 O. 8 10 0 
” tin. . 950. 9 00 
Boiler Plates, a 9:8 Ory _ 
MIDLANDS, AND LEEDS anp DistRicT— 
£ s a £0 & 
Angles SU Fit. *7 10 0 
Deas. ia uses. *8 10 0 
Joists 815 0. *7 10 0 
Channels. . ee ie *7 15 0 
Rounds, 3in. and up ie ie a *8 10 0 
on under 3in. >. 2, es 710 0 
Flats, 5in. and under 9.4.0.5 817 6 
Plates, jin. (basis) 817 6. 715 0 
ne fein. .. + S'S". 8 0 0 
a tin. .. er a os 8 5 0 
*” jin. .. Sas. 6. 810 0 
9 fin. . re ee ee 900 
Boiler Plates, jin. wee FE Big ee 715 0 





STEEL (continued). 


Home. Export. 
Giascow anv District— £ s. d. £ s. d. 
Angles KPH Giz *7 10 0 
Tees. . Ty: 810 0 
Joists 815 0. *7 10 0 
Channels. . Ht ae *7 15 0 
Rounds, 3in. bes up ale HO A *8 10 0 
o under 3in. 8. 1... 710 0 
Flats, 5in. and under .. 9 1 0 817 6 
Plates, jin.(basis) .. 815 0. 715 0 
oe tin. . WAS A gs 8 0 0 
” a OT a eee 8 5 0 
Sais iced cite coat @ BRAG 810 0 
” tin. .. ee ee Ge yer 9 0 0 
Boiler Plates . ee —_ 
Sourn Wages ArREA— ee ae ee 
Angles a ee *7:10 0 
Tees. . er ey *8 10 0 
Joists 815 0. *7 10 0 
Channels. . J © §2 6). *715 0 
Rounds, 3in. onde up Sis Ce. *8 10 0 
os under 3in. S 32 710 0 
Flats, 5in. and under es 817 6 
Plates, jin. (basis) 817 6. 715 0 
wo -efima cc e 2) .B5: 8 0 0 
i fin. .. 9 7 'ex, 8 5 0 
»» sac Lin 'ok a so RE 8 10 0 
» Bhs os yaw. es 9 0 0 
IrRELAND— BeLrast. Rest or IRELAND. 
ay ss. dd. 
Angles "lt ak 815 0 
So apd seas * arcs ou: ROE. ao 915 0 
Joists a oS 9 2 8 
Channels. . 823.4. 9 00 
Rounds, 3in. and up 9:82:86. 915 0 
e under 3in. Gi 2 O45 9 4 6 
Plates, jin. (basis) Mc 9 2 6 
a PRs ps), ws ek a 9 7 6 
* jin. .. 910 0. 912 6 
ae ee 915 0. 917 6 
” tin. .. 913 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. € ed, fia dé, 
10-G. to 13-G., f.o.r. O38" @ i. us 9 0 0 
14-G. to 20-G., d/d oe ee ae ee 910 0 
21-G. to 24-G., d/d Sy yh a 915 0 
25-G. to 27-G., d/d ee Re ee Tee 10 7 6 


The above home trade prices are for 4-ton lots and over ; 
4-ton lots, 10s. per ton extra; and under 2-ton lots, 


2-ton to 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 


Home. £ s. 
4-ton lots and up... 13 10 
2-ton to 4-ton lots 13 17 
Under 2 tons -. 15 10 
Export : £12 15s. 0d., c.i.f. India. 


” 


Scandinavia: £10 10s. 


Tin-plates. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 15s. Od. 


Billets. £e d: 
Basic (0-33% to 0-41% C.) by Toe 
» Medium (0-42% to 0-60% C. 3 710 0 
»  Hard(0-61%to0-85%C.) ..8 0 U 
” » (0-86% to 0-99% C.) 810 0 
“ » (1% C. and up).. 2 &.0..0 
Soft (up to 0-25% C.), 500 tons and up 5 17 6 
100 to 250tons 6 5 UO 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... et . Tt eS 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/— per Ib. 
: Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £21 15 0 i/- 
» - 6 p.c. to 8 p.c. £21 0 0 7/- 
i a B8p.c.toldpc. .. £21 0 0 7/- 
” ” Specially Refined .. 
i ; Max. 2 p.c. carbon £33 10 0 11/- 
” ” » 1 p.c. carbon £36 5 0 11/- 
” ” » 0-50p.c.carbon £37 5 0 12/- 
» carbon free .. 94d. per lb. 
Metallic PCy 2/5 per lb. 


Ferro Manganese Gocss), 76} px... 
» Silicon, 45p.c.to50p.c. .. 
75 p.c. vi 


” ” 


» Vanadium 
» Molybdenum Lb 
Titanium (carbon free) 
Nickel (perton) .. .. es 
Boeee |) 194.008? Nec ektioneed 


£11 15s. Od., f.o.b. other markets. 


d. 
0 
6 
0 


Od. to £10 15s. Od. f.0.b. 


£11 5 Ohome 

£12 15 Oscale 5/-p.u. 
£17 17 6 scale 6/- p.u. 
12/8 per Ib. 

4/6 per Ib. 

9d. per Ib. 

£200 to £205 

5/4 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, March 25th. 


CorreR— 

Cabs os vias: skeet 0s wit te bi AE. Sher RRS: 2.8 
Three months... .. .. .. £36 3 9to £36 5 0 
Electrolytic .. .. £40 2 6to £40 7 6 
Best Selected Ingots, d/d Bir- 

mingham .. .. £40 15 0 
Sheets, Hot Rolled ee ee £68 0 0 

Home. Export, 

Tubes, Solid Drawn (basis) .. 10$d. 104d. 

»  Brazed (basis) 104d. 103d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 99d. 
»  Brazed eae 113d. Lljd. 

Tin— 

Cash .. £210 10 Oto £211 0 0 
Three months .. . £2038 15 Oto £204 0 0 

Leap: £16 10 Oto £16 13 9 

SPELTER : ek ga ae Aadice £16 0 Oto £16 2 6 

Aluminium Ingots (British) .. £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/- to 14/6 
Hamilton Ell nib ah 18/- to 18/6 
Splints 19/6 to 20 

AYRSHIRE— 

(f.0.b. Ports)—Steam 15/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . a - pti 14/6 
Unscreened Menieaiion 13/- to 13/6 

Lorarans— 

(f.0.b. Leith)}—Hartley Prime .. .. .. 14/6 
Secondary Steam .. ae aaa 13/6 
ENGLAND. 

YorksHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/-— 
Furnace Coke 14/6 to 17/6 

NORTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/6 to 16/- 
oo -Mabetthes (ice 14/- to 15/- 
» Best Small .. 11/6 

Unscreened 13/6 to 16/- 

Durzam— 

Best Gas. . aia ia ane oer 14/8 

Foundry Coke ab we del tree ae) 6a GR eee 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 28/-to29/- -~ 
South Yorkshire Best .. .. 23/-to 26/- — 
South Yorkshire Seconds .. 20/-to 21/- — 
Rough Slacks . Il/—to 12/- — 
Nutty Slacks 10/-to 11/- _ 

CarpirF— SOUTH WALES. 

Steam Coals: 

Best Admiralty Large... .. .. «+ «- 19/6 

Best Seconds Sint. gker, die pe ee ee er 

Best Dry Large 18/9 to 19/3 

Ordinaries 18/3 to 18/6 

Bunker Smalls 12/6 to 13/6 

Cargo Smalls .. 11/6 to 12/6 

Dry Nuts. 22/- to 27/6 

Foundry Coke 27/- to 40/- 

Furnace Coke 19/— to 22/6 

Patent Fuel 21/- 

SwansEa— 

Anthracite Coals : 

Best Large .. . we 36/- to 40/- 

Machine-made Cobbles 41/- to 48/6 

Nuts tier 40/- to 48/6 

Beans 25/- to 35/~ 

Peas ee ons 19/~ to 23/- 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exelusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0- tat ol Dare om we 33d. 
Diesel Oi} teks dle ibe git. cde ik tgs! Ail 4d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Agricultural Engineering. 


THE agricultural engineering industry is suffering 
more acutely than any other branch of industrial activity, 
because it depends solely upon a main source of national 
prosperity which was dried up by the world collapse of 
prices. Other industries were kept alive by a lessened 
demand from sources that were indirectly affected by the 
agricultural crisis, and there were compensations, but the 
agricultural engineer was paralysed when the farming 
community revolted against the devaluation of produce 
and boycotted manufactured goods until there could be 
some adjustment of prices. For some years the agricul- 
tural industry went from bad to worse. After the failure 
of the boycotted Paris agricultural machinery show last 
year, makers were disposed to abandon the idea of holding 
such shows in the future. It was the end of the great 
independent Salon de la Machine Agricole, which at one 
time attracted entries of machinery from all over the 
Continent, and it was clear that the only means of reviving 
interest in it was to hold the show at the same time and 
place as the annual cattle show organised in Paris by the 
Ministry of Agriculture and attended by farmers, and 
therefore potential buyers of machinery, from every part 
of the country. Last week implement and machinery 
makers left the vast halls they formerly occupied in the 
Pare des Expositions in possession of cattle, and retired 
to smaller halls that offered a less attractive setting and 
much less space for stands. The change, nevertheless, had 
the desired result of interesting visitors in the mechanical 
productions. By a fortunate coincidence, there has of 
late been a steady rise in prices which improved the 
farmers’ outlook, and the experience of last week’s show 
suggests that implement and machinery makers may now 
be finding a way out of their difficulties. 


Farming Machinery. 

One incontrovertible fact is that when farmers 
have done nothing to renew machines over a long period, 
the necessity for doing so becomes more pressing. Machines 
are capable cof rendering very long service when properly 
used, but the aggregate quantity is so enormous that there 
is always a percentage of machines which must be replaced, 
and in normal times this demand is sufficient to provide 
agricultural engineers with employment. An addition of 
percentages for the years during which there has been little 
buying implies a total that would bring prosperity to agri- 
cultural engineering as soon as farmers begin to purchase 
what is indispensable for carrying on their industry. 
During the long crisis they endeavoured to dispense with 
mechanical aids as much as possible, and in some cases 
they succeeded, notably in the use of tractors, which they 
found more profitable to lay aside when an abundance 
of unsaleable oats offered a cheaper alternative of power. 
But even these conditions will change, and the tractor 
will come back to its own. With a return of more confidence 
amongst agriculturists the future is not without encourage- 
ment, and this promise of better times interests foreign 
makers, who had a commanding position on the French 
market until the system of import quotas was instituted 
for the protection of the home industry. Previously, 
French makers had never been protected, except by low 
tariffs, beeause’ the agriculturist insisted on buying in a 
competitive market and was always opposed to measures 
of a restrictive character, which would tend to increase 
the price of the machines he required. Quotas have 
operated in a manner that is regarded as unfair to British 
makers, who have in some cases been treated with less con- 
sideration than competitors in some other countries who 
profited from export bounties. There are indications 
that this state of things will be changed, for it appears 
that British importers are beginning to obtain licences 
with greater facility, and when farmers find themselves 
obliged to replace a vast quantity of old machines it is 
probable that import restrictions will have to be reduced 
or removed altogether in order to avoid a soaring of prices, 
that would create further trouble in the agricultural 
industry. 


Subsidising Shipbuilding. 
The National Consortium of Shipbuilders was 
constituted five years ago with the object of rationalising 
the shipbuilding industry by amalgamating yards and 
suppressing small establishments that could not be carried 
on economically, and at the same time introducing into 
the industry some degree of specialisation. The programme 
imposed upon shipbuilders by the Government was 
followed up to a certain point. The yards at Séte and Caen 
were closed. The Consortium then came to the conclusion 
that the plan failed to meet the special difficulties of the 
situation, and it prepared two other plans, one for financial 
assistance to the shipbuilding industry and the other an 
arrangement ensuring the breaking up of old ships and 
their replacement by new vessels. Neither of those plans 
has yet been approved by the Government. When, there- 
fore, the Consortium met to celebrate the fifth anniversary 
of its formation, the President, Monsieur Emmanuel 
Rousseau, insisted that the plans represented the only 
bases upon which the industry could be restored to 
activity. It must have a statute whereby the State 
would compensate shipbuilders in some measure for the 
special economic disabilities under which they laboured. 
Monsieur Rousseau explained that the additional burden 
on the country involved by this financial aid would be more 
than made good by an increased general industrial activity 
that necessarily followed upon a revival of the shipbuilding 
industry. The Minister of the Merchant Marine gave what 
is probably the first official approval of the plan by declar- 
ing that the production capacity of the shipyards must be 
maintained, and suggested that a mistake had been made 
in closing small yards. Shipbuilders appear to be nearing 
a realisation of the claims they have Jong made to treat- 
ment similar te that accorded to shipowners. They argue 
that they cannot be protected in the same manner as 
other industries, and that consequently subsidies offer 
the only solution of their difficulties. 


British Patent Specifications. 


When an ¢: zion is icated from abroad the name and 

address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 

without drawings. 
Copies of Specifications may be obtained at the Offes, 
ah pt h dd. gs, Oh C., 
of application ; the second date, 
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date of the acceptance of the 
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The date first given ts the date 
at the end of the abridgment, is 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


441,923. June 28th, 1934.—DieseL Enoines, Orenstein and 
Koppel Aktiengesellschaft, 23-24, Tempelhofer Ufer, 
Berlin, 8.W.61. 


This invention is concerned with Diesel engines which may be 
subjected to wide variations of load and are controlled by a 
centrifugal governor. In such circumstances the weight of fly- 
wheel which may be suitable for damping out cyclic variations 
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at full speed may not be suitable when the speed is reduced by 
pans osm ay The fly-wheel is consequently made in two sections, 
one, A, being keyed to the crankshaft and the other, B, running 
on a bush. This half is, however, connected with the shaft by 
the band brake C. In the event of the engine running beyond a 
predetermined speed the centrifugal action of the weight D 
slacks off the band of the brake C and the fly-wheel B becomes 
idle.—January 29th, 1936. 


442,183. January 14th, 1935.—Fuet InsecTion Systems, 
Aktiebolaget Atlas Diesel, Stockholm 1, Sweden. : 

This device is intended to relieve the surges of pressure in 
the fuel delivery pipe which occur at the end of each injection 
and may cause a dribble through the fuel jet and soot it up. 
The fuel pump A is driven by the cam B and sucks through the 
branch C and inlet valve D. It delivers through the valve E 
and pipe F to the injection jet G. The amount of oil delivered 
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at each stroke is determined by the by-pass valve H, the extent 
of whose opening is determined by the levers J J and the 
excentric pivot K. This pivot is\operated by the governor, 
not shown. In the delivery system there is a second valve L 
which opens backward against a spring and relieves the surge 
of pressure set up by the closing of the injection valve. The 
specification includes details of several alternatives for the 
construction of the valve L.—February 4th, 1936. 


SWITCHGEAR. 


442,032. August 13th, 1934.—IMPROVEMENTS IN AND RELATING 
TO ADJUSTABLE RESISTANCES OR POTENTIOMETERS, Elek- 
trische Glihlampenfabriken Joh. Kremenezky A.G., 
Dresdnerstrasse 55-57, Vienna XX, Austria. 

This invention relates to adjustable resistances and potentio- 
meters of the type in which the current collecting member 
brushes either directly against the resistance element or against 
contact elements touching the resistance el t. Resist 
of this type havg been found to give rise to troublesome 
crackling noises whem employed in wireless sets. The reason 
for this crackling, for example, in the case of resistances 
having a resistance element in the form of a wire, is 
to be found in the fact that, as the current-collecting 
member from one winding to the other or from one contact 
élement to the other, there occur interruptions of short duration 
in the current transmission, due, for example, to local tarnish 
or oxidation, and to the fact that all the windings or contact 
elements do not come up to precisely the same level, so that the 
current collecting pronto is caused to carry out inadmissible 
vibratory movements. With the very small currents which 
flow through the resist or potenti ters in juncti 
with wireless receiving sets, these circumstances become 
evidenced in a very troublesome manner, more particularly in 
cases in which the resistances are placed in high-frequency 
circuits. In order to avoid the said whacks, that is to say, 
the occurrence of crackling noises, in so far as they are not 
brought about by causes independent of the resistances or 
potentiometers, it has been proposed to provide a hollow contact 








| effected by sliding the gear wheels K and L. 





ance, which hollow member is filled with liquid mercury, and is 
Foal at the bottom, so that the mercury can make contact with 
the resistor body for bridging over any defective contact points 
as the hollow member moves with the collecting member over 


the resistance. According to the present invention, instead of 
liquid mercury, a layer of amalgam which makes contact with 
the resistance element or the contact elements is provided 
at the actual brushing point of the current-collecting member. 
Such an amalgam has lubricating properties, but has not the 
disadvantage of being liquid. A suitable form of construction 
of the invention consists in providing a depression in the current- 
collecting member, at the brushing pom open towards the 
brushing path, in which depression the amalgam is placed.— 
January 31st, 1936. 


TURBINE MACHINERY. 


441,928. July 28th, 1934.—WarteR Turbines, T. Thompson, 
25, West-hill, Sydenham, London, 8.E.26. 

In this water turbine the blades can be set at a pitch suitable 

to the working conditions. On the stalk of each of the blades A 

there is a bevel toothed wheel B. These wheels mesh with another 
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bevel wheel C, which is keyed to a shaft D. The relative angular 
position of the wheel C and the hub of the impeller can be 
adjusted by the two worms E E and the worm wheel F. The 
worms are of opposite hand and are geared together by a chain.— 
January 29th, 1936. 


ELECTRICAL APPLIANCES. 


442,823. June llth, 1935.—Mountine EtectropE Systems 
In Etectron Tuses, Egyestlt Izzélampa és Villamosségi 
R. T., of Ujpest, near Budapest, Hungary. 

It is the object of this invention to overeome the disadvan- 
tages of crackling noises produced by mechanical vibrations 
by rendering the electrode anchor wires—that is to say, the 
anode, cathode, and grid anchoring wires—immovable in the 
holes in the insulating bodies (generally mica plates) which 
serve to fix the spacing of the electrodes. This can be done by 
using electrode anchor wires, which, in the actual vicinity 
of the holes in the insulating body, are of non-uniform diameter, 
so that they wedge themselves firmly in the holes. The electrode 
anchor wires, either before being mounted on the stem of the 
tube, or subsequently, at sorne suitable stage of manufacture, 
may be squashed flat and then, after all the electrodes have 
been mounted and the anchor wires thereof introduced into their 
respective openings in the mica plate, the latter can be moved 
along the wires far enough for the squashed portions to pass 
into the holes and the wires to jam themselves fast in the holes.— 
February 17th, 1936. 


TRANSMISSION OF POWER. 


442,256. March 6th, 1935.—CHANGE-SPEED GEARS FOR MoToR 
Cars, Auto Union A.-G., 110, Scheffelstr. Chemnitz, 
Germany. 

This gear-box is intended for cars having the engine behind 
the back axle. The back axle is shown at A and the engine- 
driven shaft at B. The shaft B has the four wheels C, D, E, 
and F keyed on to it, while the countershaft, which drives the 
differential gear through the bevel G, has two fixed gears H 
and J and two sliding gears K and L. The four changes are 
In the first gear the 
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wheels D and L are engaged, then E and K, then F and H, and 
finally C and J. It is suggested in the specification that in the 
present state of toothed wheel manufacture scarcely any differ- 
ence can be detected in noise between a rapid speed of the 
type described and a so-called direct speed. Moreover, in the 
construction described the speeds cause much less noise than 
a gear with transmission through more than two pairs of gear 
wheels for each speed, so that the mean efficiency of the gear 
according to the invention is considerably higher.—February 5th, 
1936. 


FURNACES. 


442,423. October 2ist, 1935.—TRaveLLinc Grare FuRNAcEs, 
Babcock and Wilcox, Lid., Farringdon-street, London, E.C.4. 
This invention is concerned with chain grate stokers, and 











member between the current-collecting member and the resist- 





especially with those used for burning low-grade fuels. The 
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chain te A and the fuel hopper B are normal. At the 
back of the furnace there are nozzles C connected with a blower 
D. This blower sucks, through the piping E E, products of 
combustion from the furnace by way of the branch F, and a 
regulated supply of air through the valve G. This mixture is 
injected into the furnace by the nozzles C so that the distribution 
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of pressure within the combustion chamber is varied in such 
manner that the hot gases are directed towards the fuel inlet, 
and the ignition particularly of low-grade fuel is favourably 
affected by the increased heat radiation from the flame. At 
the same time, a uniform distribution of the temperature 
within the combustion chamber is attained, as the result of 
which particles of fuel blown upwards must be ignited and be 
thrown downwards again by the stream blown in. The fresh 
air inlet H and discharge J enable a reverse current of air to 
be blown through for cleaning purposes.—February 7th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


442.484. August 8th, 1935.—TurninG Latues, K. Larsson, 
Trollhattan, Sweden. 

The inventor aims at adapting an ordinary engine lathe to 

make finishing cuts with a diamond tool at no great expense 
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and without spoiling it for other work. To this end he pro- 
vides it with a separate headstock A driven at a speed of, say, 
2500 r.p.m., by an overhead motor B. The normal headstock 
C remains, is driven at a comparatively slow s by the belt 
D, ane is used to operate fine feeds for the tool slides.—February 
10th, 1936. 


MISCELLANEOUS. 


442,186. February 15th, 1935.—Smencers, Junkers-Flugzeug- 
werk Aktiengesellschaft, 40 Junkersstrasse, Dessau, Anhalt, 
Germany. 

This silencer acts by splitting up the flow of exhaust gases 
from, say, an internal combustion engine, into a series of streams, 
some of which have longer paths through the silencer than the 
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others, the difference in length being a measure of the pulsations 

in the exhaust. The streams are then reassembled and issue 

a8 a continuous blast. The separation of the streams is effected | 
by the guide vanes A A, and the difference in length by bending 
the streams round two right angles in the casing.—February 4th, 

1936. 

442,236. September 28th, 1934.—Brake Btocks, Knorr- 
Bremse Aktiengesellschaft, 9 to 17, Neue Bahnhofstrasse. 
Lichtenberg, Berlin, Germany. 

According to the invention, the brake block is divided into 
the greatest practicable number of individual block elements 
which have the smallest possible are length, and therefore— 
apart from their dimensions in the radial direction and their 
width corresponding to the axial width of the wheel—are as 
narrow as possible. They are so arranged on the brake block 











holder that the pressure acting on them acts radially on the 
wheel. The surface of the individual brake block elements 
which bears on the tire thus becomes so small that any difference 
in heating has no disadvantageous consequences. The holder 
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with the block elements which it carries is moved bodily to 
and from the wheel in applying and releasing the brake.— 
February 5th, 1936. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 





that, in order to make sure of its insertion, the necessary information 


should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

Inst. oF ELEcTRICAL ENGINEERS: N.-EASTERN STUDENTS’ 
SEcTion.—Visit to Newcastle Breweries, Ltd., Blandford- 
street, Newcastle-upon-Tyne. 7 p.m. 

Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES.— 
Connaught Rooms, Great Queen-street, W.C.2. Dinner-dance, 
7.30 for 8 p.m. 

Inst. or Structural ENGINEERS: MIDLAND CovuNTIES’ 
Brancu.—James Watt Memorial Inst., Birmingham. ‘“‘ The 
Effect of Coarse Aggregate and other Factors on the Properties 
of Concrete,” Mr. H. W. Coultas. 6 p.m. 

Justor inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Informal lecture, “‘ Reconstruction of a Bridge in Reinforced 
Concrete in Stockholm,” Mr. C. H. G. Aston. 7.30 p.m. 

Junior Inst. or ENGINEERS: SHEFFIELD AND DistTRIcT 
Section.—Mappin Hall, University of Sheffield. Second 
Commemoration Lecture, ‘‘ Steel Metallurgy in relation to 
Marine Engineering,” Dr. W. H. Hatfield, F.R.S. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—The Engineers’ Club, 
Manchester. Annual general meeting. ‘“‘ A.C. Electric Arc 
Welding Equipments,” by Mr. T. A. Long. 7 p.m. 

Nationa “ Sarety First ’’ Assoc.: TEEs-sipE INDUSTRIAL 
Sarery CommirrEE.—At Cleveland Technical Inst., Corpora- 
tion-road, Middlesbrough. Open meeting. ‘ Industrial 
Accident Prevention,” Mr. R. Woodifield. 7 p.m. 

Monpay AND TuEsDAy, Marcu 30TH AND 3l1srt. 

Inst. oF MECHANICAL ENGINEERS: INTERNAL COMBUSTION 
Enerse Grovup.—Engineers’ Club, Manchester. Spring 
Meeting. Monday: Papers, “‘ Fuel Injection Equipments,” 
2.30 p.m.; dinner, 6.30 p.m. Tuesday: Papers, ‘* Methods 
of Testing Internal Combustion Engines and Comparative 
Fuel Economy of Engines on Test and in Service,”’ 9.30 a.m.; 
luncheon, 1.15 p.m. 

TvuEsDAY, MaRcH 3lsrT. 

Inst. oF ELECTRICAL ENGINEERS: N. MIDLAND CENTRE. 
Hotel Metropole, Leeds. Annual general meeting. “‘ Mathe- 
matics in Engineering,” by Professor S. Brodetsky. 7 p.m. 

Inst. oF LocoMoTIVE ENGINEERS : MANCHESTER CENTRE.— 
36, George-street, Manchester. Annual general meeting. ‘“‘ New 
4-8-4 Locomotives for the Chinese National Railways,’ by Mr. 
G. Collingwood. 7 p.m. 

Inst. ory Metats.—James Watt Memorial Inst., Birmingham. 
Annual meeting. Chairman’s Address, Dr. Maurice Cook. 
7 p.m. 

Turspay, Marcu 3ist, ro Frimay, Aprit 3rp. 

Inst. or Navat Arcutrects.—Annual meeting. For pro- 
gramme see page 322. 

WEDNESDAY, APRIL Ist. 

Inst. oF ELEcTRICAL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Thermionic Peak Voltmeters for Use at 
very High Frequencies,” and ‘“‘ The Theory and Design of Hot- 
wire Ammeters for Frequencies of 25 to 100 Megacycles,” 
Prof. C. L. Fortescue; ‘“‘An Improved Form of Response 
Curve Projection Apparatus,’ Mr. D. G. Reid. 5.30 for 6 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
GrapvuatTEs’ Section. — Bolbec Hall, Newcastle-upon-Tyne. 
‘* Ship Vibration,” by Mr. W. Muckle. 7.15 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, London, W.C.2. 
‘* Fitment and Decoration of Ships,”” by Mr. John de La Valette. 
8 p.m. 

THURSDAY, APRIL 2ND. 

Inst. or Crvit ENGINEERS: YORKSHIRE Assoc.—Hotel 
Metropole, Leeds. Annual dinner. 6.30 for 7 p.m. 

Inst. oF ExectricaL ENnGineERs.—Savoy-place, Victoria 
Embankment, London, W.C.2. ‘‘ Tariffs for Domestic and 
Business Premises,” by Mr. B. Handley; and ‘‘ The Prices for 
Electric Supply,” by Professor Miles Walker. 6 p.m. 

Inst. oF Metats: BrruincHam Loca Sxecrion.—James 
Watt Memorial Institute, Birmingh ** Recent Developments 
in the Casting of High-strength Zinc-base Alloys,” by Mr. A. H. 
Mundey. . 

Inst. oF Metats.—S.M.M.T., 83, Pall Mall, London, 8.W.1. 
Discussion on “‘ The Practical Applications of Constitutional 
Diagrams,” opened by Dr. J. L. Haughton. 

Inst. or SrructurRaAL ENGINEERS.—10, Upper Belgrave- 
street, London, S.W.1. ‘‘ Reinforced Concrete for Colliery 
Surface Plant,’ by Mr. G. P. Bridges. 6.30 p.m. 

Nationa SMOKE ABATEMENT Soc.—Council Chamber, Town 
Hall, Birmingham. Address on Hams Hall and Nechells Power 
Stations (which will be visited), by Mr. F. Forrest. 11.30a.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘‘ London to Southampton—and Beyond,” Mr. 
C. H. Anderson. 7.30 p.m. 

Fripay, APRIL 3RD. 

Inst. or ELECTRICAL ENGINEERS : N. EasTERN STUDENTS.— 
In the Cinema, Carliol House, Newcastle-upon-Tyne. . Films. 
7 p.m. 

Inst. or MECHANICAL ENGINEERS.—Storey’s-gate, St. James’s 
Park, S.W.1. Informal meeting, ‘‘ Air Raid Precautions,” Col. 
W. Garforth. 7 p.m. 








Junior Inst. or ENGInEERS.—39, Victoria-street, S.W.1. 
Informal lecture, ‘“‘ Use of Di ds in Industry,” Mr. E. L. C. 
Tappin. 7.30 p.m. 

Royat Insr, of Great Brirain,—21, Albemarle-street, 
London, W.1. ‘The Electric Are and its Applications,’ by 
Lord Rutherford. 9 p.m. 

SATURDAY, APRIL 4TH. 

Royat Inst. or Grear Brirain.—2l, Albemarle-street, 
London, W.1. ‘‘ Recent Researches on Transmutation,” by 
Lord Rutherford. 3 p.m. 

Monpay, Apri 6rH. 

Soc. or ENGiIngERS.—At Geological Soc., Piccadilly, W.1. 
Inaugural meeting of Agricultural tion, Lecture, “‘ Adven- 
tures of a Forester in Kenya and Nigeria,”’ Capt. R. St. Barbe 
Baker. 5.30 for 6 p.m. 

TuxEspay, APRIL 77TH. 

Inst. or AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, Adelphi, London, W.C.2. ‘‘ Motor Car Suspension and 
Independent Springing.” by Dr. F. W. Lanchester. 7.45 p.m. 

Inst. or Merats.—Electrical Engineering Theatre, Armstrong 
College, recone ta oe of ae Annual general meeting and 
demonstration of high-frequency induction furnace. 7.30 p.m. 

Insr. oF Sanrrary En@ineers,—Caxton Hall, 8.W.1. 
——— Problems of Trade Waste Disposal,’’ Mr. A. Sciver. 

p-m. 











CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have newe value and that they are likely to interest readers. 








HEAD, WRIGHTSON AND Co., Ltd., Thornaby-on-Tees, have 
received an order for 40,000 lb. of “‘ Abednego ” heat-resisting 
steel for use in a large Persian oil-refining plant. 

F. W. Brackett anp Co., Ltd., Colchester, have received 
instructions from the Palestine Electric Corporation for the 
supply of three circulating water screens of the company’s 
patented design for the power station at Haifa. 

CLARKE, CHAPMAN AND Co,, Ltd., Gateshead, have received 
a contract for boiler plant for Hull Corporation. This contract 
is for the extensions to the Kingston-upon-Hull power station 
and is for boilers, superheaters, hanical stok econo- 
misers, air heater, coal weighers, hanical draught plant, 
steel chimneys, ash-handling plant, and coal-handling plant. 
The boiler ems consists of two Clarke, Chapman Tri-drum 
water-tube boilers, each evaporating 187,500 lb. of water per 
hour. The working pressure is 400 Ib. per square inch, and the 
steam is su deeatea to a final temperature of 825 deg. Fah. 
The value of the contract is in the region of £130,000. 

AmonGstT recent orders received by British Insulated Cables, 
Ltd., are 45 tons of aluminium sheet for a railway carriage 
builder in the Midlands and the contract for the supply of cut- 
outs to the Electricity Board of Northern [reland. Some orders 
are in hand for condensers for correction of power factor. These 
include three H.T. condensers of 75 kVA each for a colliery ; 
twelve 400-volt condensers of various sizes from 35 kVA to 
135 kVA for a steel manufacturer; special condensers for 
electric furnace work, totalling 5270 kVA; four 550-volt con- 
densers of 250 kVA each, for a motor car builder; and three 
condensers, totalling 293 kVA, for a textile mill, two of these 
being of the subdivided type. 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. Dean-AveRNS has been appointed chief engineer to 
Guy Motors, Ltd., of Wolverhampton, in succession to Mr. C. K. 
Edwards. 

Mr. Harotp Heats has been appointed to the position of 
general manager to Humber, Ltd., and the Hillman Motor Car 
Company, Ltd. ; 

Stockton CHEMICAL ENGINEERS AND Ritey Boivers, Ltd., 
Stockton-on-Tees, have decided to open their own office in 
London, which will be situated at Clun House, Surrey-street, 
Strand, W.C.2. The office will be under the immediate charge 
of Mr. E. A. Parr-Dudley. 

Barronia Merats, Ltd., have removed to new works and 
offices at Power-road, Gunnersbury, W.4. The company, 
having been concerned for some fifteen years with the manu- 
facture of high-duty bronzes, has now made provision for a 
machine and fitting shop in order to supply finished parts and 
plant to its customers’ specifications. 











Tue ExvectricaL SECTION OF THE BUILDING CENTRE.—At 
the invitation of the British Electrical Development Association, 
we recently visited the Electrical Section of the Building Centre, 
which exists to answer inquiries and to demonstrate apparatus 
for the benefit of architects, builders, business firms, and the 
general public. The section is well ey and no pains are 
being spared to make it really useful. ere is an exceptionally 
good } = lay of electric cooking apparatus. Electric clocks 
are another important feature. Many recent electric water- 
heating and room-heating appliances are exhibited, including 
combined fire and cool air circulators working off the electric 
mains. Business men are said to be making an increasing use 
of the Centre, and among the many recent inquiries was one for 
the lighting of the shop windows of a large me of multiple 
store shops. The Air Ministry has recently asked for inform- 
ation about lighthouse illumination. 

InstiTUTION oF STRUCTURAL ENGINEERS.—At the annual 
dinner of the Institution of Structural Engineers, held at the 
Dorchester Hotel, London, on Monday last, March 23rd, Sir 
Kingsley Wood, the Minister of Health, Le 3 me the toast of 
“The Institution,’ coupled with the name of Dr. Oscar Faber, 
the President. He pointed out that the construction of houses 
and flats was a very n work and would have to continue 
for some time to come if the slum clearance schemes now in 
progress were to be carried out expeditiously. The extension 
of private enterprise in the erection of the smaller type of house 
was a satisfactory feature. He said that in 1926 some 69 per 
cent. of the houses erected privately had a rateable value of £26 
or under. The percentage had steadily risen and was now over 
88 per cent. e rate of slum clearance had become twenty 
times what it was some three years ago. He expressed the desire 
to see more use made of skilled professional aid in the con- 
struction of houses, as this would overcome many of the difti- 
culties and complaints which arose at present. In replying. 
Dr. ‘Oscar Faber expressed the opinion that building and con- 
structional work would benefit if the qualificati of inspect 
and building surveyors were more carefully ensured, to which 
end he was anxious to arrange the holding of examinations. 
The better qualifications would enable the district surveyor to 
be a more responsible authority to be consulted in any difficulty 
and able to pronounce definite rulings. Dr. Faber also expressed 
the wish to see the regulations regarding materials, &c., ars 
larly those of the L.C.C., which were an example to other bodies, 
brought up to date. The toast of “‘ The Guests ’’ was proposed 
b . Ewart 8. Andrews and acknowledged by the ident 
of the Institution of Civil Engineers, Mr. J. Duncan Watson, 
and by Major F. C. Cook, of the Ministry of Transport. 
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The Late Sir Joseph Petavel. 


AFTER a prolonged and painful illness, Sir Joseph 
Petavel, F.R.S., Director of the National Physical 
Laboratory for nearly seventeen years, died at 
Bushy House on. Tuesday last. Although he was for 
a few years the Professor of Engineering in Man- 
chester University, his work was principally of a 
physical character. He was born in London in 1873 
and received his early scientific training under Sir 
Ambrose Fleming at University College. As an out- 
come of research on the alternating current arc, 
which he carried out there, he was awarded an 1851 
Exhibition research scholarship, and at the Royal 
Institution and the» Davy-Faraday Laboratory 
examined the possibility of establishing a standard 
light based on the luminosity of molten platinum. 
In 1900 he moved to Owens College, Manchester, as 
a John Harling Research Fellow, and a few years 
later received the appointment in Manchester Univer- 
sity already mentioned. With it was united the 
Directorship of the Whitworth Laboratory, in which 
he carried out his most notable research work, that 
into the attainment of very high temperatures. In 
1909 he was appointed an original member of the 
Advisory Committee for Aeronautics (now the Aero- 
nautical Research Committee), and in 1917 became 
Chairman of the Aerodynamics Research Committee. 
He was also a member of other committees associated 
with aerodynamics. From 1911 to 1916 he had been 
« member of the General Board of the N.P.L., and 
on the retirement of the late Sir Richard Glazebrook 
in 1919 he was appointed Director. Under his direc- 
tion the Laboratory made great advances and many 
new buildings were erected and extensions carried 
out. One may see in the provision of the high-tension 
electrical laboratory and in the growth of aero- 
dynamic research at Teddington the influence of his 
early training in electricity and his subsequent con- 
nection with aeronautics. It is scarcely necessary 
to add that, like all men in his position, he was called 
upon to serve upon many committees. In 1907 he 
was elected a member of the Royal Society and in 
1920 was created a K.B.E. 


Union-Castle Line Developments. 


WHEN the new Union-Castle motor liner * Stirling 
Castle * completed her maiden voyage at Southamp- 
ton on Monday, March 30th, it was officially 
announced by Mr. Robertson F. Gibb, the chairman 
of the Union-Castle Mail Steamship Company, Ltd., 
that, beginning with the August voyage of the 
“Stirling Castle,” that ship and the “ Athlone 
Castle,” to be followed later by the sister liner now 
under ,construction at Harland and Wolff’s Belfast 
yard, would make the voyage from Southampton 
to Cape Town in rather less than fourteen instead of 
seventeen days. He also stated that the company 
meant to re-engine or alter the engines of five of 
its liners—the “‘ Warwick Castle,” the ‘“‘ Winchester 
Castle,” the “Carnarvon Castle,” the ‘ Arundel 
Castle,” and the ‘“ Windsor Castle”’—in order to 
enable them to perform the Southampton to Cape 
Town voyage in the reduced time. The departure 
dates, he said, will be unchanged, but the vessels 
will arrive at Southampton on Fridays instead of 
on Mondays as at present. The liners to have their 
engines reconstructed will be withdrawn at con- 
venient times to return to the builders’ yard. These 
plans, Mr. Gibb said, were certainly well worth while 
in view of the fact that the Union-Castle Company 
had secured the mail contract for a further period 
of ten years as from January Ist, 1937. 


Safety in Mines. 


Ar a further sitting of the Royal Commission on 
Safety in Coal Mines, under the presidency of Lord 
Rockley, Mr. E. Rowley, on Tuesday, March 24th, 
the Divisional Inspector of Mines for the Midland and 
Southern Division, continued his evidence. He dealt 
with the ventilation and lighting of mines, which, he 
stated, were capable of improvement, and some of the 
regulations required to be strengthened. Mr. Rowley 
submitted figures to show that falls of roof and side 
accounted for more fatalities and serious injuries 
than any other cause. An investigation of the 
accidents showed that approximately 40 per cent. 
could have been avoided by greater attention to the 
rules or by a little extra care. With a view to effect- 
ing a decrease in accidents, he suggested that at the 
working face there should be a complete overhaul of 
the method of working by the officials of every mine 
to ascertain whether some modification would effect 
an improvement in roof condition; the use of steel 
props and bars where conditions were suitable; an 
intensive system of support, leaving a minimum area 
of roof unsupported so as to prevent detached pieces 
of roof-falling away; a revision of the timbering 
rules on intensive lines; the systematic support of 
the coal face where coal-cutting machines were used 


rise ; intensive support of way heads ; and increased 
supervision and education of the workmen. With 
regard to roadways, there should be systematic 
support, preferably by steel, at maximum intervals 
of 6ft.; the use of temporary supports at ripping 
lips; and the use of duplicate carrying bars at all 
junctions. The proportion of preventable haulage 
accidents was abnormally high, and a reduction could 
be brought about. He suggested that there should be 
a definite system of training of boys before and after 
starting work underground ; better lighting ; larger 
roads, giving increased clearance, especially where 
coupling and clipping operations were carried out ; 
and the provision and maintenance of better tracks. 
The Commission adjourned until Monday, April 6th. 


Canal Developments. 


At the general annual meeting of the Grand Union 
Canal Company, which was held in London on Wed- 
nesday, March 25th, Mr. W. H. Curtis, the chairman 
of the company, made reference to the development 
of long-distance water-borne traffic. Canal transport, 
he stated, was particularly appreciated by industrial 
interests in the City of Birmingham, and the Regent’s 
section of the Canal had carried through London close 
upon three-quarters of a million tons in the course of 
the year. The terminal facilities and docks had 
enabled the company to build up a large long-distance 
trade from the Continent, and in connection with 
these terminal facilities, the company had purchased 
mechanical horses and lorries under licence in order 
to give quick delivery to the doors of its customers. 
Further powers would be sought if necessary to 
enable the company to run its own line of steamers 
from the Continent to the dock. The cargoes of 
steamers from the Continent can be delivered to 
customers at Birmingham in just over five days. 


Oil Drilling in Great Britain. 


In a Journal note of February 7th last was 
announced the intention of the D’Arcy Exploration 
Company, a subsidiary of the Anglo-Iranian Oil 
Company, to make a test drilling at Paulsgrove, 
on Portsdown Hill, near Portsmouth. The first 
drilling was started on Monday last, March 30th, 
by Captain Crookshank, the Secretary of Mines. 
The plant includes a derrick 136ft. high, with 
a loading capacity of 400 tons, designed to drill to 
a depth of over 12,000ft. The installation has been 
carried out in less than two months. Speaking at 
the ceremony, Sir John Cadman, chairman of the 
D’Arecy Exploration Company, pointed out that 
drilling might continue without success for as long 
as two years, but that the geological evidence in 
favour of the presence of oil at the site was encourag- 
ing. Outcrops of Wealden and pre-Wealden rock 
formation in some cases showing evidence of petroleum 
impregnation existed in the area. The depth to 
which the drilling is to be carried is one mile, with the 
intention of carrying it down to two miles later if 
petroleum is not reached. The cost is estimated 
at between £5 and £8 per yard, a 23in. auger being 
used. The company is making use of other licences 
for drilling. Plant is in course of erection near 
Steyning in Sussex, and is to be erected shortly on 
sites in Derbyshire, Lincolnshire, and Nottingham- 
shire. The importance of this large-scale experiment 
is emphasised by the fact that nearly 2000 million 
gallons of oil are imported into this country annually 
at a cost of over thirty million pounds. 


Waterloo Bridge. 


In a Journal note in last week’s issue we referred 
to the extraction of the wooden piles now proceeding 
on No. 5 pier of Waterloo Bridge. At the meeting of 
the London County Council held on Tuesday, March 
31st, a report on the condition of the work was pre- 
sented by the Highways Committee. According to 
this report, the appointed engineers state that the 
conditions disclosed by excavation, so far as it has 
gone, show that the form of construction at the pier 
already examined conforms in the main to that 
indicated by early drawings; that the load carried 
does not appear to have been adequately spread by 
the footings to the whole area of the foundation, and 
that the consequent concentration of weight on 
the central portion of the raft has doubtless been one 
factor leading to subsidence. Beyond this, the engi- 
neers feel that it would be premature to draw any 
conclusion, and they are not prepared to give a con- 
sidered opinion on the causes of the subsidence until 
excavation at No. 5 pier is completed and other pier 
foundations have also been laid bare and examined. 


Beaching L’Atlantique. 


On Wednesday last, March 25th, the hulk of the 
French liner ‘‘ L’Atlantique” was _ successfully 
beached at Port Glasgow. As has been mentioned in 
various Journal notes, “‘ L’Atlantique’’ was built 
at St. Nazaire in 193] at a cost of £3,000,000, and she 
had a displacement of 42,500 tons. Two years later 
sh’ was destroyed by fire while on her way to dry- 
dock, only her crew of 229 officers and men being on 
board at the time, of whom 17 lost their lives. After 





in seams of upwards of 34ft. in thickness or when the 
inclination exceeded one in 12 of a face worked to the 





a long legal process, the ship was adjudged to be a 
total wreck, and she was sold for breaking up by her 





underwriters to Smith and Houston, Ltd., of Port 
Glasgow, at a price of £57,000. From Cherbourg 
she was towed to Tail of the Bank by four Dutch 
tugs, which arrived off Greenock on March 13th last. 
The final part of her journey was her progress up the 


river, towed by eleven tugs. The journey began at 
ll am., “L’Atlantique” travelling stern first, 
difficulty being experienced in manceuvring owing 
to the high wind, which also caused her to beach 
some 30 yards short of the proposed berth. The 
route taken was along the old navigable channel, 
leaving the normal channel free for shipping. 
* L’Atlantique’” took the beach at 1.50 p.m., and 
after a further 15 min. manceuvring was pronounced 
safely beached. Although the hull has been gutted, 
the engine-room installation has escaped the worst of 
the damage. It is believed that sufficient sound, 
machinery is on board to equip four 10,000-ton ships. 
Steam was raised in No. 10 boiler sufficient to raise 
the anchor, and the 4000 tons of water ballast was 
removed by means of the ship’s pumps. 


New Shipbuilding Orders. 


At.the launch of the Union-Castle motor liner 
‘* Dunvegan Castle,’’ which took place at Harland 
and Wolff’s Belfast yard on Thursday, March 26th, 
Mr. F. E. Rebbeck, the chairman of the company, 
announced that the Union-Castle Mail Steamship 
Company, Ltd., had placed an order for a new 25,000- 
ton motor vessel similar to the recently completed 
“ Stirling Castle” and the “‘ Athlone Castle,” which 
is now being completed at Belfast. The company 
has also ordered two motor cargo vessels similar to 
the “‘ Roslyn Castle,”’ of about 8000 tons, for the 
carriage of perishable products from South Africa. 
The Elder Dempster Lines, Ltd., have placed an 
order with Scotts’ Shipbuilding and Engineering 
Company, Ltd., Greenock, for the construction of 
two motor cargo vessels of about 4200 tons each 
for their West African trade. Both ships are to be 
fitted with Doxford opposed-piston engines. They 
are to be of a new type based on the present 
‘“‘ Explorer ” class of vessel, and will have a speed 
of 12} knots, and considerably improved accommo- 
dation for twelve passengers. Another order is that 
placed by the Grangemouth and Forth Towage 
Company, Ltd., with the Grangemouth Dockyard 
Company, Ltd., for a tug similar to the “ Kerse,” 
ordered in 1923. On the Wear orders have been 
placed with Short Brothers, Ltd., for three vessels 
varying from 8000 to 5000 tons. Two are for New- 
castle owners, and one for a London firm engaged 
in the Australian coastal _service. 


The Queen Mary at Southampton. 


THE newly completed 80,773 gross ton Cunard 
White Star liner ‘“‘ Queen Mary ” left the Clyde at 
2.12 a.m. on Thursday, March 26th, and arrived in 
Cowes Roads at 6.30 a.m. on Friday morning, March 
27th. Her voyage, we learn, gave entire satisfaction 
to ber builders and owners, and it is stated that for a 
very short time a speed of about 29 knots was 
recorded with a large margin of engine power in 
reserve. When she left Cowes Roads for Southampton 
on Friday morning, she was in charge of Captain 
William Caws, the senior pilot to the Isle of Wight 
inward service, who took her from the Nab to Netley, 
while Captain George Bower was in charge from 
Netley to the King George V graving dock. By 
ten o’clock that evening the water was pumped out 
of the dock and the cleaning of the hull was begun. 
It seems probable that she will remain in the graving 
dock until Monday, April 6th, when she will proceed 
to the Ocean berth and prepare for her trials, which 
she is scheduled to make about a.week later. As she 
lay in Cowes Roads waiting for the high tide on which 
she was to proceed up to Southampton Water she 
appeared to many spectators to be smaller than they 
had been led to expect. The German liner “ Bremen ” 
which passed her, outward bound, seemed indeed to 
be the larger ship. There can be no doubt that the 
graceful lines of the ‘“‘ Queen Mary ” have the effect 
of diminishing her appearance of size. 


The Proposed Severn Bridge. 


FURTHER particulars with regard to the proposed 
Severn bridge, which is to be the subject of an early 
Bill in Parliament, were given by Mr. K. A. L. Brown, 
of R. T. Brown and Son, Ltd., of Bristol, in a paper 
read recently to the members of the Bristol Round 
Table. The new bridge, if it is built, Mr. Brown 
states, will have a length of 2} miles and its main 
span of 1440ft. will be supported by two large concrete 
piers. The estimated cost of the bridge is £2,500,000, 
and the Government has already promised a grant of 
nearly £2,000,000. In his answers to many questions 
concerning the proposed bridge, Mr. Brown stated 
that the estimated cost of £2,500,000 covered a large 
sum for contingencies. He estimated that £250,000 
would be received from tolls on the bridge. Pedes- 
trians would not be charged, but the suggested toll 
for cars would be 4s. at the beginning. A sum of 
£250,000 would be collected in twenty years, which 
would leave £250,000 to be paid by the Gloucestershire 
and Monmouthshire County Councils, assisted by 
other centres which were likely to benefit by the 





building of the bridge. 





AE SO LIEN POE A ARNO, IPE ON 





A RON BAL 


Cn er a 


a. 











Ww 
or 
=>) 


THE ENGINEER 





Apriz 3, 1936 








A New Hydraulic Laboratory. 


By Dr. F. V. 


T is remarkable that so much of the groundwork 

of experimental hydraulics was established in 
the nineteenth century by Poncelet, Poiseuille, 
Bazin, W. Froude, and O. Reynolds, considering that 
the idea of a permanent laboratory was conceived 
only forty years ago. Inspired by the French workers 
and also by Osborne Reynolds’ model experiments, 
H. Engels was the first to establish a hydraulic 
laboratory for river research in 1898 at Dresden. 
Since then numerous laboratories have been built 
in different parts of the world, a comprehensive 
record of which is given in the compendium on 
** Hydraulic Laboratory Practice,” edited by John R. 
Freeman.? 

The more important laboratories may be classified 
in accordance with their different purposes, as follows : 


(1) Laboratories in engineering colleges mainly 
devoted to the training of students in hydraulics 
and also occasionally used for research by post- 
graduates. 

(2) Laboratories for river research, reclamation 
schemes, harbours, &e. 

(3) Laboratories for water turbines and pumps 
and for the investigation of cavitation problems. 

(4) Laboratories for model tests on ships and 
Hoats of seaplanes. 


It is evident that hydraulic laboratories must vary 
in design and dimension according to the particular 
purpose which they serve. The majority are con- 
nected with an engineering college, and a compara- 
tively small number are privately owned by manu- 
facturers of hydraulic machinery, &e. The college 
laboratory is not necessarily limited to one of the 
above-mentioned groups, but research and investiga- 
tions are normally devcted to one main field only. 

Some typical dimensions of hydraulic laboratories 
are compiled in Table I from Freeman’s book. This 
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Washington flume has a length corresponding to 
twenty-seven times the maximum value of the 
hydraulic mean radius,* whilst the flume at Zurich 
has a length forty-one times the hydraulic mean 
radius. The ratio of the length of the flume to the 
hydraulic mean radius must be large enough to ensure 
an even velocity distribution over the cross section 
of the water stream. On the upstream side of a model 
in a flume, a certain straight length of channel is 





necessary, but no reliable information is yet available 


the depth gauge readings. There are seven test points 
within +0+25 per cent., a further two points within 

+ 0-25 and +0°5 per cent., and another two points 
between 0-5 and 1-0 per cent. This result verifies 
the accuracy of at least +-0+25 per cent. for the care: 
fully calibrated container. 

Further improvement in the different water 
measuring devices and in fluid flow meters in general 
seems only to be possible by extensive and systematic 
research. The importance of such investigations was 
early recognised by Electroflo Meters Company, Ltd. 
Research and tests on orifice plates, Venturi tubes, 
and Venturi flumes® had previously been conducted in 
the Hydraulic Laboratory: of the City and Guilds 
(Engineering) College, South Kensington, which was 
placed at the author’s disposal by the courtesy of 
Professor 8. M. Dixon and Professor J. Purser (now 
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on this point. For research work, it is, in the author's 
opinion, advisable to use a straight length of channel 
between thirty and forty times the hydraulic mean 
radius. 

In addition to the different devices for measuring 
the water level in open conduits, such as gauge glasses, 
point gauges, and differential manometers for closed 
conduits, the determination of the rate of flow is the 





most important measurement in hydraulic research. 


Taste I. 


! { 

| Yearof | Pump | Head 
Laboratory. erection. capacity | in feet 
| in cusecs. 





! 


Dimensions of main flume. | Measuring device for water 
quantity. 





Munich, Technische Hochschule ..| 1911-14 | 78 0r 39 | 36 


| | 72 
Karlsruhe, Technische Hochschule | 1925 nah bie 
Zurich, Technische Hochschule ..| 1928 | 140 | 4 
Washington, Bureau of Standards | 1932 | 300 | 29 


shows a considerable difference in the maximum pump 
capacity, maximum head, and in other features. 
The Munich laboratory was chiefly designed for the 
investigation of water turbines and therefore has a 
large head available. The pump capacity in Karlsruhe 
is only 11 cusees, which is quite sufficient for the 
investigation of river models and similar problems. 
Originally, the maximum rate in the Karlsruhe 
laboratory was only 2 cusecs, and it is interesting to 
note that Professor Rehbock states that this quan- 
tity was only occasionally used. He expresses the 
opinion that in most cases small-scale models are 
sufficient to obtain the necessary results for the proto- 
type, and that main attention should be directed 
towards improving the different methods of measure- 
ment in connection with hydraulie investigations, 
i.€., the measurement of the rate of flow and the 
gauging of water levels, &c. 

A laboratory of particularly large dimensions forms 
part of the Engineering College at Zurich. The design 
of one of the flumes there is of special interest. Fig. 1 
illustrates the scheme of the closed water circuit 
which bears some resemblance to a wind tunnel, as 
used in aerodynamics. The large dimensions of this 
flume make it possible to investigate models of a 
comparatively large scale. Investigations on geo- 
metrically similar models, which approach the proto- 
type as closely as possible, are of particular import- 
ance in establishing the relationships which cause the 
“ scale effect.” The comparatively small difference, 
which occurs in spite of fulfilling geometrical and 
hydrodynamical similarity, between the results of 
the model aad the prototype, is called “ scale effect,” 
and is attributed to roughness, boundary layer, and 
other influences yet to be investigated. 

Similar considerations were also deciding factors 
in the design and dimensions chosen for the National 
Hydraulic Laboratory at the Bureau of Standards 
in Washington.?, The maximum pump capacity of 
300 cusecs and the main flume length of 217ft. are 
dimensions ‘which exceed all those of other hydraulic 
laboratories built up to the present. In proportion 
to the depth and width, the length of the flume is 
not excessive. It is interesting to note that the 





1 “ Hydraulic Laboratory Practice,’ edited by J. R. Freeman 
and published in 1929 by the American Society of Mechanical 
Engineers, New York. This work also comprises a translation 
of “ Die Wasserbau Laboratorien Europas,” which was published 
in 1926 by the V.D.1. 

*H. N. Eaton, “The National Hydraulic Laboratory : 
Hydraulic Features, Reasons for Design Adopted,” Mechanical 
Engineering, April/May, 1932, pages 263 to 266, and 335 to 340. 


as Width. | Depth. 
| 


— aos - | Weirs 
| | | 
70m. | 1-50 m.| 1°50 m, | Weirs 
55 m 2-04 m. | 2-00 m. | Venturi meter, pipe diameter 
} -50 m. 
| 12ft. | 12ft. | Measuring basin 35,280 cu. ft. 
i 


1 


Various devices for the measurement of the rate of 
water flow are in general use, the more important of 
which are given in Table II. This has been compiled 
from the British Standard Specification for Pump 
Tests,* and includes the limits of accuracy and also 
the limitations in range for the various measuring 
devices. 
Tasie. II.— Water-measuring Devices. 


| Limits of 
Type of measuring device. jaccuracy Limitation of range. 
in per- 
centage. 
Volumetric measurement : 
(a) Calibrated containers..| +.0-25 
(6) Measuring reservoirs ..| +-1-00 
Weirs : 
(a) V-noteh «+ ee «| £1-5 | 15 to 1500 galls./min. 
(6) Suppressed rectangular} +1-5 | Heads between 2in. and 
30in. 
(c) Fully contracted... ..| 12-0 | Heads not less than 3in. 
Closed conduits : 
(a) Venturi tube -- «+| £1:5 Size of pipe greater 
| than 2in. 
(b) Nozzle (DIN 1952) ..| +2-0 | Area ratio between 0-1 
and 0-5 
‘e) Orifice .. .. «. «| +2°0 | Area ratio not exceed- 
| ing 0-5 


Volumetric measurement by calibrated containers 
or tanks is certainly the most reliable method. On the 
other hand, the measuring devices in closed conduits, 
i.e., Venturi tubes, nozzles, and orifice plates, which 
can be calibrated carefully before and after a test by 
the first-mentioned method, will give a greater 
accuracy than is allowed them in Table II. In the 
author’s opinion, the accuracy may be taken as 
+1 per cent. quite safely. With regard to the 
measurement of water flow based on weirs, however, 
no finer limits seem to be permissible at present. 

The accuracy of measurement by the volumetric 
method is indicated by a series of test results on a 
model of a Venturi flume. The following figures 
denote the percentage deviation from the mean value 
of the discharge coefficient :— 

+0-22 +0-51 —0-04 —0-01 —0-37 
—0-23 —0-30 —0-03 +0-86 +0-19 +0-18 

These values were obtained for a rate of flow varying 
over a range of 1 to 10, and include the errors of the 
volumetric measurement, the time measurement, and 





3 Defined by twice the area of the cross section of the flume 
divided by the wetted perimeter. 
4 No. 599—1935, London, March, 1935. 
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FiG. 1—SCHEME OF TEST CHANNEL AT ZURICH 


Professor of Civil Engineering at Trinity College, 
Dublin). Routine work, such as testing and cali- 
brating meters, made it advisable to build a special 
test plant at the company’s works, and therefore in 
1933 the lay-out and design of’such a p!ant was con- 
sidered. This plant was not, of course, to be limited 
to the calibration of meters alone, but was designed to 
facilitate the development and improvement of fluid 
flow measuring devices. 

A test plant devoted to problems of fluid flow 
measuring devices for open channels and closed 
conduits will be distinguished in some features from 
the hydraulic laboratories mentioned earlier. The 
method employed for the determination of the rate 
of water flow must ensure the highest degree of 
accuracy, and therefore only calibrated containers 
can be used in the meter test plant. In contradis- 
tinction to this, hydraulic research in relation to 
civil engineering is often content with an accuracy 
of the order of 2 or even 6 per cent. However, in 
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FiG. 2—LAY- OUT OF ELECTROFLO HYDRAULIC 
LABORATORY 


this type of work the present tendency seems to be to 
obtain a higher degree of accuracy, especially with 
small-scale models or series of models, since the 
influence of scale effect cannot be established with the 
accuracy given above. 

Another factor of importance in the design of a 
meter test plant is the maintenance of a constant 
head in the actual test line, a head which has also to 
be large enough to overcome the head losses in the 
conduit as well as that across the measuring device. 
The water must be supplied to the test line at a con- 
stant rate of flow, and should be run for a sufficient 
period to ensure steady conditions before making a 
test. 

Fig. 2 illustrates the lay-out of the new hydraulic 
laboratory which occupies two floors in the west 
wing extension of the Park Royal works of Electroflo. 
Meters Company, Ltd. The water circuit is inter- 
rupted by the measuring tanks and differs in this. 

5 Two articles dealing with the results of these investigations 
on Venturi flumes have been published in THe ENGINEER. 
“Non-uniform Flow of Water, Problems and Phenomena in 
Open Channels with Side Contractions,’ Taz ENGINEER, 
Vol. 155 (1933), pages 392 to 394, 429 and 430, 456 and 457 ; 
and “The Venturi Flume,” Tae Engineer, Vol.. 158 (1934),, 








pages 104 to 107, and 131 ta 133. 
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respect from the closed circuit of the water stream at 
Zurich (Fig. 1). The circuit, which may be followed 
in Fig. 2, commences in the sump and then passes 
the pumps, water tower, test line, settling tank, 
switch over valve, measuring tanks. The measuring 
tanks in turn can be emptied into the sump, thus 
completing the circuit. Two electrically driven 
centrifugal pumps situated on the ground floor 
deliver the water through a common main from the 
sump to the overhead tank 65ft. above the ground 
floor. There are two further pipe lines descending 
from the overhead tank; one supplies the test line 
on the first floor, whilst the other forms the overflow 
line, the purpose of which is to maintain a constant 





FiG. 3—GROUND FLOOR VIEW 


head in the overhead tank. The overflow itself con- 
sists of a bell-mouth, dimensioned to discharge the 
surplus quantity of water. The small variations in 
the delivery of the pumps are discharged by the over- 
flow line back to the sump, and their influence on the 
total head is further minimised by the large sectional 
aurea of the overhead tank. Fig. 3 illustrates the 
pumping station and the overflow pipe discharging 
back into the sump, whilst in the background is 
shown one of the measuring tanks. 

The test lines are erected on the first floor, where 
Venturi tubes and orifice plates may be installed in a 
pipe line with a straight length of 60ft. Considerable 
space was allowed for the test lines, as it is essential to 





Fic. 4—TEST GALLERY AND MEASURING TANKS 


have a straight section of sufficient length on the up- 
stream side of the measuring device to obtain 
standard results for such measuring devices. This is 
in order to obtain an even velocity distribution. For 
standard tests the requisite straight section of the 
pipe line in the approach of the measuring device 
should not be less than twenty-five times the pipe 
diameter. In practice, however, reliable results 
may be obtained with a straight lerigth much less 
than this figure. Sufficient space is also available on 
the first floor for the erection of models of open 
channels, &c. 

The water discharges from the test line into a 
settling tank which is provided with a quick-action 
type of change-over valve (Fig. 4). This valve dis- 
charges the water stream into one of the two measuring 
tanks. These measuring tanks have been very care- 
fully calibrated by determining the cross section for 
the different stages as well as by volumetric measure- 


load. Gauge glasses of lin. inside diameter are used 
for indicating the level of water inside the tanks and 
the quantity is read by means of a courser and a 
precision engraved scale. The discrepancy between 
the readings of the measuring tank and the calibration 
figures obtained by the weighing machine was found 
to be only of the order of 0-03 per cent. The two 
measuring tanks make it possible to continue a test 
run for an hour or even longer, if necessary. The 
conditions in the test line remain unaltered and the 
water stream is switched over from one tank to the 
other. While one tank is filling up the quantity of 
water in the other is determined by the gauge glass 
readings. 

Besides the quantity of water, the time taken in 
filling this quantity into the measuring tank has also 
to be measured, and a very accurate device has been 
developed for this purpose by Mr. R. J. Wey, using 
the principle of the diffusion of a light beam by the 
water jet when switching over from one tank to the 
other. The use of this device dispenses with all 
personal errors in handling the stop watch, a very 
important point when a long series of tests, with 
resultant fatigue of the operators, is being carried out. 

The operation of the stop watch is performed auto- 
matically by the interruption of a beam of light by the 




















Fic. 5—TIMING DEVICE 


water jet from the change-over valve above the 
measuring tanks. This beam of light is of concen- 
trated form, passing across the top of one of the tanks 
at a carefully determined distance from the outlet of 
the change-over valve into this tank, afterwards 
impinging upon a photo-electric cell in a water-tight 
housing. The current passing through the photo- 
electric cell is amplified by means of a thermionic 
amplifier, the output of which operates an electro- 
magnetic relay. The contacts of this relay are 
arranged to close the circuit of the magnetically 
operated stop watch shown in Fig. 5, whenever the 
light beam is interrupted by the water jet. This 
device has been designed to have an exceedingly small 
time lag between the application of current to the 


FiG. 6—-FLUME ENTRANCE, WEST 


coils and the descent of the depressor bar on to the 
knob of the stop watch, which is of the normal spring- 
driven type. Thus in order to measure the rate of 
flow during a test the change-over valve is set so that 
the water discharges into tank No. 1, from which it 
flows to the sump, whilst the zero level is read for 
tank No. 2 (whichis associated with the light beam). 
The valve is then changed over, allowing the water to 
enter tank No. 2, and in so doing, the water interrupts 
the light beam and hence starts the stop watch 
running. When tank No. 2 is filled the change-over 
valve is again operated and the water diverted into 
tank No. 1, the zero level of which has meanwhile 





ments using a weighing machine of | ton maximum 








been obtained. This operation allows the light beam 








to fall on the photo-electric cell again, but this has no 
effect, since the thermionic valve amplifier and relay 
is arranged to operate only when tie cell is oceulted. 
The error of the device is extremely small, being of 
the order of 0-02 second, and since the interruption 
of the light beam takes place at the same point in the 
cycle of operations of filling the two tanks, a very 
high overall accuracy is obtained. This is shown in 
the experimental results given above. 

In addition to the routine work of calibrating 
Venturi tubes and flow meters of all types, the new 
hydraulic laboratory is also intended for original 
research. Measuring devices for closed conduits 
have been carefully investigated during the last 





FIG. 7—VENTURI FLUME—MAXIMUM FLOW 
100,000,000 GALLONS PER DAY 


few years. Most of the published investigations, 
however, deal with the orifice plate and only com- 
paratively few deal with the Venturi tube. 

The dimensions of the orifice plate and its features 
as @ measuring device have been carefully compiled 
in the German Specification for Fluid Flow Measuring 
Devices issued by the V.D.I.6 Nevertheless, further 
research should prove valuable in securing a higher 
degree of accuracy and reliability. A wide field of 
investigation is still open in regard to the measuring 
devices for open channel flow, i.e., weirs, Venturi 
flumes, &c. Research on weirs and Venturi flumes 
has usually to be conducted on small-scale models. 
The reason for this fact is evident on considering the 
dimensions of channels or open watercourses of a 
width often exceeding 10ft. and rates of flow of several 








hundred million gallons per day. Tests on models 
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MIDDLESEX SEWERAGE WORKS 


with the dimensions of the full-scale plant would be 
impossible even in the National Hydraulic Laboratory 
at Washington, which is the largest existing laboratory 
to-day. 

In the new hydraulic laboratory of Electroflo 
Meters Company, Ltd., investigations are in progress 
on a model of a Venturi flume recently constructed 
in connection with the West Middlesex sewerage 
works at Mogden.’ Fig. 6 illustrates the outlet side 





6 Regeln fur die Durchflussmessung mit genormten Dusen 
und Blenden. DIN 1952, III vollstandig neubearbeitete Auflage, 
V.D.I.-Verlag, G.m.b.H., Berlin, 1935. 

7 “The West Middlesex Sewerage Scheme,” THE ENGINEER, 
Vol. 160 (1935), pages 328 and_329, 
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of the grit chamber and the entrance of a conduit 
in which the Venturi section itself is installed. The 
contraction is shown in Fig. 7. The width of the 
channel upstream is 8ft., and the meter will dis- 
charge a maximum rate of flow of 100,000,000 gallons 
per day. The meter will work under “free dis- 
charging ** and also *‘ drowned ” conditions. 

The scale of the model has to be considered ecare- 
fully in regard to its hydro-dynamical characteristics, 
and one-tenth of the full-scale plant was selected as 
a suitable dimension. The model is geometrically 
similar to the prototype and includes a true model 
of the grit chamber, the Venturi flume and the 
storm water overflow weir, as shown in Fig. 8. Part 
of the grit chamber and the Venturi flume is shown 
in Fig. 9, which also shows the rails for the point 
gauge and the numerous tapping points inside the 
channel, these being connected to a series of gauge 
glasses. The investigation on this model ineludes the 
determination of the discharge coefficient both for 
the ranges of drowned and free discharging flow, 
the “‘ limit ” of free discharge, and the loss ih head 
for the various flow conditions. 

In selecting the scale of a model, certain limitations 
in the laws of similarity have to be borne in mind 
to obtain positive results from the model test for 
the prototype. There are several laws of hydro- 
dynamical similarity in connection with open channel 
flow which will be dealt with later. 

Two names of world fame are connected with the 
art of model research—Osborne Reynolds and 
William Froude.’ The two laws connected with the 
names Reynolds and Froude not only enable model 
results to be transferred to the full-scale plant, 





Fic. 8—VIEW OF COMPLETE VENTURI 


but give valuable information regarding the effect 
of viscosity and gravity on fluid flow in general, 
particularly in cases where theoretical hydraulic 
equations fail to account for these physical features. 

Experimental hydraulics soon showed that mere 
mathematical methods were not always sufficient 
to obtain satisfactory results. In the early stages 
of hydraulic research, empirical equations were 
developed on the basis of test results, which were 
often not at all m agreement with the prevailing 
conditions and were even incorrect in dimensions. 

Modern methods differ in so far as it is usual to 
start with dimensionally correct equations. derived 
from fundamental principles (for example, the 
Bernoulli theorem), and to introduce a coefficient 
to take into account the different features not included 
in the basic equations. Since the equations are 
correct in dimension, the hydraulic coefficient itself 
must be dimensionless. Plotting the coefficient 
against the different criteria, such as the Reynolds 
number, the Froude number, or the Weber number, 
‘will generally reveal the influence of the various 
physical properties—see Table III. 
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For open channel flow these numbers are of special 
importance, as they take into account the viscosity, 
gravity, and surface tension respectively. as shown 

8 For the life-work of Wm. Froude reference should be made 


to a paper on “ William Froude,’ read by Sir Wescott Abell 
before the Institution of Naval Architects, ‘‘ Transactions ”’ 


of the Institution of Naval Architects, Vol. 76 (1934), pages 
243 to 252. 


in Table III. It is of interest to note that all three 
numbers are dimensionless. 

Whilst there is considerable literature on the appli- 
cation of the Reynolds number to flow in closed 
conduits, both in the field of engineering and physics, 
very few investigators use the Reynolds number as a 
basis for flow in open channels. This number has 
@ special significance as a criterion. The Reynolds 
number of 2300 for straight pipes of circular cross 
section is the limit between viscous, or laminar, 
flow and turbulent flow. Turbulent conditions 
generally prevail in channel flow. When considering 
the scale of a model, however, care has to be taken 
so that for the minimum rate of flow to be investigated 
the critical Reynolds number exceeds 2300. Owing 
to the convergence of the water filament, sometimes 
a@ quasi-laminar state of flow may exist even up to 
Reynolds numbers of about 50,000. In this case, 
the test result may show the typical features of 
laminar flow, and to transfer these results to the 
full-scale plant with fully developed turbulence 
would introduce serious errors. 

The turbulent range of flow generally prevails in 
the full-scale plant, but unfortunately no simple 
relationship between the different hydraulic coeffi- 
cients and the Reynolds number is known up to the 
present. On the other hand, in the range of laminar 
flow in a straight circular pipe, it is possible to express 
R, #.e., the resistance per unit area of the internal 
surface of the pipe, as a simple function of the 
Reynolds number. This is one of the very rare cases 
in which it is possible on a purely mathematical con- 
sideration to express a hydraulic relationship in 
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terms of a dimensionless quantity, such as the Rey- 


the general discharge equation. Related to the 


upstream section, the critical Froude number is : 


. 2\" 
Frerit, = (3) 


This expression is strictly correct only for a dis- 
charge coefficient close to unity. More generally, for 
any discharge coefficient (which also includes the 
velocity of approach factor), the critical Froude 
number is given by 

’ 2 3 2 
+ (3) 


This is another case in which the relationship for 
the dimensionless quantity can be derived from first 
principles. 

On the basis of the above-mentioned investigation, 
the author introduced another relationship which 
was called the Boussinesq number.'* This number 
determines the change from turbulent to rapid flow, 
and is also closely connected with the energy dissi- 
pated across Venturi flumes. The characteristic 
feature of the Boussinesq number seems to be the 
energy content of the water stream, whilst the 
Froude number is mainly distinguished by the accele- 
rating forces of gravity. The Boussinesq number is 
most likely related to the Bernoulli theorem, which 
was extended by Coriolis and de Saint Venant to 
include a correction factor for the velocity distribu- 
tion. Whilst no definite mathematical proof is yet 
known for the Boussinesq number, it has been 
found very useful in model research, previous results 
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having been fully confirmed by test on the model of 











nolds number. By rearranging the equation by 
Poiseuille-Stokes for laminar flow through capillary 
tubes, the following equation is obtained : 


R (2) 
ee 


which was published by the late Sir T. E. Stanton 
and J. R. Pannell.® 

The Froude number cannot be neglected in cases 
where the velocity in the open water course is 
comparatively high. The critical Froude number 
characterises the state of flow in which the velocity 
of the water is equal to the velocity of wave pro- 
pagation for given conditions. The Froude number 
has been used mainly as a basis for ship model 
research. The first record which the author has 
been able to trace, with the Froude number used 
in connection with civil engineering problems, 
is an investigation by Th. Rehbock on the head loss 
of water flow through bridge piers, which was pub- 
lished in 1919.1° The use of the Froude number 
as @ basis for the investigation of the features of the 
hydraulic jump is due to K. Safranez.' Such investi- 
gations on the hydraulic jump are of particular 
interest in connection with the head losses across the 
measuring devices in open channels in the range of 
rapid flow. A reference to the application of the 
Froude number to measuring weirs was made by 
F. Eisner, who also investigated a series of weir 
models differing widely in scale. 

The author’s tests on Venturi flume meters (l.c.) 
covered a comparatively wide range of Reynolds 
and Froude numbers. It was shown that the 
critical Froude number characterises ‘free dis- 
charging ” conditions, which may be derived from 





9T. E. Stanton and J. R. Pannell, ‘“ Similarity of Motion in 
Relation to the Surface Friction of Fluids,” ‘“ Phil. Trans.,” 
Royal Society Series A, Vol. 214 (1914), pages 199 to 224. 

10 Th. Rehbock “ Zur Frage des Briickenstaues ’’ Zentralblatt 
der Bauverwaltuny, Vol. 39 (1919), pages 197 to 200. 

1“ Der Bauingenieur,” Vol. 8 (1927), pages 898 to 905. 
Modell 


12 F. Eisner, ‘‘ Ueberfallversuche in verschiedener 
grésse.”’ Z. angew. Math. u. Mech., Vol 11 (1931), pages 416 
to 422. 
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the Venturi flume for the West Middlesex sewerage 
scheme. 

In concluding the discussion on various dimension- 
less quantities which have to be considered in hydraulic 
model research on open channel flow, a short reference 
must be made to the Weber number, which takes into 
aecount the influence of the surface tension. This 
is important for weirs, particularly of the V-notch 
type, in which a free jet forms, subject to the surface 
tension of the flowing medium. fF. Eisner contri- 
buted to the applications of the Weber number by 
analysing the discharge coefficient of a rectangular 
weir on the basis of the Froude and Weber numbers. 

There are still a few factors which cannot be neg- 
lected when conducting ® model test, such as rough- 
ness and scale effect, geometrical similarity, and 
exaggeration of certain dimensions of the model, 
and therefore the procedures in connection with model 
investigations may be thought rather involved. Some 
of the factors dealt with in this section are, in certain 
ranges of flow, of minor importance, and may even 
be neglected entirely, so that the investigator’s atten- 
tion may be concentrated on the essential features of 
the test. Great care must also be taken in selecting 
the scale of the model, which may considerably assist 
the research worker in solving the complicated 
hydraulic problems connected with this type of 
research. 








Desiens have been approved of a new block of Govern- 
ment offices in Whitehall. Costing some £1,750,000, the 
first section of the offices will be opened in 1940 or i941, 
and the whole will be completed by 1946. 


13 See discussion on ‘The Hydraulic Jump in Terms of 
Dynamic Similarity,” “‘ Proceedings,’ Am. Soc. Civil Engineers, 
Vol. 61 (1935), pages 903 to 905. The original paper by B. A. 
Bakhmeteff and A. E. Matzke was published in the February, 
1935, “‘ Proceedings,” A.8.C.E. It is suggested that difference 
of opinion between Professor Bakhmeteff and the author is due 
to the fact that Professor Bakhmeteff’s investigations are 
limited to Froude numbers greater than 3, whilst the author's 
research covers a range of Froude numbers between 0-8 and 
1-5. 

4 FE. Engel, “Der heutige Stand der Wehrforschung,” 
Archiv fir Technisches Messen. V. 1252-3, Vol. 5, No. 5: 
November, 1935. 
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(Concluded from page 331, March 27th.) 


THE Errecr OF SOLDER. 


()* N Thursday, March 12th, at the morning session, 
Mr. G. W. Austin (Senior Officer, Torpedo 
Factory, Greenock) presented a paper entitled “‘ The 
Effect of Molten Solder on some Stressed Materials.” 
Breakages of steel and non-ferrous parts during 
assembly by soldering whilst subjected to stress led 
to this investigation on the effect of molten solder on 
stressed tensile test pieces of many of the metals and 
alloys used in engineering. Although the phenomenon 
was found to be very general, certain materials 
proved less susceptible than others; a selection of 
materials which will offer resistance to the simul- 
taneous action of stress and solder is thus possible. 


DISCUSSION. 


Mr. H. Sutton (Royal Aircraft Establishment) said 
spontaneous cracking of metals was sometimes expe- 
rienced in soft soldering. A case of that kind had 
occurred some time ago in castings in a strong brass 
(B.S.I. Specification No. 208, Class 2); the tensile 
strength of the castings was about 42 tons per square 
inch. There was no externally applied stress, but, of 
course, there would be some remaining stresses in the 
castings from the casting operation. In some of the 
high-strength heat-treated steels slight separation 
along the primary austenite grains appeared to occur 
during hardening operations. Steels in that condition 
might prove very dangerous. 

Dr. C. H. Desch said he believed it was character- 
istic of all failures of the type discussed in the paper 
that the penetration was intercrystalline ; that was 
confirmed by Mr. Austin, as it had been by others 
recently. In work which he himself had carried 
out some years ago on the penetration of mercury 
into various brasses he had found that a tensile 
stress was necessary; no penetration would ever 
occur on the compressive side of a specimen, but when 
it was in bending or in pure tension one could secure 
penetration. But the effect had depended in a very 
remarkable way on the composition and the heat 
treatment of the particular brass used ; quite small 
changes in the composition would determine whether 
or not intererystalline cracking would occur when 
working with mercury. 

Mr. Genders said that it was to be noticed that two 
types of failure had occurred, one after the yield 
point and the other within the elastic range. It 
seemed that our knowledge of the phenomenon would 
progress most rapidly if we confined our studies to 
examples which were the most important practically 
and which were the most dangerous in engineering 
practice, t.e., where fracture of the test piece occurred 
before’ the elastic limit was reached. 

Dr. H. W. Brownsdon said it was a big mistake to 
use “ solder ” as @ generic term and at the same time 
to relate it very definitely to the tin solder, for there 
were other solders which might equally well be used 
and which would not give rise to the type of failure 
to which the author had referred. All the author's 
troubles might have been overcome immediately by 
using a lead-silver solder from which tin was elimi- 
nated. 

Professor Thomas Turner said that apparently in 
lead-tin solder it was the tin and not the lead that 
caused the trouble. So that if we could reduce the 
tin content and make a solder which was less pene- 
trating and also cheaper, it might be an advantage. 

Professor P. A. J. Chevenard referred to his use, in 
connection with brazing turbine blades, of a solder 
containing silver and copper ; the penetration of the 
solder into the metal had occurred, a phenomenon 
recalling to some extent that of corrosion. The 
phenomenon was similar to that in austenitic steels, 
in which the carbide went to the grain boundaries, 
which were attacked by corrosive liquids. 

Mr. John Cartland, dealing with Professor Turner’s 
suggestion that solder without tin would overcome 
the difficulty discussed in the paper, suggested that it 
was the very wetting of the surfaces of the metal by 
the tin, and the alloying, which gave the solder its 
effectiveness in joining the material. 

The President recalled that in the nickel industry, 
many years ago, troubles had been experienced owing 
to the penetration of nickel sulphide into the surfaces 
of the metal after annealing in any atmosphere in 
which there was sulphur. 

Mr. Austin, replying to the discussion, said he felt 
that the work-hardened materials were more suscep- 
tible to the phenomenon discussed ; two examples 
had been given in the paper of a mild steel as rolled 
and a cold-drawn material. Also in season cracking 
tests on various alloys he had noticed that the harder 
drawn materials appeared to crack more readily ; 
the aluminium-containing brasses appeared to be 
particularly susceptible to the phenomenon, once 
they were wetted. He agreed entirely with Mr. 


Cartland that the wetting appeared to be essential 
for successful soldering ; so that if it proved eventually 
that penetration followed in proportion to the wetting 
one was faced with a dilemma. 





The following papers were presented and were | 


discussed together :—‘‘ The Hot Tinning of Copper : 
the Attack on the Basis Metal and its Effects,” by 
Mr. Edward J. Daniels; ‘Influence of Surface 
Cuprous Oxide Inclusions on the Porosity of Hot 
Tinned Coatings on Copper,” by Dr. W. D. Jones. 


THE HOT TINNING OF COPPER. 

A study was made of the nature and extent of the attack of 
copper by tin and solder during hot dipping. It is shown that 
the compound layer is invariably aie. consisting of Cu,Sn 
and Cu,gSn,;. This layer breaks up under solvent attack and is 
removed from the basis metal almost as fast as it is formed. 
Contamination of the bath and coating owing to this action 
increases rapidly with increase in temperature and causes 
important effects on the smoothness of tin coatings to an extent 
that is influenced by the degree of the contamination and the 
quality of the basis metal. 

CUPROUS OXIDE INCLUSIONS AND HOT - TINNED 

COATINGS ON COPPER. 

A study of the causes of porosity of tin coaiings on copper 
shows inclusions of cuprous oxide to be one of the most impor- 
tant. Amalgamation is suggested as a rapid means of estimating 
probable porosity. Various methods for reducing porosity are 
discussed ; these include cathodic treatment in caustic soda 
solution and treatment with h -phosphorus acid. Oxygen- 
free copper is recommended as the best material to employ {if 
non-porous coatings are to be obtained. 


DISCUSSION. 


Mr. D. J. MacNaughtan said that this year about 
75,000 tons of tin would be spread in the form of 
films of 1 or 2 ten-thousandths of an inch thickness, 
chiefly on steel, but also on copper. That meant that 
it was very important industrially to consider any 
defects that appeared in coatings on materials which 
depended upon the tin coating for finding their 
outlets. In the case of steel there were at least thirty 
defects, having, in Anglo-Saxon countries, a hundred 
different names, some of them very bad ones! In 
respect of copper the defects were not yet counted, 
but investigation was concentrated upon those of 
basic importance in connection with existing applica- 
tions. A large outlet for copper sheets would vanish 
if we could not reasonably satisfactorily tin them. 
For instance, the tendency for defects to appear was 
resulting in imereasing competition with and the 
partial elimination of copper for vessels used in the 
dairy industry. A tin coating on copper or steel 
might be entirely pore-free at first, but as the result 
of abrasion or the inevitable washing of the vessels 
used in the food industries there might be chemical 
attack and the ultimate removal of the coating. ‘The 
problem of improving resistance to abrasion was 
difficult, and might possibly involve departure from 
100 per cent. pure tin coating. The papers by Mr. 
Daniels and Dr. Jones were of particular interest in 
reference to the problems arising from the unstable 
condition of the tin on the surface of copper when 
removed from the tin bath ; there was a tendency for 
the coating to remain un-uniform or to become un- 
uniform by the time it had solidified. The practical 
method used was to quench, to ensue that the tin 
was suddenly fixed as the sheet left the bath, so that 
irregularities had not time to develop. 

Mr. H. J. Miller said he would have liked evidence 
concerning: the tinning of sheets produced from flat 
cast cakes and vertically cast cakes of tough pitch 
copper, and also of vertically cast cakes of phosphorus 
deoxidised copper, which was more readily available 
than oxygen-free copper. There was not sufficient 
evidence presented to link up the small amount of 
cuprous oxide in commercial copper with the tinning 
defects. But another factor in all those cases was 
the formation of cuprous oxide on the surface which 
could arise from heat treatment or annealing opera- 
tions, and in his experience the cuprous oxide formed 
in that way was more adherent with tough pitch 
and oxygen-free copper than in phosphorus deoxi- 
dised and other deoxidised -coppers. 

Mr. Hignett said one of the important lessons to 
be learned from the papers was that it was essential 
to control the temperature of the bath much more 
closely than had been previously appreciated as 
being necessary. Secondly, inasmuch as the sinking 
of the copper-tig compound to the bottom of the 
bath was relied Foon to preserve the optimum com- 
position, the bath must be heated from the top. 
Thirdly, excessive agitation of the contents of the 
bath must be avoided. The figures given by Mr. 
Daniels in respect of the attack on copper by tin did 
not give a sufficiently detailed account of the experi- 
mental conditions to enable one to use. them very 
happily. 

Dr. R. Kerr, ,referring to the suggested use in 
practice of Dr. Jones’ electrolytic reduction method 
and the statement that the caustic soda should be 
washed off before tinning, said it would not be so 
easy to do that in industrial practice. It was rather 
difficult to wash off caustic soda, and he asked if it 
were permissible to use tri-sodium-phosphate, which 
washed off more easily. 

Dr. T. P. Hoar said that the electrolytic method 
had been applied to many metals from the point of 





view of removing oxide films as well as for removing 


| grease. 
be overcome by using some other electrolyte for the 


The difficulty of removing caustic soda might 


| cathodic treatment. ’ 

| Mr. Bucknall, referring to a remark that the scale 
|of the pores in the tin coating seemed to be quite 
different from the scale of oxide inclusions, said that 
|that might possibly have arisen from a partial 
| reduction of the copper oxide inclusions by the action 
of the tin bath itself ; he asked for further information 
as to the possible extent of such reduction. 

Mr. W. E. Hoare said that in general Mr. Daniels 
had obtained three types of coatings—those con- 
taining the minimum amount of copper and suscep- 
tible to irregularity ; those containing an optimum 
amount of copper and not susceptible to irregularity : 
and those containing the hyper-eutectic copper con- 
tent and susceptible to roughness. The occurrence or 
non-occurrence of irregularity had been explained by 
the presence or absence of copper-tin compounds, or 
the varying amounts of compound. It was possible, 
however, by a simple procedure, to obtain perfectly 
smooth tin coatings on steel in cases where the com- 
pound content of the tin was negligible and the 
anchorage was far from perfect. So that it seemed 
that the explanation advanced was not universally 
applicable, although it accounted well for the effects 
obtained with copper under the conditions studied. 
He thought that further work would indicate that 
there was some rather more important factor operating 
in the production of regular or irregular coatings of 
tin or steel and copper. 

Mr. Daniels, replying to Mr. Miller, said that 
horizontally cast copper had caused a great deal of 
trouble in the course of the researches ; some speci- 
mens of sheets had been so fouled with inclusions on 
one side that that side could not be tinned at all, 
whereas the other side had tinned nicely. 

He agreed with Mr. Hoare that there seemed to be 
a number of factors influencing the perfection of tin 
coatings on both copper and steel; unfortunately. 
there were too many to be tackled in one short paper. 
and a tremendous amount of.wo-k remained to be 
done. 

Dr. Jones said he had not intended to convey that 
caustic soda should be used exclusively as an elec- 
trolyte in the pre-treatment of copper; quite a 
number of other materials could be used, and no 
doubt some of them were better. 


The last paper was one entitled * An Electrolytic 
Test for Zine Coatings on Wire,” by Mr. 8. C. Britton 
(L.M.S. Railway). 


ZINC COATINGS ON WIRE. 


A test for zine coatings on wires | has been designed to overcome 
the objections to tests based on Two tests 
are proposed : a stripping test designed ns estimate the weight of 
coating which must be removed by uniform attack before the 
iron base is exposed, and a wrapping treatment followed by a 
stripping test designed to gauge the liability of a coating to 
crack. The stripping test is carried out by electrolysis in a 
specially designed cell, a fixed current density being employ ed 
so that each unit of testing time corresponds to a known weight 
of coating ; at the end of the test a short dip in copper sulphate 
solution serves to show whether the iron base has been exposed. 
The test is primarily intended to ascertain whether a coating 
meets a specification, but can be used to determine the actual 
thickness of coatings. Potenti ements made during 
strippings provide information as to the structure of coatings. 
Thus it has been shown that close-wiped coatings and galvan- 
nealed coatings consist almost entirely of zinc-iron alloy. Field 
tests are demonstrating that the test described gives satisfactory 
results for conditions of atmospheric exposure while the Preece 
test has marked shortcomings. 








DISCUSSION. 


Dr. O. F. Hudson said it was generally admitted 
that the copper sulphate dip test was by no means an 
ideal one, because in that test zinc was removed at a 
faster rate than zinc-iron alloy. The electrolytic 
test described in the paper removed the coating at a 
uniform rate, irrespective of the method of application 
of the coating. Consequently it gave a true measure 
of the thickness of the coating. It could, however, 
only be applied to simple uniform samples, such as 
wire and strip, and could not, in its present form, be 
used conveniently for complicated shapes. Moreover. 
it was not as easy to carry out as the copper sulphate 
dip test, nor was it so rapid. 

Mr. Richards (Post Office Research Station, Dollis 
Hill), in some remarks read for him by Mr. Barralet, 
said he disagreed with the author in the implied 
suggestion that the effective thickness of the zinc was 
the minimum thickness. In the majority of cases of 
atmospheric exposure he did not believe that to be 
true. If a galvanised article with a number of widely 
separated bare spots was exposed to the outdoor 
atmosphere in an urban district, the spots would not 
rust at once and, when they did rust, the destruction 
of the ir@n would not be at anything approaching the 
rate of rusting of ordinary bare iron—so long as the 
rusting areas remained small—and the length of time 
they remained small depended, not on the original 
thickness of zinc at the rusty spot, but on the thick- 
ness of the zinc immediately surrounding the rust spot. 

Mr. Kenworthy said he would like to dispel any 
doubt there might exist concerning the applicability 
of the electrolytic test to coatings containing other 
metal additions. He had tested coatings containing 
aluminium up to 3 per cent., of the zinc content, and 
tin up to 2 per cent., these additions being both 
separate and combined, but he had never met with 





any abnormal results. It seemed reasonable to 
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assume, therefore, that the accuracy of the test would 
not be impaired by the presence of such additions and 
there was no reason on theoretical grounds to think 
otherwise. 

The author said he had thought the copper sulphate 
dip test was an easy one until he came to use it. 
Nevertheless, in the hands of someone who realised 
what he was trying to do it still might have an appli- 
cation as a routine production test when great speed 
of testing was required. With regard to Mr. Richards’ 
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(Concluded from page 3338, 


N what follows we conclude our description of 
some of the machine tools of outstanding design 
and interest which were exhibited in Hall 9 at the 
recent Leipzig Technical Fair. 
PITTLER. 

One of the most attractive lathes shown on the 
stand of the Pittler Werkzeugmaschinenfabrik A.G., 
ot Leipzig-Wahren, was the new RG III 105 turret 
lathe, two views of which we reproduce in Figs. 16 
and 17 herewith. This model is of a larger and 
stronger type than machines hitherto built on the 














FiG. 16—-VERTICAL TURRET—PITTLER 


Pittler turret principle, and the bed has been widened 
to take a tool circle diameter on the capstan head of 
350 mm., while the spindle will pass a bar of 103 mm. 
diameter. The electric driving motor has a designed 
output of 8-5 h.p. at 1000 r.p.m., and 11-8 h.p. at 
1500 r.p.m., and is accommodated within the 
bed of the lathe, along with the switchgear and the 
pump for the cooling fluid and the necessary 
piping connected with it. 

The spindle drive is arranged in box form and the 
sixteen working speeds from 15 to 190 r.p.m. are 











remarks, he said he gathered that the bare spots on 
galvanised wire which had been mentioned were 
spots which were initially bare. 


The President announced that the May Lecture on 
May 6th would be given by Mr. C. C. Paterson, 
Director of the General Electric Company’s research 
laboratories, and was entitled ‘‘ The Escape of Elec- 
tricity from Metals: its Practical Consequences.” 


Fair. 
IV. 
March 27th.) 


controlled by a push button and two levers. A third 
lever reverses the direction of rotation of the drilling 
spindle, and gives four speeds in either direction from 
235 to 480 r.p.m. An automatic brake is provided 
to slow down the spindle when changing from one 





have twelve feeds, the longitudinal feeds varying from 
0-075 mm, to 0-928 mm. per revolution and the 
traverse from 0-047 mm. to 0-581 mm. per :evolu- 
tion. Both feeds have automatic stops and in case 
of overloads they cut out. The turret head is carried 
in @ strong carriage, and it is furnished with sockets 
for sixteen tools, which are arranged on a 350 mm. 
diameter circle. The diameter of the tool sockets 
has been increased, and they have been so planned 
that a wider range of tools can be employed. Fig. 16 
shows a close view of the turret head. The machine 
we have described has a centre height above the bed 
of 280 mm. and bed length of 2675 mm. with a maxi- 
mum distance between the face plate and turret head 
of 1000 mm, 
MULLER AND Monvaa. 

One of the largest milling machines in the Exhibi- 
tion was that on view on the stand of Miiller and 
Montag, G.m.b.H., of Leipzig, which we illustrate 
in Fig. 20 herewith. It is somewhat unusual in 
design, in that built in the frame there is a complete 
Ward-Leonard generator set giving a speed range 
to the working spindle of 15 up to 1500 r.p.m. This 
wide range of close speed regulation, combined with 
push-button control and ammeter for the reading of 
the load and a tachometer for reading the spindle 

















FiG. 18—-THREAD GRINDING MACHINE-LINDNER 


operation to another. . A feature of the machine is 
the strong design of bed, the slides of which are pro- 
tected from damage by cuttings and fluid by pro- 
tecting covers carried on the capstan carriage. The 
cross slide and the longitudinal turret motions each 
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FiG. 17—LARGE TURRET LATHE—PITTLER 











speed, makes the machine capable of a very wide 
range of work. The table has a length of 1960 mm. 
and a width of 560 mm., and has automatic longi- 
tudinal traverse and vertical motions. The depth 
from the centre of the spindle to the face of the 
column is 720 mm. and the maximum height between 

















FiG. 19—GENERAL PURPOSE SEAM WELDER—KNOPP 


the surface of the table and the lower end of the 
spindle is 800 mm. The main spindle is driven from the 
motor spindle by means of a V belt of rubber, giving 
a speed reduction of a little over 1:2, and for the 
lower speeds a back gear is employed. The motor 
driving the work spindle is vertical and the motor 
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generator set is horizontally arranged. 


cooling fluid, 
are motor driven and the motor is housed at 


All switeh- 
gear and controls are nea ly housed within the column 
of the machine. There is a forced lubrication system 
with a hand priming pump, and also 2 pump for the 
The various feed motions for the table 
the 


examples of this kind on view in Hall 9, although in 
other halls similar machines by the A.E.G. Company 
and Siemens-Schuckert were exhibited. From the 


four examples shown on Paul Knopp’s stand we have 
chosen for illustration a typical all-purpose welder 
and one for mass production work. The machine 


claimed that the reverse motion breaks any oxidised 


surface of the plates to be welded, and so avoids the 
current strength from being seriously varied by the 
possible differences in joint resistance. Following 
the reverse motion there is a short period during which 
the current is switched off, allowing the joint to cool. 
































FiG. 20—VERTICAL MILLING MACHINE-MULLER AND MONTAG 


back of the column. By means of a suitable arrange- 
ment of gears twelve feed changes from 10 mm. to 
500 mm. per minute are provided. When necessary 
a round table with a diameter of 600 mm. or 800 mm. 
can be’provided instead of the rectangular table shown 
in Fig, 20. The control levers and hand wheels are 
all conveniently arranged, and we found the machine, 














FiG. 22—AUTOMATIC BUTT WELDER—KNOPP 


[t is 


with its push-button controls, easy to operate. 
driven by a 12 h.p. motor. 


Paut KNoppP. 


In a recent lecture given to the Engineers’ German 
Circle, Dr. W. Fahrenbach spoke of the recent. develop- 
ment in electric welding machines made by the Berlin 
firm of Paul Knopp. These machines were the only 








illustrated in Fig. 19 is a seam welder, with the 
axes of the electrode rollers placed on the ends 
of arms, so that longitudinal welds can be con- 
veniently carried out, but for circumferential welds the 
upper roller is turned through 90 deg. and the lower 
roller arm replaced by another with the roller axis 
parallel to the front of the machine. As may be seen 


FiG. 21—JIG BORING MACHINE—LINDNER 


The cycle we have outlined is repeated and the seam 
takes the form of a series of overlapping welds. The 
upper arm is pivoted and is worked by a treadle with 
suitable stop arrangements for varying the pressure 
and also the current strength. The electrode holders 
are water cooled. 

Another machine which we do not illustrate was a 





in the illustration, the upper roller is driven and a 


single-purpose welder for producing the longitudinal 














FiG. 23—LATHE FOR DIAMOND AND WIDIA TOOLS—BOLEY 


cone pulley on the right gives the necessary speed 
changes for different types of work. The roller is 
worked by a cam motion which imparts a forward 
motion to the roller wheel, followed by a reverse 
motion of shorter duration. The welding current is 
maintained during the reverse movement and it is 





seams of barrels and drums. In this machine ther 
a long horizontal head along which the 
travels, and below it is a long cylindrical arm fo: 
supporting the work. The other machine we illus 
trate Fig. 22 mass production butt 
welder, which is fully automatic in its action and 


Is roller 


see is @ 





362 


THE ENGINEER 





APRIL 3, 1936 








makes provision for a second piece of work to be 
placed in position while the first is being welded. 
The complete cycle of operations includes the clamp- 
ing of the jaws, the switching on of the current, the 
increase of pressure during the weld, and the final 
opening of the jaws, all these motions, we noted, being 
capable of adjustment so that the machine can be 
readily set up for various kinds of work. 


HERBERT LINDNER. 


One of the largest machines shown on the stand of 
Herbert Lindner, G.m.b.H., of Berlin-Wittenau, was 
the No. 15 jig boring machine illustrated in Fig. 21. 
It has table dimensions of 1000 mm. by 600 mm., 
and is furnished with means of adjusting the table 
movements with a micro-optical measuring arrange- 
ment. The spindle speed is capable of an infinite 
range of speeds from 50 to 1900 r.p.m., and feeds of 
0-03 mm. to 0-18 mm. per revolution for fine boring. 
The minimum distance from the top of the table to 
the boring spindle is 150 mm., with a maximum 
distance of 650 mm., and the boring spindle has an 
automatic movement of 250 mm. The designed 
boring capacity from the solid is 40 mm., and 
the maximum boring diameter is 200 mm. The 
guaranteed accuracy for all adjustments is 0-008 mm. 
and the maximum error between twe holes 0-01 mm. 
The machine is driven by a 3 h.p. D.C. motor. 
Another machine shown on this stand was the thread 
grinder illustrated in Fig. 18, which has been 
specially designed for grinding threads on valve 
stems and studs, also worms, &c. The box form of 





the machine may be noted. The work spindle 
drive is accommodated in the frame of the machine, 
while there is a separate motor for the grinding 
spindle, which is isolated from the bed of the machine 
and does not therefore transmit vibrations to it. 
The grinding spindle runs in Mackensen patented 
bearings, and the drive is transmitted from the motor 
pulley to the grinding spindle by rubber belting. The 
design of the grinding spindle and its bearings is such 
that the bearing play is only 3y when cold and is 
axially free from play. The work spindle runs on 
special bearings and has a very small radial play, and 
is axially free from play. The speed regulation is 
1:40 without steps, and the normal work speed is 
0-5 to 20 r.p.m. The machine was demonstrated 
performing various types of grinding work. 
G. Bory. 

Considerable interest was shown in the fine turning 
lathe—-F ig. 23—designed for using diamond and Widia 
tools, which was shown on the stand of G. Boley, of 
Esslingen. The bed has prismatic guides for the 
head and tailstock, with a circular sealing for the 
main slide. The driving motor is mounted between 
the legs of the machine. For special work the head- 
stock is arranged for water cooling. The tailstock 
has a small motor to drive the centre spindle, so 
preventing seizing of the centre at high speeds. The 
length between centres is 480 mm., with a centre 
height of 120 mm. and an automatic turning length 
of 250 mm. With a three-phase pole changer three- 
speed motor, a very wide range of speeds from 
950 to 3000 r.p.m. is provided. 








The Empire 


Flying Boats. 


— ei 


J ITH the final settlement of a new long-term agree- 
ment under which Imperial Airways, Ltd., is to 
continue as the Government’s chosen instrument for the 
development of the existing Empire air lines the way was 
cleared for the company to put in hand an extensive build- 
ing programme involving the construction of twelve land- 
planes and twenty-nine flying boats. The landplanes 





2960 HORSE - POWER 


include some four-engined monoplanes by Sir W. G. 
Armstrong Whitworth Aircraft, Ltd., which will be capable 
of carrying twenty-seven passengers during the day and 
of providing sleeping accommodation for twenty passengers 
at night. The flying boats include the Mayo composite 
aircraft for the direct crossing of the Atlantic—illustrated 








** EMPIRE *’ 


engravings show the first of them is now approaching 
completion. The general view which we reproduce was 
photographed from a model. 

he Empire fiying boats are all-metal high wing 
unbraced monoplanes with wing-tip floats. Fully laden 
each will weigh nearly 18 tons and will have a normal 
** pay load ” including the crew of between 3} and 4 tons. 


The Logger ¥ 





FLYING BOAT 


The power equipment will consist of four Bristol 
** Pegasus ” air-cooled engines of 740 rated horse-power 
apiece. The engines will be supercharged and will drive 
variable pitch air screws. At top speed the aircraft will 
travel at about 200 m.p.h. 


‘In the fore part of the hull there are two decks. On 
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THe Encineer 


GENERAL ARRANGEMENT 


in our issue of January 3rd this year—a flying boat for a 
projected service between Bermuda and New York and a 
number of fiying boats for use on the Empire routes. 
These Empire flying boats are being built by Short 
Brothers, Ltd., of Rochester, and as the accompanying 


NIGHT ARRANCEMENT at gal 


OF CABIN ACCOMODATION 


the upper deck there is the control room for the captain 
and first officer and, behind that room, a radio station and 
a hold capable of stowing 3 tons of mails. On the upper 
deck there are also a navigating compartment and a 
ship’s office. In the forepeak of the lower deck is the 





mooring compartment aft of which is a smoking room. 
Next comes a section devoted to the kitchen and lavatory 
accommodation separated by a central corridor. Then 
follows a midship cabin from which steps lead into a 
promenade cabin and still farther aft into an after cabin. 
Beyond the after cabin is a freight and baggage hold. 
For flights during the daytime seating accommodation is 
provided for twenty-four passengers, but on long- 
distance journeys involving night travel sleeping accom- 
modation will be provided for sixteen passengers. The 
comfort of the passengers has been ensured by devoting 
special attention to the design of the chairs, the insulation 
of the cabins against sound, and the heating and venti- 











INTERIOR OF HULL DURING CONSTRUCTION 


lating arrangements. At cruising speed the normal range 
of the flying boats will be about 800 miles. The navi- 
gational equipment includes an ‘automatic pilot,’ ‘blind 
flying ” equipment and a radio installation of which we 
give a detailed account. 


Rapio INSTALLATION. 


The wireless equipments are being constructed in the 
aircraft establishment of the Marconi Company, near the 
Croydon Airport. Contrary to the usual practice, the 
direction finder will be combined with the receiver to 
economise space and weight. To ensure long, medium, 
and short-distance communication the transmission wave- 
lengths are to be 16-75 m. and 600 m. to 1100 m. For 
reception the ranges chosen are 16-75 m. and 600-2000 m. 
Special care has been taken in the design of these wireless 











SLEEPING BERTHS 


installations to reduce wind resistance. There are to be 
three aerials, including a trailing aerial for communication 
when the machine is in flight. This aerial can be pro- 
jected through the hull and be withdrawn when it is not 
required, an automatic trap door sealing up the aperture 
as soon as the aerial has been pulled in. 

The second aerial will be of the “‘ fore-and-aft ’’ type 
and will extend from the king post above the wireless 
compartment to the tail. This will be used when the 
trailing aerial has been wound in preparatory to landing 
or when the flying boat is on the water. The third aerial 
is a direction finding loop, which will enable the operator 
to obtain bearings whenever the captain requires them. 
When the machines aré flying over country obscured by 
fog it will be possible for the wireless operators to send out 
messages asking for their position, but in the event of 
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several operators calling for bearings at the same time 
there may be some delay. Under these and other con- 
ditions a direction finding receiver on aircraft is a valuable 
aid to the navigator, as it enables him to ascertain his 
position relatively to any ground station that may be trans- 
mitting independently of the direction finding stations. 
A direction finder is also of great assistance when flying 
over barren or undeveloped regions. 

The direction finder will be operated in conjunction 
with the loop aerial. The direction of the signals received 
from any transmitting station will be determined by the 
position of the loop, when the signal is at the lowest point 
of intensity. The bearing of the station will then be along 
a line at right angles to the plane of the loop, and with the 
aid of observations on two or more stations the navigator 
is able to plot his actual position with exactitude. A trap 
door will enable the loop aerial to be raised into the 





of production in the most economical generating stations, 
is estimated to represent a saving of some £920,000 in 
operating costs for the year 1935. 

Since the full effect of the economies made possible by 
the grid can only be achieved as the load on the public 
electricity supply system grows, the 1926 Act requires 
the Board’s trading operations to be based on a long-term, 
and not an annual budget. In the earlier years the 


capital and to suspend the relative sinking funds, but it 
is required so to fix its tariffs as to cover revenue expendi- 
ture, including interest and sinking fund charges, with 
such margin as the Electricity Commissioners may allow, 
over periods of years to be approved by the Commis- 
sioners. Ten-year periods have been approved for this 
purpose. These provisions were prescribed by Parliament 
so that the benefits of cheap supplies of electricity arising 





operating position when required. When it is not in use 








HULL UNDER CONSTRUCTION AT MESSRS. SHORT'S. WORKS 


it will be housed in the hull and wind resistance will con- 
sequently be reduced. 

Wind resistance will also be diminished by the elimina- 
tion of the usual external wind-driven generator. An 
internal power supply system, designed by the Marconi 
Company, along the lines suggested by Mr. H. L. Hall, 
chief engineer to Imperial Airways, is to take its place. 
Power will be generated by dynamos coupled to two of the 
four main engines,and a 24-volt battery and motor 
generator set will supply the wireless installation. A 
petrol engine coupled to the motor generator set will 
enable the machine to be driven mechanically to charge 
the battery when the main engines are out of action. 

The Marconi wireless establishment has been placed near 
the Croydon Aerodrome to enable it to work in close 
contact with the service and development air testing 
station and the wireless operators’ school, in which 
Imperial Airways’ operators are trained. 








The Central Electricity Board’s 
Report. 


THE eighth annual report of the Central Electricity 
Board, which has been presented to the Minister of 
Transport, records that a credit balance of £1,021,221 2s. 
has been achieved in respect of general trading operations 
during 1935. It is estimated that up to the end of the 
year the saving in capital investment in generating plant 
as a direct result of the construction of the grid has been 
at least £11,400,000, while the increased efficiency in fuel 
consumption, primarily due to the greater concentration 











from the operation of the grid system should be made 





available from the beginning, the revenue deficits incurred 
during the earlier years being made good by surpluses 
derived from the larger volume of business in the later 
years of the tariff period. 

It is pointed out that interest on money which the 
Board has borrowed for general purposes has been paid 
out of capital and not charged in the revenue account, and 
that the trading balance of £1,021,221 2s., which has been 
added to the amount of £90,421 17s. 6d. brought forward 
from the year 1934 and carried forward as a balance on 
the appropriation of revenue account, will be available, 
together with current income, to meet the interest and 
redemption fund charges, increasing year by year for some 
years, which fall to paid out of revenue. Interest on 
money borrowed for standardisation of frequency has 
been recovered from the Electricity Commissioners. 

The maximum amount which the Board is empowered 
to borrow with the consent of the Electricity Commissioners 
remains unaltered at £60,000,000. The Board did not 
borrow any further money during the year, and the 
amount of the stocks issued at the end of the year remained 
at £50,000,000. The Board has not applied to the Treasury 
for a guarantee under Sec. 29 of the 1926 Act, in respect of 
any of the stocks issued. 

The output of electricity from the public supply system 
continued to be in excess of the estimates adopted by the 
Board in framing its budget, and exceeded the estimates 
of the Electricity Commissioners in the supplementary 
particulars prepared by them in connection with the 
regional schemes under which the grid has been con- 
structed. The Board’s estimates were made during a 
period of trade depression and were for that reason of a 
more conservative nature than the Commissioners’ figures, 
which were compiled during a period of trade activity, 


Board is empowered to pay interest on its stocks out of 


The electricity generated in public supply stations in 
Great Britain during 1935 was 17,565 million units, being 
2100 million units in excess of the output in 1934, when 
an increase of 1900 millions over the preceding year was 
recorded. The expansion in this country since 1929 has 
been 70 per cent., as compared with an expansion in world 
output of 20 per cent. over the same period. 

General trading by the Board was in force during 1935 
throughout the country except in North-East England, 
where the standardisation of frequency had not advanced 
sufficiently to permit of the introduction of the grid tariff ; 
in South Scotland, where the Galloway hydro-electric 
works had not been completed ; and in North Scotland, 
for which no grid scheme is in contemplation. 

The report describes the conditions governing trading 
under the 1926 Act, and endeavours are made to prove 
that in no circumstances can the owner of a selected 
station be involved in pecuniary loss by the operation of 
his station under the direction of the Board for the supply 
of electricity to the grid. It is explained that the elec- 
tricity produced by all the selected stations operating 
under the directions of the Board is purchased by the Board ; 
the price payable being, unless otherwise agreed, the cost 
of production ascertained in accordance with the rules 
set out in the Second Schedule to the Act. While supplies 
given directly by the Board are normally chargeable at the 
grid tariff, the owner of a selected station has the option 
of repurchasing so much of the electricity produced at 
his station as he may require at the cost of production 
(adjusted according to the load factor and power factor 
of the supply), with the addition of a proper proportion 
of the Board’s expenses in providing, maintaining, and 
operating the grid. 

The owner of a selected station, having sold the whole 
of its output to the Board, must purchase his supplies 
from the grid, and any owner who in any year does not 
benefit by these transactions is safeguarded by the Act 
against loss. The owner receives from the Board the 
whole of the cost of production and is given a guarantee 
(See. 13) that he shall not pay to the Board for the elec- 
tricity repurchased more than the cost which he would 
have incurred in generating a similar supply under con- 
ditions of independent operation, which include the pro- 
vision and maintenance of adequate spare plant. 

Undertakers owning generating stations which are not 
selected stations, it is explained, are also protected against 
having to pay more for their supplies of electricity, Sec. 14 
of the 1926 Act providing that no such undertaker can 
be compelled to close down his station and buy his supplies 
from the grid unless the cost of the grid supply can be 
shown to be less than the cost of production at the station, 
excluding the capital charges which he will still have to 
meet. The report outlines the circumstances under which 
it is to the mutual advantage of the owner of a non- 
selected station and the grid system if arrangements are 
made for the Board to supply the owner of the station 
with the whole of his requirements and for the station to be 
operated under the directions of the Board for peak load 
and standby purposes during the remainder of its economic 
life. Prior to the passing of the 1935 Act, arrangements 
of this nature had been made in respect of twenty-five 
non-selected stations, and since the passing of the Act, 
four new arrangements have been made with the consent 
of the Commissioners. 

During the year there were 148 generating stations 
operating under the directions of the Board in the areas 
in which general trading was in force. These statidns 
produced 95 per cent. of the total quantity of electricity 
generated by public supply authorities in those areas. 
Fifteen of them ran continuously throughout the year, 
and supplied over 50 per cent. of the total units generated 
for the Board. 

Dealing with the question of savings to selected station 
owners, the report states that experience so far gained has 
shown that the price provisions of the 1926 Act which, 
unless otherwise agreed, have‘to be applied to the trans- 
actions between the Board and the owners of selected 
stations, result in a distribution of the savings due to inter- 
connection in a manner disproportionate to the services 
rendered to the scheme by the respective selected-station 
owners. In North-West England and North Wales, a 
method was evolved for pooling and distributing more 
equitably the savings over a period, without jeopardising 
the finances of the grid, and, by the end of 1935, the form 
of pooling agreement between the Board and the individual 
selected-station owners in that area had been settled and 





when there was no indication of a severe slump. 


the agreements were in course of execution. Consicera- 
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tion of the possibility of applying this or some analogous 
method to other areas is being continued by the National 
Consultative Technical Committee. 

By the end of 1935 the grid system comprised approxi- 
mately 4075 miles of transmission lines, about 2880 of 
which operate at 132,000 volts and the remainder at 
66,000 and lower voltages. There were 280 switching 
and transforming stations, with an aggregate trans- 
forming capacity of 8,862,700 kVA and 132 selected stations 
having a total of 6,749,230 kW of generating plant 
installed. 

During the year various extensions and reinforcements 
of the grid were carried out to meet the increased demand 
for electricity. The construction of the Colchester— 
Clacton-on-Sea—Frinton—Harwich—Colchester secondary 
ring was completed and the entire ring brought into com- 
mission. The new secondary line from Three Bridges to 
East Grinstead was also finished and brought into service. 

Transforming and switching stations were brought into 
operation at East Grinstead, Lewes, Glossop, Oxford, 
Newton Abbot, Exeter, Workington, and Glenlee. In 
addition, a number of tappings were provided on the 
33,000-volt, Berwickshire ring to assist rural development 
in South Scotland. Additional equipment in the trans- 
forming and switching stations at Eastbourne and Hastings 
was brought into service early in the year to enable supplies 
to be given to the Southern Railway Company in connec- 
tion with the extension of their railway electrification 
scheme to these places. Arrangements are being made for 
supplies to be made available to the company at Byfleet 
and Wymering for their London—Portsmouth electrifica- 
tion. Steps have been taken to establish a 132,000-volt 
transforming station at Bourne on the Peterborough- 
Lincoln 132,000-volt line to feed the 33,000-volt secondary 
system in South Lincolnshire at a more central point. 
Arrangements have also been made to establish a 132,000- 
volt transforming station at Leatherhead connected to 
the Wimbledon—Woking 132,000-volt line. Construction 
of both these new transforming stations was commenced. 
The total capacity of the transformers on the grid system 
was increased during the year by 453,100 kVA. 

Preliminary work, surveys, and the acquisition of way- 
leaves were begun on a new 132,000-volt line from Iron- 
bridge to Stoke-on-Trent, a new 33,000-volt line from 
Colehester to Coggeshall, and additional lines—to reinforce 
the existing lines—between Stourport and Worcester 
(132,000-volt). Carlisle and Egremont (33,000-volt), 
Bourne, Surfleet, and Boston (33,000-volt), and Worthing 
and Littlehampton (33,000-volt). Arrangements were also 
made to connect Ramsgate and Berwick-on-Tweed to the 
grid. 

The increase in consumption of electricity was met by 
new generating plant of a capacity of 277,000 kW, which 
was brought into commission during 1935, supplemented 
by a further call on spare plant available in the selected 
stations. 

In order to meet the increased demand which is expected 
by the winter of 1937-38 the Board, with the approval of 
the Electricity Commissioners, has issued directions to 
authorised undertakers for further extensions of selected 
stations, aggregating approximately 670,000 kW of 
generating plan and additional boilers of a total evaporat- 
ing capacity of about 8,000,000 Ib. per hour, of a total 
estimated capital cost of about £8,000.000. 








Axle-Box Boring, Facing and 
Radiusing Machine. 


A MACHINE of entirely new design has just been built 
by George Richards, Ltd.. of Broadheath, near 
Manchester, to the order of the L.M. and S. Railway 
Company, and performs the boring, facing, relieving, and 
radiusing operations on axle-boxes. The various illus- 
trations on this page and page 366 are reproduced by 
courtesy of the Chief Mechanical Engineer of the L.M. and 
S. Railway Company. The machine incorporates a facing 
head with a slide having automatic reversible feeds on 








hand wheel at the front of the machine or power feed 
mechanism. 

On the bed of the machine is mounted an incline saddle 
which has three rates of automatic longitudinal feed, and 
also rapid power traverse in the same direction. On 
top of this saddle is placed an auxiliary incline saddle 
having longitudinal hand adjustment to accommodate 
different sizes of axle-boxes, the total vertical adjustment 
being 3in. A vernier rule reading to 0-00Olin. is fitted 
to the incline plane for convenience in setting the vertical 
height of the axle-boxes. 

A “T” slotted table, 2ft. 9in. by 3ft. 6in., having hand 
cross movement of 6in., is mounted on top of the auxiliary 
saddle. A vernier scale reading to 0-O00lin. is also pro- 
vided to this movement, and a stop is provided for locating 
the table in the exact central position. The ‘“‘T” slots 
in the table are arranged in a direction parallel to the 
axis of the spindle, and this enables the fixture to be 
placed in the most convenient position for the machining 
of the axle-box. The fixture is arranged to swivel on 
its base, a lifting arrangement being provided to facilitate 
this movement and a locating plunger is provided for 
setting after revolving through 180 deg. to complete 
the radiusing operation. The axle-box is«held in self- 














TOOLING ARRANGEMENT 


centring jaws actuated by right and left-hand screw, 
the latter bringing the axle-box truly central with the 
spindle of the machine. Locating pins between the horn 
flanges ensure the box being central on the base-plate 
in the longitudinal direction. 

The eycle of operations on an axle-box is as follows :— 

(1) Rough boring at high speed with single tool in 
snout bar; (2) finish boring at 300 r.p.m. with second 
tool in snout bar after rough boring; adjustment is 
then made to the saddle on the incline plane to position 
axle-box for cutting side relief and the clearance in the 
keep. (3) Cutting side relief and clearance in the kee 
with excentric tool; the axle-box is then brought Saak 
to its original centre by adjustment on the incline plane 
for the facing and radiusing operations. (4) Rough 
facing side of box. (5) Finish facing side of box. (6) 
Radiusing operation; the fixture is then swivelled 
180 deg. (7) Radiusing operation at opposite end of box. 

The above operations were performed on a driving 
axle-box 8}in. diameter bore by 8jin. long, and the total 
floor-to-fioor time was under twenty-five minutes. 

The complete tooling arrangement is clearly seen in 
the illustrations. It will be observed that both the rough 
and finish boring tools are shown, but, as previously 
mentioned, the finishing tool is only placed in position 
after the roughing operation is completed. The tool 
for cutting the side relief and the clearance in the keep 
is mounted at the end of the snout. In one picture this tool 
is shown in the “ out of service ”’ position, and in another 
in the “in service’’ position. When in the “out of 
service ”’ position the cutting point is within the radius 

















AXLE-BOox BORING, 


which is mounted a toolholder carrying the facing and 
radiusing tool, together with a powerful snout bar for 
the boring and relieving operations. The base of this 
snout is of bridge formation to span the facing slide 
and mounted directly on the facing head by vee slides. 
By means of a spring plunger arranged to enter a hole 
in the facing slide, the radial adjustment to the latter 
can also be given to the snout when required, either by 


FACING AND RADIUSING MACHINE 


of the snout, and when moved excentrically in the right- 
hand direction to back up on the stud A, the tool is set 
at the correct radius for the relieving operations. The 
stud A also takes the pressure of the cut, and the tool is 
locked in either position by a central screw shown at B. 
The combined tool for facing and radiusing is clearly 
seen in the toolholder mounted on the surfacing slide. 

The snout bar shown on the machine is 7in. diameter, 





but bars of smaller diameter:can be supplied and arranged 
to be interchangeable therewith. The machine will 
face up to 24in. diameter, and eight speeds are provided 
to the facing head as follows :—300, 207, 126, 86, 56, 39, 
23-6, and 16-2 r.p.m. The height from the floor to the 
centre line of the spindle is 4ft. 2}in., and the working 
distance from the top of the table to the centre of spindle 
is 224in. The machine, it will be observed, is of compact 
and robust design. Covers are provided to protect the 
guideways of the bed from damage by cuttings or other 
extraneous matter, and a large cover plate is also pro- 
vided to throw the cuttings clear of the machine at the 
right-hand end. The operation of the machine is very 
simple, all the control levers being within easy reach of 











POSITION 


ECCENTRIC TOOL IN “ SERVICE" 


the working position. A foot brake is also provided for 
rapidly bringing the facing head to rest after the driving 
clutch has been disengaged by the stop and start lever. 
The machine is electrically driven by 10 h.p. constant- 
speed motor, and the transmission is through silent spur 
gears, completely enclosed. Automatic lubrication is 
provided to the main spindle bearings by a gear-driven 
pump contained in the head itself, whilst the speed gear- 
box has splash lubrication. It will be appreciated from 
the foregoing that with the adjustments provided in all 
directions, ¢.e., longitudinally, transversely, and vertically, 
the machine is capable of dealing with both new and 
repair boxes of various ‘sizes. By simply extending the 
length of the bed the machine can be used with equal 
success on radial axle-boxes. 

A valuable feature of the machine is that it can be 
adapted for use on other work should the whole of its 
time not be occupied on the production of axle-boxes. 
It should be noted that many of the features described 
above are covered by patents. 

The approximate net weight of the machine, exclusive 
of electrical equipment, is 5 tons, 








IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will 
be held on Thursday and Friday, May 7th and 8th, at the 
Institution of Civil Engineers, Great George-street, West - 
minster, under the presidency of Sir Harold Carpenter. 
The meetings will begin at 10 a.m. each day; there will 
be an afternoon session on Thursday, but not on Friday. 
The annual general meeting will take place on Thursday 
morning, when the Bessemer Gold Medal will be presented 
to Mr. Fred Clements. The following papers will be dis 
cussed :—‘ Some Considerations Influencing Plant Faci- 
lities for Strip Sheet Production under British Conditions,” 
by Mr. G. A. V. Russell; ‘“ A Study of the Influence of 
Varying Degrees of Cold Rolling and Annealing Tempera- 
tures on the Properties of Mild Steel Sheets,” by Messrs. 
C. A. Edwards, D. L. Phillips, W. H. E. Gullick, and C. R. 
Pipe; ‘“‘A Survey of the Iron-carbon Diagram Near 
Zero Carbon (Below 1000 deg. Cent.),”’ by Mr. J. H. 
Whiteley ; ‘‘The Embrittlement of High-tensile Alloy 
Steels at Elevated Temperatures,”’ by Mr. W. E. Goodrich. 
At the afternoon session, which will begin at 2.30 p.m., 
the following papers will be discussed :—** The Behaviour 
of Five Cast Irons in Relation to Creep and Growth at 
Elevated Temperatures,” by Messrs. H. J. Tapsell, M. L. 
Becker, and C. G. Conway ; “ Internal Stresses and their 
Effect on the Fatigue Resistance of Spring Steels,” by 
Messrs. M. I. Becker and C. E. Phillips; “ Further 
Experiments on the Effect of Surface Conditions on the 
Fatigue Resistance of Spring Steels.” by Dr. G. A. 
Hankins, Messrs. M. L. Becker, and H. R. Mills. 

At the meeting on Friday morning announcements will 
be made regarding the award of the Andrew Carnegie 
Research Scholarship for 1936, of the Carnegie Gold Medal, 
and of the Williams Prize. The following papers will be 
discussed :—‘‘ The Influence of Light on the Electrode 
Potential and Corrosion Phenomena of Mild Steel,’ by 
Messrs. C. O. Bannister and R. Rigby; “ Factors 
Influencing the Rate of Attack of Mild Steels by Typical 
Weak Acid Media,”’ by Messrs. T. P. Hoar and D. Haven- 
hand; ‘“‘ Methods of Detinning Tin-plate for Examination 
of the Thickness and Continuity of the Alloy Layer,” by 
Messrs. A. W. Hothersall and W. N. Bradshaw; “A 
Study of the Origin of Porosity in the Tin Coating of Tin- 
plate,’ by Messrs. A. W. Hothersall and J. C. Prytherch. 

The annual dinner will be held in the Grand Hall of the 
Connaught Rooms, Great Queen-street, W.C.2, on Thurs- 
day, May 7th, at 7 for 7.30 p.m. 








THE Ministry of Mines inquiry into the explosion at 
the Gresford Colliery was resumed on March 31st after 
an adjournment since December 14th, 1934. 
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Rail and Road. 


In 1935 the mines of Canada provided one-fourth of 
the freight revenue carried by the railways, whilst supplies 
for the mines and their dependent communities added a 
further undetermined proportion, During this same 
period, 75 per cent. of all flying and 90 per cent. of all 
air freight were on behalf of the mining industry. 


THE Italian Government is reported to be contemplating 
the extension of that country’s electrified lines by over 
800 miles. Work on the main line, linking Rome with the 
French frontier—at present electrified from Modane and 
Ventimiglia as far as Leghorn—will be extended south- 
ward to the capital. The line south of Rome has been 
electrified as far as Salerno, and is now being completed 
to the Straits of Messina. 


In a recently issued bulletin dealing with railway wagon 
control on British railways, it is stated that during the 
course of twelve months, the four main line railways 
transport more than 260,000,000 tons of freight traffics, 
which is equivalent to approximately 6 tons per head of 
the population ; 600,000 railway-owned wagons, in addi- 
tion to a large number of privately owned vehicles, are 
constantly in service; over 30,000,000 loaded journeys 
are made annually, and the distances covered by freight 
trains in a year aggregate 129,000,000 miles. 


Statistics published in Japan show that the Japanese 
Government Railways control 350 route miles of electrified 
lines, for which the rolling stock includes 164 electric 
locomotives and 1383 motor coaches and trailers. It is 
also reported that after a number of minor electrification 
schemes have been completed, the conversion of the 
Tokaido main line from Numazu, the present electric 
terminus, to Kobe, a distance of 286 miles, is to be put 
in hand. The conversion will be completed by 1041, 
at an estimated cost of 50,000,000 yen. The authorities 
are said to have decided to run Diesel-electric cars on the 
State railways. 


Tue Minister of Transport has made a grant from the 
Road Fund towards the cost of a further instalment of the 
scheme for the improvement of the approaches to London 
docks. The work now pro is the construction by the 
London County Council of a new bridge over the entrance 
to Millwall Dock in West Ferry-road, Poplar, at an esti- 
mated cost of £102,500, towards which a contribution is 
being made by the Port of London Authority. It is 
intended to replace the existing bridge with a structure of 
the bascule type, accommodating a 25ft. carriageway and 
two footpaths. The construction of this bridge will 
remove the loading restriction which has long hampered 
the heavy industries of the Millwall district. 


Tue fabrication and erection of the steelwork in the 
superstructure of a road bridge ing the river Esk 
and the railway at Sleights, near itby, have recently 
been completed by Head, Wrightson and Co., Ltd., of 
Thornaby-on-Tees. The bridge was built for the North 
Riding of Yorkshire County Couneil under the super- 
vision of Mr. R. Sawtell, the County Surveyor, the abut- 
ments and piers being constructed by direct Jabour. The 
bridge consists of three spans, namely, two approach 
spans, one of which spans the railway, and a centre span 
over the river. The approach spans are 62ft. 6in. long, 
abutments to pier and the piers are 145ft. centres. The 
centre span is made up of two cantilevers and one sus- 
pended. portion, the cantilever portion of the centre span 
being 43ft. 6in. and the suspended portion 58ft. long. 
There are five main girders of the built-up riveted type, 
which carry cross girder sway bracing and press trough 
flooring. The effective width of the bridge is 40ft. and 
the height of the carriageway above the normal level of 
the river is 55ft, 


Givine details in connection with the proposed elec- 
trification of the L.N.E. Railway suburban lines before 
the Select Committee of the House of Commons, Mr. 
Frank Pick, of the London Passenger Transport Board, 
said that it was proposed to build at Newbury Park a 
station similar to the one at Morden with omnibus and 
car parks. This electrification with the extension east- 
wards of the Central London Railway would enable the 
Transport Board to meet the demands of traffic on the 
east side of London. The existing tube would be re- 
signalled to allow forty instead of present thirty-two 
trains an hour to be run, and platforms would be lengthened 
to take eight-car trains instead of the present six-car 
trains. The result would be to increase the carrying capa- 
city of the Central London Railway by 67 per cent. New 
rolling stock able to start and stop more quickly would 
be used, and now using steam trains from this 
pact of Lon would have thé time of their journeys 
appreciably shortened. The total cost of this part of the 
Board’s scheme would be some £14,500,000. 


A NuMBER of accelerations are to be introduced on 
May 4th on the principal day services of the L.M.S. 
Railway and the L.N.E. Railway. The L.M.S. “ Royal 
Scot ”’ will be accelerated by 10 min. to both Glasgow and 
Edinburgh. The L.N.E.R. “ Flying Scotsman ” will be 
5 min. faster to both Edinburgh and Aberdeen, and 
2 min. faster to Dundee. The “‘ Queen of Scots ” Pullman 
express will af¥o be accelerated 10 min. in each direction. 
The L.M.S. “ Mid-day Scot ” will leave Euston at 2 p.m. 
instead of 1.30 p.m., and will reach Glasgow (Central) 
at 9.35 p.m. and Edinburgh (Princes-street) at 9.55 p.m., 


as now. Ceasing to call at Rugby and stopping at Crewe 
to pick up ( prome ores only, the services from London to 
Carlisle and important ttish stations will thus be 


accelerated by from 16 min. to 72 min. Barrow, White- 
haven, Windermere, and the Lake District, now 
served by the “ Mid-day Scot,” will be given a new 
express leaving Euston at 1.30 p.m. To Warrington, 
Preston, Blackpool, and the Lake District, this train will 
save from 13 min. to 47 min. In the reverse direction the 
‘* Mid-day Scot ”’ (1.30 p.m. from Glasgow and Edinburgh) 
will be 5 min. faster to Euston. The 5 p.m. Manchester 
(Exchange) to Glasgow and Edinburgh will start at 5.5 p.m. 
and arrive at the present times. The L.N.E.R. 11 a.m. 
week-day and 4 p.m. Sunday trains from Inverness to 
King’s Cross will each be 5 min. faster. A number of 


Miscellanea. 





On March 25th two new blocks of buildings at the 
British Cotton Industry Research Association’s head- 
quarters, the Shirley Institute, Didsbury, were opened by 
Lord Derby. These extensions are said to make the Insti- 
tute the largest in the world devoted to research in any 
industry. 

CanaDa produced mineral wealth in 1935 to the value 
of £62,032,500, which is an increase of 11-6. cent. on 
production during 1934. The total is only slightly below 
that for 1929, the year of record output, when the value 
of mining production was £62,170,000. The 1934 figure 
was £55,632,300. Last year there was an increase in all 
groups of metals, fuels, and non-metals other than fuels, 
as well as in structural materials. 

As recorded in a Journal note of January 17th, the 
Grand Council of the Federation of British Industries has 
placed on record that it is the desire of British industry 
to co-operate to the full with the Government in any steps 
that may be necessary to make good the deficiencies in 
the defence forces of the Crown. A small committee, 
composed of Sir Francis Joseph, President of the F.B.1.; 
of Lord Hirst, President-elect; and of Lord Herbert 
Scott, Sir George Beharrell, and Sir George Macdonogh, 
the immediate Past Presidents of the Federation, has been 
appointed to keep in close consultation with the Govern- 
ment, This committee will work in co-operation with a 
panel representing the individual industries primarily 
affected. 

THERE is reason to believe that some misunderstanding 
has arisen in connection with certain references which 
have been made by the Information Bureau of the Building 
Research Station to thermal movements in concrete roofs 
covered with asphalt. Further work on this question has 
recently been carried out, from which it appears that 
whilst an asphalt mastic is a good absorber of solar 
radiation, the presence of a mastic does not necessarily 
increase the stresses in the sub-roof. In the case of con- 
crete or hollow tile sub-roofs, closely similar temperature 
conditions obtain at the face of the conerete under the 
influence of solar radiation, whether the concrete be covered 
with asphalt mastic or not. The extra heat absorption of 
the asphalt surface appears to be largely counterbalanced 
by the thermal capacity of the asphalt layer. Consider- 
able advantage can, however, be derived by the provision 
of a light-coloured upper surface which reflects heat. This 
applies, not only to asphalt mastic, but. to any type of 
flat roof covering. 

A NEw finishing material which has recently been 
developed in America for providing a protective for 
metal surfaces or for use as a wrapper is described in 
Machinery. The product has a rubber latex base and is 
produced under the name of “ Kelsanite.’”” One of the 
main applications for the product is likely to be temporary 

rotection of articles or packages in transit or in storage. 

t is applied by brush, dip, or spray, and dries in air, 
forming a film of rubber, which, however, does not adhere 
to the surfaces. Tools which may rust in storage, finished 
equipment or articles for shipment, surfaces which have 
to be stopped off in electro,plating processes, and many 
other items can be treated with “ Kelsanite,” the film 
being peeled off like cellophane or cellulose acetate when 
required. Being of rubber, the film strongly resists pene- 
tration by moisture or water—coated steel is said to with- 
stand 150 hours of salt spray exposure without any rust 
formation—in addition to providing protection against 
mechanical damage, such as seratching or abrasion. 

Tue Department of Scientific and Industrial Research 
recently published a technical paper on the transmission 
of light through window glasses. The results of measure- 
ments made at the National ical Laboratory of the 
effect under various conditions of forty-nine kinds of 
window glass in cutting off light passing through them 
show that windows in a house in a street transmit from 
about 84 per cent. to only 50 per cent. of the light available 
according to the variety of used. Tests made in a 
Government office in Whitehall have shown that windows 
at ground level get dirty twice as fast in winter as in 
summer, that ground floor windows dirty quicker than 
upper floor windows, and that the actual loss of light 
transmitted through a window which has been allowed to 
accumulate dirt for a period-of six weeks is less than 
10 per cent. of the light transmitted by. the clean glass. 
If the window is left uncleaned the loss of light goes on 
increasing for the next six weeks, after which the rate 
at which light is lost slows down. At the end of eighteen 
months about 40 per cent. of the available light is lost. 


In the Industrial Bulletin of Arthur D. Little, Inc., 
there appears a short article on the recently discovered 
element deuterium, or a hydrogen. The article says 
that it has been found possible to produce jets.of deuterium 
gas of such high velocity that the energy available due 
to speed alone in 1 lb. of the gas is equal to that obtainable 
from the combustion of 2500 tons of coal. The apparatus 
for producing the jets resembles a short-wave pre 54 trans- 
mitter operating between the poles of a powerful electro- 
magnet. When the jets impinge on various substances, 
profound changes occur and artificially radioactive bodies 
are produced. In particular, samples of common salt 
have been so far converted as to have a radioactivity 
half as intense as that of pure radium and to give off more 
penetrating gamma rays (short X-rays) than any naturally 
occurring tadioactive substance. The great difference 
between the radioactive salt and radium is that the activity 
of the salt decays rapidly and becomes unappreciable 
after a few weeks, while that ofradium continues practically 
undiminished for centuries. When radium decays it 
leaves a residue of radioactive substances, but radio- 
active salt decays to common salt with a little harmless 
magnesium chloride. These properties of radioactive salt 
lead to the possibility of an important medical application. 
It is very dangerous to introduce radium compounds into 
the blood for relief of suffering, as there is no good way of 
getting rid of radium afterward, and prolonged exposure 
to radioactivity is dangerous. By this new development, 
however, it may prove possible to give radioactive salt 
by mouth or injection and obtain the beneficial effects of 





additional services will also be put into operation. 





radium without the dangers. 





Air and Water. 





THE Swiss Federal Council has decided to purchase forty 
aeroplanes at a cost of five million franes for national 
defence purposes. 


A NEw service between Le Havre and Leningrad vid 
Copenhagen and Gdynia is to be opened by the Compagnie 
Générale Transatlantique. 

THe 7250-ton French aruiser “Georges Leygues ” 
was launched at St. Nazaire on March 24th. In addition 
to the usual equipment this vessel will carry a catapult 
and four seaplanes. 


Art the end of last month there were seventy-five vessels 
being built on the North-East Coast ; of this total thirty- 
one were building on the Wear, twenty-eight on the Tyne, 
and sixteen on the Tees. 


A scHEME for the improvement of Rye Harbour is in 
hand, which includes the dredging of the harbour 2ft. and 
its extension eastward. Several new buildings are to. be 
constructed and the estimated cost is over £250,000. 


Tue liner ‘‘ Columbia,”’ formerly the “‘ Belgenland,”’ has 
been sold by her owners, the International Mercantile 
Marine Company of New Jersey, to be broken up. The 
purchasers of the vessel are reported to be Douglas and 
Ramsey, of Glasgow. 


Givinc judgment at the end of the inquiry into the loss 
of the 5735-ton Glasgow steamship “ Vardulia,” which 
was lost during a gale on October 13th last, the Wrecks 
Commissioner said that no possible blame for the disaster 
could be attributed to the owners. 


We regret to note the death of Sir Frederick Charles 
Bowring, on Friday, March 27th, in his eightieth year. 
Among his many other offices he was chairman of C. T. 
Bowring and Co., Ltd., and a member of the Liverpool 
Committee of Lloyd’s Register of Shipping. 


Five people were killed when an air liner which was 
engaged in aerial exercises in co-operation with search- 
light and anti-aircraft units of the R.A.F. crashed at 
Stonycross, near Lyndhurst. The disaster is believed to 
have been due to atmospheric disturbances. 


Ir is now announced that the air service between 
Amsterdam and Liverpool, to be run jointly by the K.L.M. 
and British Continental Airways, will be resumed on 
July 1st and not April 19th. This year the intermediate 
stopping place will be Doncaster and not Hull. 


Trusvry Docks will soon celebrate its fiftieth year of 
working. The first vessel to use the docks was the steamer 
** Glenfruin,’’ which entered the docks about noon on 
April 17th, 1886. Work on the construction of the docks 
was commenced in July, 1882, and water was admitted 
into the main dock on March 3rd, 1886. 


SPeakrne at the annual dinner of the Society of Con- 
sulting Marine Engineers, Mr. R. 8. Dalgleish said that 
the shipping industry in this country was in a parlous 
condition, but owing to the subsidy there were more 
ships at sea and more men employed. If the subsidy 
had not been given to shipping, over £800,000 would have 
had to have been paid in doles. 


Tue Belgian shipyard at Hoboken, near Antwerp, has 
been reopened. This yard was closed in 1934 on account 
of the economic depression. The first vessel to be built 
will be a new steamship for the Ostend-Dover route, 
which will be named “ Prince Albert.”” Work has also 
been begun on the transformation of the steamer “ Ville 
de Liége ” into a motor car transport. 


Arter the launch of the Union-Castle Mail Steamship 
Company’s new 15,050-ton motor liner ‘ Dunvegan 
Castle’ it was announced that the company has placed 
an order with Harland and Wolff, Ltd., for a new 25,000- 
ton motor ship similar to the “Stirling Castle.” It 
has also ordered two motor cargo ships of about 8000 
tons for the carriage of perishable goods from South Africa. 


Tar Hi correspondent of The Times reports that a 
new company under the name of Shipbuilding Interests, 
Ltd., has been founded by a number of Dutch ship- 
building and dock companies in order to promote the 
interests of the companies concerned and to make their 
business secure by checking the speculative trade in 
out-of-date and superfluous yards. The capital of the new 
company is 100,000 guilders in forty shares of 2500 
guilders each. 

Unper the Air Force expansion scheme the number of 
new squadrons formed up to date is seventeen, of which 
three are Auxiliary Air Force squadrons. The fourteen 
new regular squadrons include eleven for bombing, one 
for general reconnaissance, and two fighter squadrons. 
The total-number of new squadrons due to be formed up 
to March $list, 1937, is seventy-one, so that fifty-four 
remain to be constituted in just over twelve months, 
an average of one each week. 


A nots in the Far Eastern Review says that the Chinese 
National Government has decided upon extensive re- 
organisation of its military air force, providing it with 
1000 aeroplanes in the immediate future. According to 
plan, the force, now consisting of six corps, will be enlarged 
to ten flying corps, each comprising three flying units of 
thirty aeroplanes each. The Nanking authorities also 
intend to establish a central air base at Loyang Honan 
Province, and to enlarge the bases at Hanchow and 
Nanchang. The programme also provides for the training 
of 1000 pilots by the end of 1936, and in the course of 1937 
another force of 2000 flying officers. 


A SCHEME to convert the old Renwick and Dalgleish 
shipyard at Hebburn into a site suitable for new industries 
is to be started at once by the Tyne Improvement Com- 
mission. The cost of the work, which includes levelling 
the land and constructing a sloping river wall, will be 
£60,000, and a grant has. been promised by the Special 
Areas Commissioner. The shipyard was laid down shortly 
after the war, but no vessels were built there. It was 
taken over a few years ago by National Shipbuilders 
Security, Ltd., and the plant dismantled and sold. Part 
of the site is already being utilised by the Commissioners 
in the construction of new staiths at Hebburn, which are 





now nearing completion. 
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. THE NEW NAVAL TREATY. 


THE Five- Power Naval Conference, which opened 
in London on December 9th, ended on Wednesday, 
March 25th, with the signing at St. James’s Palace 
of a treaty for the limitation of naval armament 
by representatives of the British Empire, the 
United States, and France. Japan, it will be 
recalled, withdrew from the Conference in January 
as a protest against the rejection of her case for 
what amounted to all-round naval parity. Italy 
remained at the Conference table, where her 
delegates proved exceedingly helpful; but last 
month the Italian Government signified its dis- 
inclination to subscribe to any covenant with the 
‘* Sanctionist ’’ Powers. It is true that this 
unfortunate decision was supported by nebulous 
technical objections to the treaty itself, but that 
it was inspired mainly by political motives is 
notorious. If and when the European horizon 
clears, Italy will, no doubt, set her hand to a com- 
pact which certainly entails no sacrifice of national 
interest. As for Japan, the general impression is 
that she will find it convenient to observe the 
spirit of the new treaty. A nation which is already 
spending half its revenue on armaments is scarcely 
in a position to start a naval race with other Powers 
that are not only determined to maintain the 
present balance of strength at sea, but have greatly 
superior resources with which to implement their 
resolve. 

To those who take an idealistic view of world 
affairs the new treaty must be very disappointing. 
It imposes no check on the quantitative expansion 
of navies, and with one exception it perpetuates 
the inflated standards of ship tonnage and gun 
calibre which American naval experts thrust upon 
the long-suffering taxpayers of the United States, 
Japan, and Europe at the Washington Conference 
of 1921-22. But to the political realist the new 
covenant represents a definite achievement. It 
has been drafted and signed in face of difficulties 
which must have seemed insuperable, actually in 
the midst of the gravest international crisis since 
1914. On that aspect we will not dwell, but it is 


impossible to withhold a tribute of admiration 
from the delegates who laboured day after day to 
produce some concrete result, however modest, 
which would justify the summoning of the Con- 
ference. The treaty they have produced is of 
necessity a compromise. Only in respect of cruiser 
limitation does it approximately conform to the far- 
reaching plan of naval retrenchment sponsored by 
the British Government. Battleships may still 
be built to a maximum of 35,000 tons, and the 
reduction of their gun calibre from 16in. to 14in. 
has only a technical significance. Cruisers are to 
be scaled down from 10,000 to 8000 tons, but this 
concession to the British view is hedged about 
with elastic qualifications and in any case will not 
remain valid after the year 1942. The old division 
between cruisers and destroyers is abolished, and 
henceforth the two categories are to be bracketed 
together as “light surface vessels.” This will 
solve the problem of the thirty-two French flotilla 
leaders, with an average displacement of 2432 tons, 
which until now were difficult to classify. Between 
the light surface vessel of 8000 tons and the 
smallest permissible capital ship of 17,500 tons 
there is to be a zone of non-construction, obviously 
established with a view to inhibiting the building 
of “ pocket battleships’’ by any Power. The 
maximum tonnage of aircraft carriers is reduced 
from 27,000 to 23,000 tons, but the submarine 
standard remains unchanged at 2000 tons. 

Before analysing these technical provisions let 
us turn to Part III of the treaty, which, in the 
opinion of some competent observers, is the most 
important section of the whole document. It 
provides for the exchange between the Treaty 
Powers of full information concerning their respec- 
tive naval programmes. Within the first four 
months of each calendar year each Power will 
communicate to the others a complete survey of its 
current programme of construction, including 
details of ships projected but not already laid down. 
The specified data include every military feature 
of importance with the sole exception of armour 
protection, and they are to be communicated at 
least four months before the laying down of the 
vessels in question. In effect, therefore, the con- 
tracting Powers have agreed to abandon all secrecy 
with regard to thei: naval preparations. As long 
as this treaty remains in force it will be impossible 
for any Power within the compact to spring a 
naval “ surprise ” on its neighbours, either by the 
production of a new type of ship or by the accelera- 
tion of the rate of building. Both these things 
have happened in the past, to the detriment of 
international relations. The original treaties, now 
expiring, provided some slight safeguard against 
similar contingencies, but the new agreement is 
incomparably more drastic and water-tight. We 
have no besitation in saying that had the Con- 
ference achieved no more than this, its work would 
have been amply justified. 

The new formula of qualitative limitation is 
much less satisfactory. It is clear that large con- 
cessions have been made to the American school 
of naval thought; which is firmly wedded to the 
big ship. American naval strategy is dominated 
by the special problems of warfare in the Pacific, 
where distances are immense and bases few and far 
between. Hence the importance attached to 
steaming endurance and abnormally large capacity 
for stores and ammunition. The capital ship is, 
in fact, viewed as a mobile base, and since this réle 
demands, in addition to the other attributes men- 
tioned, a very complete system of protection, 
American naval experts consider 35,000 tons the 
absolute minimum of displacement which it is 
possible to accept. Yet the British Admiralty, 
which also has to think in terms of oceans, is 
satisfied that a saving of 10,000 might be effected 
in the battleship standard without any serious 
forfeiture of essential qualities. Since not only 
Great Britain, but France, Italy, and Japan as 
well, are all in favour of smaller ships—27,000 tons 
was the figure that commanded general agreement 
—the American delegates scored a notable victory 
in persuading the Conference to adopt the 35,000- 
ton standard. As noted above, the reduction of 
gun calibre from 16in. to 14in. is of purely technical 
importance, for the weight thus saved will doubt- 
less be invested in armour protection. The most 
that can be said of this item in the treaty is that it 
was better to have a definite ruling on the size of 
future battleships in view of the British Govern- 
ment’s decision to lay down two such vessels early 
next year. Whether they will be designed up to 
the full tonnage limit remains to be seen. In our 
judgment it would be a mistake to build ships 
appreciably smaller. 








For the six-year duration of the treaty no 


“light surface vessels’ exceeding 8000 tons or 
carrying guns above 6- lin. may be built. Hitherto 
the United States had held out for an upper limit 
of 10,000 tons and 8in. guns, and her acceptance 
of the lower standard came as a welcome surprise. 
Even if it be true, as hinted in this particular 
article of the treaty, that the United States intends 
to resume the construction of 10,000-ton cruisers 
after 1942, the fact remains that a temporary 
reduction in size and cost is better than none at 
all. To Great Britain, at any rate, faced as she is 
with the necessity of building twenty-five cruisers 
within the next five years, the 20 per cent. cut in 
the tonnage limit is an unmixed blessing. It is 
too early to speculate on the character of our post- 
treaty cruisers, but there is little doubt that the 
majority of these ships will be of a displacement 
corresponding to the revised standard. The 
restriction of aircraft carriers to 23,000 tons is less 
important, for in the view of most naval authorities 
the existing type of carrier, overgrown, costly, and 
highly vulnerable to attack, will eventually be 
replaced by a much smaller unit. The limits 
imposed on torpedo craft in the moribund London 
Treaty, viz., 1850 tons for leaders and 1500 tons 
for destroyers, have been abolished. Possibly, 
therefore, a new type of leader, or “ scout,” will 
be evolved as a counterpoise to the abnormally 
large vessels of this class which have been added to 
foreign navies. The Dutch cruiser “ Tromp,” laid 
down last year, appears to be an admirable design 
for short-range patrol work and fleet duty. She 
is a ship of 3350 tons with a speed of 32} knots, 
armed with six 5-9in. guns and six torpedo tubes. 
Now that our “C” and “ D” class cruisers are 
obsolescent we shall soon have only the four 
** Arethusas ” to bridge the gap between big 
cruisers and destroyers. The new treaty confirms 
the previous limit of 2000 tons for submarines, 
though the British delegation did its utmost to 
secure a much lower figure. Foreign insistence on 
this generous standard appears to indicate a belief 
in the utility of the submarine cruiser, though 
whether primarily as a fleet auxiliary or a com- 
merce raider has not yet been made clear. 

As a substitute for the expiring Washington and 
London covenants the new treaty leaves much to 
be desired. Its most serious defect is the absence 
of any check on quantitative expansion, though 
the high cost of modern naval material should 
prove a fairly effective deterrent to unbridled 
competition. The new qualitative limits, except 
in the case of cruisers, are considerably higher 
than British opinion regards as desirable or neces- 
sary, and will add substantially to the cost of our 
naval restoration programme. On the other hand, 
the very complete arrangement for the exchange 
of technical information between the Powers 
should simplify the determination of our future 
shipbuilding policy, though, to be fully effectual, 
this system requires the adhesion of Italy, Japan, 
Germany, and Russia. Perhaps the best thing to 
be said about the treaty is that it leaves us free to 
rebuild our naval defences according to our own 
ideas and requirements, instead of constraining us 
—as the previous treaties unquestionably did—to 
measure our naval needs by a yardstick of foreign 
manufacture. 


The Development of Machines. 


Mr. GROVER’s paper on “ Wrapping Machinery ” 
and the discussion upon it, presented in our last 
number, touch upon an aspect of machine design 
which has to the best of our belief not yet been 
adequately approached. The pictures which Mr. 
Grover threw upon the screen at the Institution of 
Mechanical Engineers showed far better than the 
paper itself the steps taken in the development of a 
particular class of machinery. In the paper, as in 
our reprint, only the first machine made is illus- 
trated in contrast with one of the most recent. 
The change in general appearance alone is quite 
typical of machine development, but in the mechan- 
ism itself there must be a score of alterations, big 
and small, made either to meet new conbitions, to 
secure greater output with increased reliability, 
or to remove weaknesses and defects. Some of 
these changes Mr. Grover described, and allusions 
to others and the causes of others were made in the 
discussion.. But the listener, not being an expert 
in machinery of the kind, could do little more than 
get a misty and ill-defined idea of the progress 
towards perfection. We take this as a convenient 
example of an omission in the descriptions of 
machines which is so common that it is hardly 
noticed. 

In a series of articles on the development of the 
Parsons turbine, which we published in 1934, some- 
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a machine was attained. It was there shown how 
each fault, as it presented itself, was corrected, 
and the steps taken in the design to fit 
the turbines for even greater and greater 
duties were described. The series was an invalu- 
able treatise on applied mechanical engineer- 
ing. We would dearly like to see some fairly com- 
plicated machine—say, one for bottle-making. or 
typefounding, or wrapping—analysed in the same 
manner. The story would begin with the first 
machine made. It would give its life history 
showing where and why it failed. No machine 
ever built was perfect from the beginning. No 
matter how careful the calculations might be, how 
numerous the velocity and acceleration charts, 
the estimates of applied pressures, of the 
effects of inertia and out-of-balance, and so on, 
there is always something which is not discovered 
until the machine has been run under working 
conditions. Not infrequently quite unanticipated 
weaknesses, which the mathematician is able to 
“foretell” only after the event, are revealed. 
The effect of very small loads frequently repeated 
has often quite astonishing effect, wearing away 
hard metals, as the dropping of water wears away 
stone ; or some small unstudied elasticity in the 
mechanism may cause wear, noise, and errors in 
operation. In a particular class of high-speed 
machinery, in which great precision is essential, 
the bending of a small member by an amount 
which must be almost outside the limits of work- 
shop measurement is essential to success. In others 
the damping effect of an oil film may be sufficient 
to secure steadiness of operation, or in another the 
automatic electrification of certain parts may cause 
grave difficulties. Such apparently trifling things 
as these may, and frequently do, control the design 
of machines. They are often not easy to discover ; 
still more difficult to correct. Many a promising 
mechanism has been rendered useless by some 
such minor cause, and many failures have been 
overcome by the adoption of a different material 
or by some almost inappreciable change—like the 
immeasurably small springiness mentioned above. 
There is a whole world of good mechanical engi- 
neering in such experiences as these, but they are 
never or rarely revealed. The owners of inven- 
tions who, after much labour and the spending of 





much money, discover all the little things that 
have to be done in order to make a machine work 
properly are more anxious to conceal their know- 
ledge than to reveal it. Yet many of the things 
discovered should be applicable outside a par- 
ticular machine, and acquaintance with them would 
help mechanical engineers in other occupations. 
The intelligent observer of researches in engi- 
neering can scarcely fail to observe that those that 
see the light of day are for the greater part con- 
cerned with the strength and physical properties of 
materials. But important as is the part played by 
the material used, it is not the whole, and frequently 
only a small part, of machine design. The 
designer must, indeed, make his parts of material 
strong enough to withstand the duties it will be 
called upon to bear, but invention lies less 
frequently in the adaptation of metals to a 
specific purpose than in the actual arrangement of 
parts. In machine tools, to take but one example, 
the actual strength of the parts is only occasionally 
of primary importance. Rigidity and ample 
surfaces demand the use of such large scantlings 
that actual strength is always many times more 
than enough. On the other hand, the wearing 
quality of the metals employed may be of great 
consequence. But neither of these things effect 
the general design of the machine to fit it 
to do the work that it has todo. The design comes 
first, the selection of the appropriate dimensions 
and materials afterwards. In February of this 
year the United Kingdom exported £217,466 worth) 
of prime movers ; in the same month it exported 
£144,374 worth of machine tools alone, and £513,494 
worth of textile machinery. The total value of the 
machinery produced in and exported from this 
country in February last was £3,402,562. These 
few figures, representing but a fraction of our out- 
put of general machinery, give a very rough idea 
of the position that its manufacture occupies in 
mechanical engineering. Development and inven- 
tion must be continuous. Men with minds well 
stored with mechanisms and in whom the mecha- 
nical imagination is highly developed are needed 
for the work. They learn much from their own 
experiences, but they could learn more still, for 
the ultimate benefit of the whole industry, were 
there less reluctance to exchange knowledge. 








Hopkinson’s Explosion Experiments. 


By Professor W. T. DAVID. 


RE-EXAMINATION of Hopkinson’s well-known 
ix explosion experiments in the light of the quantum 
specific heats is undertaken in this article. It will 
be seen that they offer full support to the view that 
there exists in flame gases a long-lived latent energy. 
The mean specific heats used are those calculated 
by Nernst and Wohl for CO,, H,O, H,, N,, and CO, 
and by Johnston and Walker for O,. These have 
been proved by means of explosion experiments to 
be substantially correct for all gases up to at least 
2500 deg. Cent., with the possible exception of those 
for H,O, which, however, were shown to be correct 
up to 2000 deg. Cent.? Since then more accurate 
calculations have been made by Johnston and 
co-workers, Kassel and Gordon, but these do not differ 
very much from the earlier values. 


RECORDING CALORIMETER FOR EXPLOSIONS. 


It will be remembered that by means of his record- 
ing calorimeter Hopkinson measured simultaneously 
the pressure of the gas during explosion and subse- 
quent cooling (from which the mean gas temperature 
could be inferred) and the héat loss to the walls of 
the explosion vessel. In the experiment which he 
describes in detail, he exploded an inflammable 
gaseous mixture consisting of 12-7 per cent. coal 
gas and 87-3 per cent. of air. The heat content of 
the products of combustion during cooling calculated 
from the gas temperature (as inferred from the 
pressure) and the quantum specific heats is shown 
plotted against the gas temperature in curve P, Fig. 
1. The energy remaining in the products as inferred 
from the measured heat loss—that is, the heat of 
combustion less the heat loss—is shown in curve H. 
It will be seen that the energy remaining in the 
products exceeds the energy content inferred from 
the gas temperature and specific heats by an amount 
equal approximately to 10 per cent. of the heat of 
combustion until the temperature falls to about 
1000 deg. Cent. This is roughly the amount of long- 





"an Temperature and Latent Energy in Flame Gases,’ Tae 
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lived latent energy which we would have expected 
from our own experiments under the conditions 
obtaining in Hopkinson’s experiment. 

As may be seen from Fig. 1, the latent energy seems 
to be gradually released after about 1000 deg. Cent., | 
and appears to be completely released by the time 
the temperature has fallen to about 500 deg. Cent. 

Womersley, experimenting later with a Hopkinson 
calorimeter,‘ also found in exploded mixtures of 
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carbon monoxide and air much larger amounts of 
heat energy when inferred from his heat loss measure- 
ments than when inferred from his pressure records, 
even at a time as long as one second after explosion. 
The temperature at the end of this time was, however, 
always about 950 deg. Cent. 

Hopkinson subsequently compared the energy 
content of the exploded charge in a gas engine at 
the moment of release, as inferred from the indicated 
diagram, with the calorimetered heat energy after 
release. When calculations are made using the 
quantum specific heats it is found that the latter is 
only about 4 per cent. of the heat of combustion 
less than the former in spite of the well-known fact 


4“ Proc.,”’ Roy. Soc. A., Vol. 100, p. 492. 





5 “ Proc.,” Inst. Mech. E., 1908, pp. 429 and 452. 


that the gases between release and entry to the 
calorimeter lose heat to the exhaust valves, &c., 
of amount equal to about 10 per cent. of the heat of 
combustion of the charge. The mean temperature 
of the gases at release was about 1100 deg. Cent. 

Experiments have shown that the latent energy 
decreases as the pressure at which combustion takes 
place increases, and there would therefore appear to 
be very complete correspondence between Hopkin- 
son’s gas engine experiments and his recording 
calorimeter experiments. 


PLatinum THERMOMETRY EXPERIMENTS IN GASEOUS 
EXPLOSIONS. 


Hopkinson also investigated by means of platinum 
thermometry the temperature attained by the flame 
gases during the pre-pressure interval in large closed 
vessel explosions and the temperature distribution 
throughout the vessel at the moment of attainment 
of maximum pressure.* He interpreted his results 
as proving (1) that combustion is completed in any 
given portion of the gaseous mixture very shortly 
after it has been inflamed, and (2) that after complete 
inflammation of the gaseous mixture in the explosion 
vessel a temperature gradient exists in the products 
of the order of steepness to be expected under condi- 
tions of complete combustion. Experiments which 
we have made in the Engineering Laboratory of the 
University of Leeds fully support Hopkinson’s, 
but they require an entirely different interpretation 
in the light of recent thermal data. 

In regard to the first of these it is to be noted that 
the temperature attained by his platinum thermo- 
meter during the pre-pressure period in his “ rich ” 
mixture (9 volumes of air to 1 of gas) was 1200 deg. 
Cent., from which he inferred that the temperature 
of the flame gases during this period was 1225 deg. 
Cent. This temperature is as much as 140 deg. Cent. 
less than the ideal temperature calculated for the 
mixture upon the basis of complete combustion and 
indicates a latent energy amounting to 12 per cent. 
of the heat of combustion. 

The calculations of the ideal temperature and the 
latent energy are based upon a calorific value of the 
coal gas of 620 B.Th.U. per standard cubic foot as 
measured by Hopkinson in a calorimeter. There is, 
however, internal evidence in his paper that this 
value is too low, and indeed at the beginning of his 
paper he stated that the average calorific value of the 
coal gas used was 680 B.Th.U. It is not suggested 
that the calorific value was as much as this, but, 
assuming it, it is of interest to note that the defect of 
the measured temperature below the ideal would 
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have been 290 deg. Cent. and the latent energy 21 per 
cent. of the heat of combustion. 

The second of Hopkinson’s inferen¢es—that relating 
to the temperature gradient—may be most easily 
examined in the light of some experiments made with 
the assistance of Mr. J. Marlow on the temperature 
distribution in a closed vessel explosion at the 
moment of maximum pressure. The explosion vessel 
was a spherical one of 9in. radius and was fitted with 
central ignition. The temperature variation from the 
centre outwards found by means of platinum thermo- 
metry’ for a 10 per cent. CO+7 per cent. H,+83 per 
cent. air mixture is shown in curve T,, Fig. 2. 

The temperature variation is very much in keeping 
with that shown by Hopkinson’s experiments made 
with a coal gas-air mixture which was a little stronger 
than our CO+Hy, mixture. Hopkinson’s tempera- 
tures are shown by the two points marked H. The 
one at the centre was inferred from the fusing of a 
pure platinum wire and the second was taken at a 
point roughly three-quarters of the distance between 
the spark and the walls of the vessel. Hopkinson also 
measured the temperature lem. from the walls cf 
the vessel, but this has been omitted because lag in 
the thermometer and the backward travel of the flame 
gases over the cold leads will seriously affect the tem- 
perature recorded there. 

The calculated temperature distribution for the 
CO+H, mixture is shown in curve T;. In making 
the calculations the measured maximum pressure was 
used, but complete combustion was assumed. The 
calculated temperatures have not been corrected for 
dissociation. As the actual temperatures are less 
than 1900 deg. Cent., dissociation is negligible and a 
fairer perspective is obtained by comparing them with 


¢ “ Proc.,”’ Roy. Soc. A., Vol. 77 (1906), p. 388. 
7 A platinum-thodium wire, 0-0005in. diameter, was used 
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the calculated temperatures uncorrected for dis- 
sociation. 

From « comparison of curve T,, with curve T; it 
will be clear that the aetual temperature gradient is 
much less than would be expected under conditions 
of complete combustion. The measured temperatures 
in the central portions are far less (some 300 deg. Cent. 
less) than the calculated temperatures, but as we pro- 
ceed towards the walls the measured temperatures tend 
to approach more and more closely to the calculated. 

I have previously referred to the fact that the 
latent energy as determined by pressure measurements 
in closed vessel explosions is far less than that deter- 
mined by means of platinum thermometry during 
the pre-pressure period and have pointed out an 
interesting correlation with Professor Bone’s spectro- 
grams for CO explosions and CO flames.® 


’ 


These 


experiments provide an explanation. It is because 
combustion (defined in the sense of the overall con- 
version of chemical energy into thermal energy) 
becomes more efficient, or, in other words, the latent 
energy becomes less, with distance of travel of the 
flame front in the explosion vessel. The reason for 
this would appear to be that the instantaneous 
pressure in the flame front increases with distance of 
travel, for it is known that the latent energy in flame 
gases decreases as the pressure at which they burn 
inereases.® 

In the light of this theory combustion should 
become even more efficient with distance of travel in 
stronger and more rapid burning mixtures, but, 
unfortunately, temperature distribution experiments 
are impossible in such mixtures because of the fusing 
temperature and lag of platinum wires. 











Institution of Naval Architects. 


No. 


'I\HE Spring Meetings of the Institution of Naval 

Architects opened in the Lecture Theatre of 
the Royal Society of Arts, 18, John-street, Adelphi, 
on Wednesday morning, April Ist, the chair being 
taken by the President, the Right Hon. Lord Stone- 
haven. There was a good attendance. 


ANNUAL REPORT AND ACCOUNTS. 


The Secretary, Mr. G. V. Boys, presented the annual 
Report of the Council for 1935. 


The numbers on the roll of membership again show a reduc- 
tion, but the total number of new applications at the end of the 
year was, however, greater than at the corresponding period a 
year ago. The total number on the roll of membership is now 
2512, compared with 2553 in 1935 and 2567 for the preceding 
year. 

Honorary Members,—The Council has conferred the honorary 
membership of the Institution on H.M. the King of the Belgians 
and on Mr. R. W. Dana, M.A., O.B.E. This distinction has been 
conferred on Mr. Dana as a tribute to the great services which 
he rendered to the Institution as secretary from 1901 to 1935. 
The Council has elected Professor J. J. Welch, D.Sc., as Honorary 
Vice-President in recognition of his long and valuable services 
on the Council. The audited accounts of the Institution and 
the various funds which the Council administered were presented 
and they show a satisfactory financial position. 

Secretary.—The retirement of Mr. R. W. Dana, to which 
reference was made in the Report for 1934, took place on 
December 31st, 1935. Mr. Dana was entertained privately 
at a complimentary dinner given on January 16th, 1936, by 
the Council, when a pfesentation was made by the President on 
behalf of the Council, together with a piece of jewellery for 
Mrs. Dana, to the Council’s deep appreciation of Mr. and 
Mrs. Dana’s devotion to the best interests of the Institution 
over a period of are years. Mr. G. V. Boys, M.A., 
M.I. Mech. E., M.LE.E., has been appointed tary in 
succession to Mr, Dana. 

William Froude Laboratory.—The volume of commercial 
work carried out at the William Froude Laboratory has again 
inereased and is an indication of the shipbuilding industry’s 
more promising outlook. While much valuable tank research 
work has been carried out, much more remains to be done and 
requires the financial support of the industry. The Council 
earnestly hopes that this support will be generously given. 

“* Singing” Propeller Committee-—A Committee has been 
formed at the request of the Shipbuilding Employers’ Federation 
to collect and collate the available information on the problem 
of the so-called “ singing*’ propeller. A preliminary report has 
been prepared. The composition of the Committee is as follows : 
Sir William J. Berry, K.C.B. (Chairman), Mr. Wilfrid Ayre, Mr. 
G. 58. Baker, O.B.E., Mr. 8. 8. Cook, Mr. 8. F. Dorey, D.Sc., 
Mr. H. Neville, Mr. G. 8. Selman, Mr. Allan Stevenson, Mr. A. T. 
Wall, O.B.E., A.R.C.Se., Mr. J. F. C. Conn, B.Sc. (Secretary). 

Premium.—The Premium for the past year has been awarded 
to Mr. J. L. Scott, M.Sec., for his paper 6n “ A Simplified Form 
of Direct Flooding Calculations.” 

Wakeham Prize.—This prize of books or instruments of value 
£5 5s. is offered for the best paper written by a student of the 
Institution and accepted for publication in the “‘ Transactions.” 
The prize for the year 1935 has been awarded to Mr. W. H. C. 
Nicholas for his paper on “‘ The Evolution of the Modern Steam 
Trawler with Superheating.” 

National Certificates in Naval Architecture-—Awards of 
National Certificates in Naval Architecture have been made 
as follows :—England and Wales, two Higher and eleven 
Ordinary ; and Scotland, one Higher and two Ordinary. The 
Duke of Northumberland Prize was not awarded this year. 

Donations from the Funds of the Institution.—In the general 
account of the financial statement reference is made to certain 
dona.ions which were made during the year to the Tank 
Research Fund, the British Electrical and Allied Research 
Association, the Iron and Steel Institute, the Engineering Joint 
Council, and the Parliamentary Science Committee. 





Tart Prestpent’s ADDRESS. 


As you have just heard in the opening paragraph 
of the annual Report of Council, the Institution has 
suffered heavy losses in the past year in the death 
of our illustrious and beloved Patron, King George V, 
and also of many of our senior Members. 

Since I last addressed you our industry, in common 
with others, has been emerging, all too slowly, from 
the greatest period of depression it has ever known. 
The returns for the last year, and more especially 
those for the more recent quarters, are distinctly 
encouraging, and they justify a restrained optimism. 

The “Queen Mary,” the latest embodiment of 
British shipping enterprise and British shipbuilding 
skill, is characteristic of the steady progress made 
in the development of the science of Naval Architec- 
ture during the past years of depression. Designers 
and builders of ships and of their machinery, instead 
of yielding to discouragement, have concentrated 
with fortitude and courage their energies and their 
resources on producing new and better instruments 
of sea transport to the advantage of shipowners 





and traders, and have thus contributed materially 
to the preservation of the predominant position 
of Britain’s sea power. The future historians of 
our merchant navy will not fail to emphasise this 
spirit of persistence with which the industries we 
represent met the adverse circumstances created 
by the depression. 

It is of interest to note that we have now entered 
the era of the two-ship Atlantic weekly service, 
which marks a striking contrast to the four-ship 
weekly services of the pre-war period, and to the 
three-ship weekly service of more recent times. It 
is devoutly to be hoped that the experience gained 
in the two-ship schedule, and in the working of the 
*“Queen Mary,” may lead to the construction of 
her sister ship. 

I should like to make special reference to the 
invaluable work of the William Froude Laboratory. 
The Tank Research Fund, which helps to support 
this work, calls for your contributions, and I hope 
these will be liberally given, more especially by those 
who have not hitherto supported the Fund. 

For part of the recovery we have to thank the 
‘scrap and build” scheme, associated with the 
subsidy to tramp shipping, which has helped more 
especially the North-East Coast district. It is a 
cause for satisfaction that the Government has 
decided to renew the shipping subsidy for British 
tramp shipping for 1936. Probably none of us is 
in favour of subsidies as a matter of principle, but 
so long as world conditions remain as: they are, and so 
longas world trade is restricted, as it is, there appears to 
be no practical alternative. I venture to say that some 
such help for shipping must also be forthcoming 
if the British flag, in the face of heavily subsidised 
foreign competition, is not to disappear from the 
Pacific. 

The development of international schemes for 
minimum freight rates has been a noteworthy feature 
of the past twelve months, and has helped to improve 
the general position of the shipping industry. It is 
satisfactory, and not without promise for the future, 
that international co-operation has been secured in 
the operation of these schemes. 

Foreign currency complications and other inter- 
national difficulties have caused serious losses to 
British shipyards. Shipbuilders have heavy enough 
burdens of their own to carry at the present time 
without having to suffer a loss of orders due to no 
fault of their own, as the result of the liquidation 
of British-owned balances, notably in Germany. 
Some of these so-called “frozen credits” have been 
applied to the building abroad of ships, which would 
in the ordinary course of events have been built in 
this country, and in the aggregate the loss of orders 
resulting from these barter transactions must already 
run into several millions sterling. 

The loss does not represent merely a diversion of 
orders on British account, for our shipbuilders have 
also to face the competition of foreign yards supported 
by Government subsidies. These foreign yards are 
thus enabled to attract the custom of those abroad 
whose orders have hitherto been placed in this 
country. The volume of work exported from the 
shipyards of this country in recent years makes a 
sorry comparison with that of pre-war years. 

The cycle of depression seems to be slowly turning 
away; let us hope it may turn full circle, as has 
happened before in our island history. But we 
must not forget that during these recent years of 
industrial depression we have been enabled, owing 
to various exceptional causes, to effect great improve- 
ments in some of our internal social conditions. A 
great and costly programme of road building has been 
carried out, and more attention has been paid to the 
provision of recreation grounds, so necessary for 
the health and well-being of the people. The standard 
of living in this country has definitely risen, and a 
great many are leading happier lives than their 
fathers and grandfathers. The education, health, 
and welfare of children have received more and 
wiser attention than ever before, and a real start 





8 Nature, Vol. 134 (1984), p. 663. 





* Toe ENGINEER, June Ist, 1934, p. 558. 


has been made in the great work of eliminating from 
our cities that foul blot of slum conditions which, 
in the days of our former prosperity, received such 
secant attention. The homes of the people are the 
places where life first gets its outlook on the world 
and where health may be made or marred. These 
factors will have far-reaching effects on the future 
of our race. 

Looking back over the past year one point has 
occurred to me as worth mentioning, though a 
relatively small one, namely, the exceptional activity 
in yacht building, more especially of smaller sailing 
cruisers and small one-design type of racing craft. 
No complete statistics are available, but it is thought 
that in point of number, if not in tonnage, the present 
output constitutes a record. 

While it is true also that as a whole the ship- 
building industry has shown signs of considerable 
improvement the outlook appears to be still uncertain 
so far as the building of merchant ships is concerned. 
The prospects of the naval yards are, however, 
brighter since the publication a month ago of the 
White Paper on Defence, and of the Navy Estimates. 

Notwithstanding the conclusions which are the 
outcome of the deliberation of the Naval Conference, 
there is much leeway to make up in our first line of 
defence. The day of reckoning has had to come, and 
the slowing down in construction now has to be made 
good by a steady policy of expansion, of replacement, 
and of re-equipment, 

The measures which are to be taken to make good 
the deficiencies in the defences of the country will 
mean more work for our shipyards, and more employ- 
ment in those districts which have been hardest 
hit in the years of depression. The recruitment of 
the necessary skilled labour may well be found to be 
no easy task, as perhaps the heaviest loss which we 
have suffered as a result of the depression has been 
in the available supply of experienced craftsmen 
who can only attain the necessary skill by many 
years of steady employment. Some of these men 
have drifted into other walks of life, and no doubt 
many have discouraged their sons from entering the 
same profession as their fathers. The result is that 
to-day a heavy rush of work would find our ship- 
building centres with an insufficient supply of skilled 
men, and if only for this reason a steady influx of 
new orders will be more welcome than a sudden 
burst of activity. 

Coincident with the decline of our Navy and 
mercantile marine has been the astounding progress 
made in aviation—in air defence and air communica- 
tions. The giant strides of our aviators have focussed 
public attention on these new and immeasurable 
forces. But let it not be forgotten that, for the 
present at any rate, air transport for overseas pur- 
poses is largely dependent on marine communica- 
tions. Aeroplanes cannot as yet carry under their 
own wings their supplies, their hangars, their mnumer- 
able spare parts and accessories, and the large ground 
staffs that are essential to their maintenance. The 
patient ship must bear all these burdens and the 
watchful Navy must guard the trade routes as 
never before. Fuel supplies, both for ships and air 
craft, come from overseas, and access to and from 
the bases must be made and kept secure. We 
should be under no delusion on this matter, and it 
cannot be too strongly urged that whatever new 
conditions may obtain in the future to render air 
transport more completely independent of land and 
sea communications, that state of things has by no 
means been reached yet. 

The accounts, as presented to you this morning, 
again exhibit the financial strength of the Institution, 
thanks to the careful direction of our affairs in the 
past, and to the good management of our Honorary 
Treasurer, Sir Charles Sanders. 

This year we have to look forward to a Summer 
Meeting of quite exceptional interest. I refer, of 
course, to the International Conference of Naval 
Architects and Marine Engineers to be held in New 
York next September. We have accepted the 
invitation of our American friends with the greatest 
possible pleasure, and the appreciation of the members 
of the Institution is shown by the good response 
they have made to this invitation. It is expected 
that our party will return in the “ Queen Mary,” 
and this will give added distinction to a Summer 
Meeting which will long be outstanding in our annals. 
I cannot conclude without drawing attention to the 
regrettable depletion in the numerical strength of the 
Institution. This might be the more easily borne 
if the younger generation were taking a more active 
interest in our profession, which holds out to them 
at the present day a future not less bright than 
many other walks of life now crowded to overflowing. 
It is to our Student Members that we must look for 
our future prosperity, even if it be true to say. that 
many Naval Architects do not join our ranks until 
they are established in their profession. Young men 
are not coming forward as they should, nor are the 
younger generation showing more than a lukewarm 
interest in the valuable scholarships which the 
Institution has to offer. I therefore look to you, 
gentlemen, to bring the work of the Institution to 
the notice of your younger eolleagues and appréntices 
who are eligible for election, so that next year we 
may be able once again to record @ healthy growth 
in our numbers. 

(To be continued.) 
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Recent Practice in Hydro-Electric 
Powet Development.’ 


By B. HELLSTROM, M. Inst. C.E. 
No. VII. 


(Continued from page 307, March 20th.) 


A.—GENERAL Lay-ovut. 

HE usual arrangement of a low head pressure 
plant often consists of a dam across the river, 

a power station joined to the dam, and a tail race. 
For a high head plant, the usual lay-out consists 
of the following main structures:—(l1) A dam at 
the beginning of the falls, (2) an intake, (3) a head 
race, a low-pressure pipe line or tunnel, (4) a surge 
tank, (5) a high-pressure pipe line, (6) a power station, 
and (7) a tail race. This arrangement of a high- 
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consideration, it is often found more economical to 
place the power station underground near the dam, 
and provide it with an outlet tunnel than to adopt 
the first-mentioned arrangement, provided that the 
power station and the outlet tunnel can be excavated 
in solid rock. 

After this brief summary, I shall refer to different 
parts of a power plant, with the exception of dams, 
which I have to some extent dealt with previously. 
My remarks in this connection will not include a 
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Fic. 68—Hammarforsen Power Station. 


pressure plant necessitates designing the works 
above the power station for the water pressure 
corresponding to the water level above the dam. 
The trend of recent developments, when conditions 
at the site permit, and where medium or large 
quantities of water are utilised, is to deviate 
from the general lay-out just outlined and to utilise 
and thus get rid of the water pressure as near as 
possible to the dam. This can be done by placing 
the power station underground near the dam, in which 
ease the arrangement may be as follows :—(a) a dam, 
(5) an intake, (c) a vertical shaft, (d) a power station, 
and (e) an outlet tunnel, withfor without surge tank. 
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comprehensive description of these parts, but will be 
limited to certain principles and details which may 
be of particular interest. Finally, I shall refer more 
fully to two recent schemes which may be of special 
interest, the first a high head scheme with a power- 
house in solid rock at Krangede, Sweden, the other 
a low head scheme founded on clay at Swir, in Russia. 


B.—INTAKEsS. 


Large intake chambers are generally constructed of 
reinforced concrete. 

Just as in the case of other concrete structures, 
it is of vital importance to make provision to elimi- 
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Fic. 66—Krangfors Power Station. 


Apart from other minor items, the cost of the works 
numbered (3), (4), (5), (6), and (7) above has to be 
compared with the cost of (c), (d), and (e). When the 
capital cost, as well as the recurring costs, are taken into 

* Lectures delivered at the University of London on Novem- 
ber 6th, 8th, llth, and 14th, 1935. 





utilised, should number as many as the pipe lines or 
turbines. This involves the provision of a permanent 
expansion and contraction joint between each intake 
chamber and the next, and consequently there will 
be no common wall between the chambers. 

To obviate uplift pressure, only the side walls of 
each chamber and intermediate walls, if any, should 
be carried down to the rock foundation, thus leaving 
a free space between the rock foundation and the 
concrete bottom slab of each chamber. So as to 
avoid dangerous temperature and shrinkage stresses 
in these comparatively thin walls, which are carried 
down to the foundation, the chambers should’ be 
provided with a temporary shrinkage joint right 
through the chamber between the thin walls. Several 
months after concreting, when the main shrinkage 
has taken place, these temporary joints are filled with 
concrete at a relatively low atmospheric temperature. 
As the reinforcement bars have to be carried right 
through the temporary joints, each bar is provided with 
a bend, so that it may not be subject to tension caused 
by shrinkage of the concrete structures on each side 
of the shrinkage joint. The bends are concreted in 
later on, and they will therefore not affect the final 
strength of the structure. 

It is necessary to provide the intake chambers 
with an open-air inlet to the pipe line, so that, when 
the intake gates are closed, no vacuum may occur, 
causing the external atmospheric pressure to subject 
the pipes to dangerous stresses. These air inlets 
should be spacious and the access of air should be 
automatic and not dependent upon mechanical 
operation. 

Examples of these principles are shown in Figs. 65 
and 66. Fig. 65 shows the power station at Hammar- 
forsen, Sweden, where concrete scroll cases for the 
turbines have been used; whilst Fig. 66 shows the 
intake at Krangfors, Sweden, where the water is 
carried to the turbines by steel pipe lines. In both 
cases there is a free space between the rock foundation 
and the underside of the concrete bottom of the 
intake chambers, and permanent expansion and con- 








Fic. 67-—Steel Pipe Line at Haby Hydro-Electric Development. 


traction joints between each chamber and the next. 
The air inlet can also be seen in the figures. 

An intake is generally provided with gates and 
trash racks. The free space between the bars will to 
a certain extent depend upon the size of the turbine. 
Generally, the minimum free space is jin., but for 
large turbines with few blades, through which 
tubbish and even small pieces of wood may pass 
without doing damage, the space may be greater ; 
in actual practice up to 5in. have been used in front 
of large single runners and Kaplan turbines. The 
racks are designed so as to take full water pressure 
at high stresses, as they may be clogged by ice, grass, 
leaves, &c. 

If the trash racks are high, mechanical trash rack 
cleaners are provided. In cold climates, it is neces- 
sary to heat the steel bars electrically, so as to prevent 
them from being clogged by ice. 


C.—PrrE LINEs. 


In the design of steel pipe lines close attention has 
recently been paid to stresses due to variations in load 
and temperature. Theories have been worked out 
for calculating such stresses with fair accuracy, and 
it has been proved in actual practice that what 
would formerly have been considered too bold a 
design is justified both from the theoretical and the 
practical point of view. This refers especially to 
low-pressure pipes with large diameters and small 
plate thickness, when the stresses in a partly filled 
pipe must be considered. 

Fig. 67 shows the low-pressure pipe line at Haby 
power station, Sweden, built in 1914, when these 
theories were applied for the first time. The diameter 
of the pipe is about 13ft. and the plate thickness is 
fin. The highest water pressure is 30ft. to the centre 
line of the pipe line. The tube is provided with rings 
of bent channels, to which are attached vertical 
supports, 33ft. apart, and carrying the load to 





nate, as far as possible, temperature and shrinkage 
stresses. If, for instance, the intake has to be 
designed for several pipe lines, or if the intake is 
placed close to a power station with several turbines, 
it should preferably be divided into separate mono- 
liths, which, when large quantities of water are 


. 


the foundation plinths. Between each support 
and the next there are four angle iron stiffening rings. 
Each vertical support is provided with a bearing at 
the plinth, and temperature stresses are obviated by 
the support sliding in the bearing. There are two 
contraction joints between alternate supports, at the 





points where no bending moment occurs. In this 
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way a statically fully determined structure has been 
obtained. 

Later theoretical developments showed that the 
stiffening angle irons between the supports could be 
dispensed with, even if stresses occurring when the 
pipe was only partly filled with water were taken into 
consideration. It also became evident that the 
distance between the supports could be increased in 
proportion to the diameter of the pipe. Fig. 68 
shows a pipe line at Kungsfors power plant, Sweden, 
built in 1918. The diameter is 104ft., the plate thick- 
ness fin., and the-distance between the supports no 
less than 40ft. The maximum water pressure is 
43ft. This pipe, which is 375ft. in length, has two 














Fic. 68——Steel Pipe Line at Kungsfors Hydro-Electric 


Development. 


expansion joints only, one at the middle and one at 
the downstream end of the pipe. Movements due to 
temperature variations are allowed by the deflection 
of the comparatively slender steel supports. 

Mention has been made of the fact that an intake 
for a pipe line must be provided with air inlets, so 
that when the gate is closed the pipe should not be 
subjected to dangerous stresses due to external 
atmospheric pressure. Recently, the complete collapse 
of a section of a 6ft. diameter pipe occurred in India 
when a drain valve at the bottom of the pipe for 
emptying the pipe was inadvertently opened without 
opening the air valve at the top. The pipe collapsed 
from a height of 6ft. to about 15in. 

Wooden stave pipe lines are, if properly designed, 
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Fic. 69-—Tests of Swelling of Planks Submerged in Water. 


well worth consideration. The planks are prevented 
by the water from rotting, and if properly maintained 
these pipe lines may have a life of fifty years or more. 

To design a wooden stave pipe line it is necessary 
to know the properties of the wood used for the 
planks, since they are subjected to forces at right 
angles to the fibres and also to forces due to the 
swelling of the planks when saturated with water. 
Very few data being available on this latter point, 
some experiments have recently been carried out in 
the following way : 

Two planks 3in. by 6in. by 16in. were placed on 
top of each other and placed between two steel joists 





kept together by bolts to prevent the swelling of the 
planks at right angles to the fibres, as shown in 
Fig. 69. The planks used were air dried for six months 
after felling. The test specimens were then placed in 
a tank of water, and the stresses between the planks 
were measured after the test specimens had been 
kept in water for 1, 7, 20, 90, and 240 days. This 
was done by putting the test piece in a testing 
machine and compressing the joists to such an extent 
that the nuts could just be turned by hand. The 
result is shown in the diagram on the right of Fig. 69. 
From this diagram it will be seen that after a couple 
of months the stress between the planks attained a 
constant value of roughly 100 tons per square metre, 
corresponding to about 140 lb. per square inch. This 
stress was independent of the initial stress between 
the planks. Further tests seemed to indicate that 
the stress between the planks would approach the 
same constant value if kept for a sufficiently long 
time under water, even if new stresses were introduced 
after the planks had been in water for some time. 
It will be seen that the stresses between the planks 
at right angles to the fibres in the wooden stave pipe 
line will not exceed the constant value given above, 
and are independent of the initial stresses imposed 
when the pipe line is made. 

Fig. 73 shows the wooden stave pipe line at 
Lindesnas power station, Sweden. The diameter 
is 5-5ft. and the distance between the supports 
13ft. The thickness of the planks is 2}in. 


D.—Heap Race. 


As an interesting example of a head race excavated 
in soft soil and lined with concrete, the Tummel 
Power scheme in Scotland may be quoted. Close to 
the outlet of the river Tummel from Loch Rannoch 
a control weir has been built, and from this point 
the water passes down the river channel to an intake 
dam 4 miles downstream. This dam forms a reservoir 
and diverts the water into a head race, which, follow- 
ing the contour of the hillside above the river valley 





concrete slabs, shown in Fig. 72, varying in thickness, 
according to the nature of the ground, between 5in. 
and 12in. Permanent construction joints are provided 
at 30ft. intervals. 


E.—GaATEs. 


In the arrangement of gates, apart irom the 
ordinary purpose of the regulation of water, there are 











F 1G. 73—-Wooden Stave Pipe Line at Lindesnas Hydro- 
Electric Development. 


often special requirements to be met, such as dis- 
charging ice and timber with the smallest possible 
amount of water, at the same time allowing openings 
of sufficient: width. 

A type of gate which has been found particularly 














Fic. 72—Head Race of the Tummel Hydro-Electric Development. 


for about 3 miles, brings it to the forebay, whence 
two steel pipes carry the water to the power-house 
where a head of 170ft. is utilised. The capacity of 
the station is 48,000 b.p. 

The head race is excavated in soft material, with a 
bottom width of 18ft. and the sides sloping 1 in 1}. 
Throughout its length it is lined with reinforced 


suitable to meet such special requirements is the 
sector gate. A recently introduced type of sector 
gate is shown in Fig. 70, giving a view of the sector 
gate at Krangede hydro-electric development. The 
gate is supported by a number of bearings along the 
downstream end of the gate, and it is closed by raising 
it and opened by lowering it into a pit. The top sur- 











Fic. 70-—Sector Gate at Krangede 


Fic. 71-— 





-Taintor Gate at Munkfors 
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face consists of planks extending from the upstream 
to the downstream end of the gate. Whilst there are 
permanent free spaces between the planks on the 
upper part of the deck, the planks are placed close 
to each other on the lower part. When water is 
discharged over the gate some water escapes through 
the openings, filling the recess in the concrete right 
up to the lower portion of the deck. The internal 
pressure thus created balances part of the weight of 
the gate, whereby it becomes easily manceuvred. 
When the gate is closed, the water beneath the deck 
leaks out, but remains in the pit, which can be 
emptied by special valves. The gate is operated by 
hoisting gears placed on top of the piers, on each side 
of the gate, the gates being moved by racks protected 
against floating objects by being placed in recesses 
in the piers. 

In cold climates ice troubles are often experienced 
in connection with the operation of gates. If the 
sector gate is opened by being lowered below the 
water surface, the temperature of the gate is kept at 
the same temperature as the water. On, the other 
hand, ice is formed on the surface ot the piers above 
the water level, and also, when the gate is closed, ice 
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FiG. 74—STONEY GATES AT MUNKFORS 


muy be formed between the gate and the masonry. 
These portions of the pier should therefore be heated 
electrically, so that no ice troubles occur. 

Another type of gate frequently used is the Taintor 
gate. These gates are fixed to the masonry by two 
bearings only, one on each pier. Fig. 71 shows the 
Taintor gate at the head race at Munkfors hydro- 
electric development in Sweden, where the bearings 
have been placed above the water, so that they should 
not be damaged by floating objects. By this arrange- 
ment side loads on the piers or abutments might be 
created, which have to be taken into account in 
ascertaining the stability of the piers. 

Intakes and turbine scroll casings are often closed 
by ordinary sluice gates. Big-openings may be divided 
into four minor openings, the two top openings pro- 
vided with gates with fixed wheels, whilst the two 
lower openings may be closed by sliding gates. By 
this arrangement the cost of gates is reduced. When | 
closing, the two bottom gates are lowered first, while | 
there is practically the same water level on each side | 
of the gate. When opened, the top gates are hoisted | 
some few inches until there is practically the same | 
water pressure on both sides of the gate, and then | 
all the gates are hoisted at the same time. 

Of course, the usual type of Stoney gates are also | 
frequently used. Fig. 74 shows a photograph of | 
two big Stoney gates at Munkfors hydro-electric 
development. 





(To be continued.) 








A Continuous Bright Normalising 
Furnace. 


| 
At the invitation of Birmingham Electric Darnioss;| 
Ltd,, of Birlee Works, Tyburn-road, Erdington, Bir- 
iniigham, we recently i ted a new bright normalising 
and annealing furnace installed by that firm at the | 
Stourbridge Rolling Mills. It treats the material con- 
tinuously in a single layer under accurately controlled | 
conditions, and the time-temperature cycle for any desired 
hardness or tensile strength is readily determined. 
Approximately one hour is the time required for normalis- 
ing. Work can therefore be dealt with rapidly, whilst 
the metallurgical results are claimed to he superior to those 
obtainable. by other methods. A special atmosphere 
maintained in the furnace excludes all air, thereby pre- 
venting oxidation of the work. Generated from coal 
gas in a patented * Birlec ’ equipment this atmosphere 
entirely avoids pickling. Cold rolled metal retains a mirror 
tinish, while even hot rolled material is descaled when 
normalised, the oxide being converted to iron by the 
reducing constituents of the atmosphere. 
Coiled strip, straight lengths of strip, or sheets can 





| 


be treated. Standard furnaces can deal with material 
from 0/020in, to 0-25in, thick up to 24in, wide. They 
can be easily adapted to cope with both wider and heavier 
material. When narrower strips are treated, a number 
can be passed through the furnace simultaneously, side 
by side, and if required the material can be handled in 
two or more thicknesses. At present the equipment is 
available in three standard models, designated A, B, and 
C. The first deals with strip with a maximum width 
of 12in., and is capable of an output of approximately 
6cwt. per hour. Model B can handle strip up to 18in. 
wide with an output of mpprominniny 10 cwt. per hour, 
while model C is intended for strip up to 24in. wide, and 
is designed for an approximate output of 15cwt. The 
furnace at Stourbridge has a capacity corresponding to 
model A, 


As the drawing indicates, the complete equipment 


lengths of strip or wire require no carrier, as they are 
drawn through the furnace by external winding gear. 
Although the cost of operating a furnace naturally 
depends to some extent upon the operating conditions, 
the following figures are said to represent the cost under 
average circumstances and make conservative allowances 
for all losses. They relate to the normalising of 1 ton 
of steel at 910 deg. Cent.:— 
Electrical energy = 235 kWh. 
Cost at $d. per kWh, 9s. 9d. 
Gas for atmosphere =900 cubic feet from 300 cubic 
feet of coal gas. 
Cost at 2s. 6d. per 1000 cubic feet of coal gas, Yd. 
Cost per ton of steel treated = 10s. 6d. 


These figures are based on the result of continuous 





twenty-four-hour operation, but the cost of daily opera- 








CONTINUOUS BRIGHT NORMALISING FURNACE 


comprises an electrically heated furnace joined to a water- 
jacketed cooling chamber, the two forming a continuous 
tunnel, The casing is made gas-tight and the end openings 
are reduced to the minimum dimensions required for the 
passage of the work, which is carried on closely spaced 
rollers throughout the length of the equipment and on a 
loading table at the charging end. In the heating chamber 
rollers composed of a nickel-chromium alloy are employed. 
The rollers are driven at a uniform surface speed by an 
electric motor through a variable-speed gear-box with a 

of 6 to 1. The rate of travel can therefore be con- 
trolled according to the thickness of the work. Heavy- 
gauge nickel chrome heating elements are supported on 
the roof and floor of the heating chamber. They are 
arranged in three sections with independent temperature 
control, so that the heating can be graded throughout the 
furnace, The life of the elements is several years. By 
means of an automatic regulator associated with each 
of the three heating element sections, the temperature 
is maintained constant within a few degrees of the desired 
value, and the three regulators also serve as temperature 
indicators. 

Although at the Stourbridge Rolling Mills the furnace 
atmosphere is provided by a patented “ Birlec ” generator 
supplied with coal gas, dther sources of supply may be used 
according to requirements. The “‘ Birlec’’ generator consists 
of a combustion chamber in which controlled quantities of 
coal gas and airare burned, and the resulting gasesare passed 
through purifying plant, which removes the water vapour 
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tion will be somewhat higher as extra power is consumed 
in restoring the working temperature after each shut 
down. Maintenance and labour costs are said to be 
extremely low. The life of the rollers and heating 
elements is several years. The labour required is simply 
that needed for loading and unloading the material, 








The B.E.A.M.A. Report. 


THE annual meeting of the British Electrical and Allied 
Manufacturers’ Association was held on March 19th, 
when Mr. J. A. Hirst, the Chairman of the Council, pre- 
sided. Following a sympathetic reference to the death 
of the Director, Mr. D. N. Dunlop, the annual report of 
the Council for the year 1935 was presented for approval. 
It shows that Great Britain’s overseas trade in electrical 
products still remains at abbut 334 per cent. below its 
pre-slump value. The Empire market now absorbs 
about 70 per cent. of British electrical exports, a per- 
centage increasing from year to year. At home, new high 
records for current consumption during 1935 resulted 
in a fairly general upward movement of turnover figures 
in electrical manufacture. Orders for heavy plant reached 
the highest level since the slump. While business in 
motors and turbines showed some increase, transformer 
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DIAGRAMMATIC ARRANGEMENT OF FURNACE 


and sulphur before admission to the furnace. Containing 
carbon monoxide, carbon dioxide, hydrogen, and nitrogen 
the furnace atmosphere is slightly combustible. It has 
an appreciable reducing effect, but its exact composition 
may be modified as required to suit almost any class o 
material. Gases produced in this way have approximately 
three times the volume of the raw gas, and the cost of 
generating the furnace atmosphere is therefore very small. 

Pressings, blanks, and other small parts are conveniently 
carried on an endless conveyor belt of woven heat-resisting 
wire mesh, which passes continuously through the furnace. 
In some cases sheets and lengths of strip can be dealt with 
in a similar manner. When treating heavy and bulky 
items the work may be conveyed on a series of trays 
intermittently pushed through the furnace. Continuous 


f|to manufacturers of smaller apparatus. 


turnover was also stationary, Heating and cooking appli- 
ance manufacturers experienved better trading conditions. 

The increasing popularity of electricity, together with 
intensive building activity, gave an increased turnover 
Imports of 
apparatus increased slightly compared with 1934. They 
amounted to almost 44 per cent, of the exports, a state 
of affairs that, considering the practical exclusion of 
British electrical products from foreign markets, is 
unsatisfactory. The protection afforded by the present 
import duties on such things as small motors, instruments, 
&e,, still leaves much to be desired. The number of 
insured workpeople in heavy plant manufacture increased 
and the percentage of unemployed diminished. Cable, 





apparatus, and lamp manufacture showed the greatest 
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improvement from the employment point of view. The 
number of persons engaged in wiring and contracting 
again rose considerably, but the percentage of unemploy- 
ment remained very high, indicating that the influx 
of labour to this section of the industry is excessive. 
In July of 1935 the total number of insured employees 
was 270,970, compared with 257,830 in the previous year. 

The work of standardisation, which is one of the primary 
activities of the Association, continues to grow. To-day, 
the Association is represented on over 200 committees 
of the British Standards Institution by over 700 repre- 
sentatives. The Impulse Voltage Test Committee has 
practically completed the work of drafting general rules 
for impulse-voltage testing, and specific rules for the 
impulse-voltage testing of transformers and switchgear. 
With minor alterations, the Committee’s general rules 
were accepted by the I.E.C. Impulse Voltage Sub- 
Committee at meetings of the International Electro- 
technical Commission held in Brussels in June last. To 
elicit the views of power engineers, the Chairman of the 
B.E.A.M.A. Committee read a paper on the standardisa- 
tion of impulse-voltage testing before the Institution of 
Electrical Engineers in November of 1935 and the fact 
that no serious criticism was offered is regarded as 
indicative of the thoroughness of the work of his Com- 
mittee. 

The proposals of the Switchgear Technical Committee, 
as embodied in its draft revision of British Standard 
Specification 116, ‘‘ Oil-immersed Switches and Circuit 
Breakers,” were reviewed by the Switchgear Advisory 
Committee of the International Electrotechnical Com- 
mission at the Brussels meeting in June, when a very 
close measure of agreement was arrived at on inter- 
national standardisation of this important apparatus. 
The Chairman of the Switchgear Technical Committee 
was appointed with one of the French delegates to prepare | 
a draft’ international specification for submission to all 
the national committees under the six months’ rule. 

In addition to this important work, the Switchgear | 
Technical Committee prepared draft specifications for | 
air break switches and air break circuit breakers, com- 
bining in these specifications the substance of six existing 
standard specifications. The revision by the Transformer 
Technical Committee of British Standard Specification 
171, ** Transformers for Power and Lighting,’’ has now 
passed through almost all its stages, and it is anticipated | 
that the revised specification will shortly be issued by 
the B.8.I. It is considered that this specification will 
he one of the most complete and valuable of the whole 
range of British Standard Specifications. Similarly, it 
is expected that the revised instrument transformer 
specification, which is to be issued shortly, will mark a 
great advance on the previous specification. The Instru- 
ment Technical Committee has completed its revision 
of B.8.8. 89 of 1929 (‘* Indicating Ammeters, Voltmeters, | 
Wattmeters, Frequency and Power Factor Meters”’), 
and the draft has been passed by the section and by the | 
B.E.A.M.A. Standardisation Committee for transmission 
to the B.8.T. for consideration by that body. 

The Standardisation Committee set up a special tech- 
nical committee to prepare a draft specification for flame- 
proof gate end boxes and completed its work in record 
time. The draft has been sent to the B.S.I. to serve as a | 
basis for a new specification. 

Pending a joint discussion with the Transformer Tech- 
nical Committee on the basis of rating, progress of the 
Mercury Are Rectifier Committee has been slowed up. 
Rectifiers, and particularly those used for railway service, 
are subjected to widely fluctuating loads in addition to 
severe oyerloads, and the problem has been to define 
an equivalent load for both rectifiers and transformers | 
for test purposes. It is not practicable to reproduce on | 
the test bed the fluctuating load cycle encountered in 
practical service, and it is essential for test purposes to 
agree on some equivalent load which will be acceptable 
to the purchasers’ consulting and inspecting engineers. 
Discussion of the subject is proceeding. 

“Conditions of Contract’ was one of the first subjects | 
which brought manufacturers together in the formation | 
of the B.E.A.M.A., and the work continues to grow in 
importance and in its ramifications. The Association’s 
conditions are said to be accepted by buyers at home 
and abroad as being fair and reasonable. The Association 
continues to co-operate with other kindred associations— 
the E.L.M.A., the E.R.A., and the associations represent- 
ing the electricity supply undertakings. 

Upon the death of Mr. Dunlop, Mr. Watlington was | 
appointed sole director of the Association. The Chairman 
announced that the following had been elected by ballot 
to fill vacancies on the Council :—Bellis and Morcom, | 
Ltd., D.P. Battery Company, Ltd., Elliott Brothers | 
(London), Ltd., Evershed and Vignoles, Ltd., and Mather 
and Platt, Ltd. Mr. E. S. New was elected Chairman | 

of tne Council, and Mr. J. A. Hirst, Vice-Chairman for | 
the session 1936—37. 








SIXTY YEARS AGO. 


Tue strike against piecework at the Erith shops of 
aston and Anderson which began in the last weeks of | 


| 1934, 66,000 tons and 87-03 million marks, and 1935, 


| the total value of 18 million marks, as compared with 
9-3 millions in 1934. 
|and Chile were responsible for 3 millions and 1 million 


| which, through the work of industrialisation which took 


| 
| 
land Australia 422 tons and 397 tons in the two years 
| 
| 


Stone-working machines were only exported to the 
extent of 72 tons in Europe as contrasted with 148 tons 


mechanical hammers. 


| received. Sixty of the employers stated that they did not 
use the piecework system, pri ily because it was not 
suitable to their trade. Of the ninety-seven employers 
using the system some adopted it in all possible depart- 
ments and others only on a limited scale. In some 
districts, it was stated, the system was so much liked by 
| the men that any attempt to substitute day work for it 
| would probably induce a strike. In sixty cases each man 
| was paid individually through the firm’s pay office. 
| Fifteen employers paid through a piece master and eleven 
| paid partly directly and partly through a piece master. 
|The remaining eleven employers made no return under 
| this heading. In forty-six cases no abatement was made 
|in the payment to any man who failed to make a good 
| week’s work. Eleven employers stated that the men had 
always earned more than their weekly rated pay and that 
the question of abatement had therefore never arisen. 
Thirteen said that any abatement which might be due 
was made out of the next accruing piecework balance of 
the workman concerned. Eleven employers replied that 
the abatement was made in the man’s earnings, five said 
simply that a deficiency seldom or never occurred, and 
eleven were silent on the subject. As regarded the actual 
returns received by the workmen from the piecework 
system it was found that the total earnings showed an 
excess of anything from 15 to 75 per cent. over the day- 
work wages for a 54-hour week, the general average being 
from 30 to 45 per cent. The general conclusion reached 
from the inquiry was that the allegations made against 
the piecework system by the men’s union were for the 
most part quite unfounded, and that the best qualified 
and ablest workmen were to be found in those shops and 
districts where piecework was the established practice. 











German Machine Tool Exports. 


Tue official trade returns show that the exports of 


| machinery of all kinds from Germany in 1935 did not 


materially differ from those in the previous year. As 
quoted by the “ Westfalische Zeitung,” the volume of 
the exports amounted to 255,400 metric tons of the value 
of 418 million Reich marks, as compared with 253,100 
tons and 418-3 million marks in 1934. As the value of 
the imports diminished from 40-5 million marks in 1934 


' to 23-3 millions last year, the export surplus rose from 


377-8 to 394-7 million marks. 
Included in the above figures is the machine tool 
ndustry, to which a considerable impetus was given by 


The St. Albans Sand and Gravel 
Company’s Pits. 


Tue St. Albans Sand and Gravel Company, Ltd., owns 
several workings in different parts of the country, which 
provide interesting examples of the methods used for 
sand and gravel classifying and grading. Fig. 1 is a 
view of the Smallford Works washers, which we recently 
visited. Here the raw material is excavated by a No, 21 
Ruston Bucyrus dragline excavator and discharged into 
an overhead hopper which feeds a train of skip wagons. 
The loaded wagons are shunted up a ramp and tipped to a 
hopper feeding a pool belt conveyor. The conveyor feeds 

















the inland demand by the increasing use of tools and the | 


substitution of new for old machines, but which was less | 


fortunately situated in the export department when 
considered individually. The statistics given by the 
newspaper show a large diminution over preceding 
years. In 1913 the exports were 90,000 tons in round 
numbers of the value of 98-27 million marks; in 1931 
the figures were 147,000 tons and 258-33 million marks ; 
in 1933 they were 83,000 tons and 131-88 million marks ; 


50,000 tons and 78-15 million marks. The latter total 
includes oversea exports to all countries combined of 


Of these figures, Argentina, Brazil, 


marks in the two years respectively ; Japan and China 
for 8-4 millions and 3-6 millions; the United States 
for 0-55 million and 1-1 millions; and the Dutch East 
Indies for 0-1 million and 0-2 million marks in the two 
years respectively. 

The most important group is that of metal-working 
machines, of which by far the largest quantity was dis- 
posed of in Europe, namely, 31,612 tons, as compared 
with 41,207 tons in 1934. In round figures, which are 
given in parentheses for 1934, the exports in 1935 com- 
prised 7700 tons to Italy (4100 tons) ; 
6100 tons (3900 tons); Russia, 3700 tons (18,200 tons) ; 
Japan, 3700 tons (5900 tons). These figures are followed 
by lesser deliveries to France, Belgium-Luxemburg, 
Sweden, Switzerland, and Holland. The decrease in 
Europe last year was mostly explained by the reduction 
in the deliveries to Russia. The exports to South Africa, 


place in 1934, purchased 8800 tons, declined to 320 tons 
last year. Argentina acquired 913 tons of machine tools | 
as against 897 tons in 1934, Brazil 981 tons and 557 tons, 


Great Britain, 


FIG. 1—SMALLFORD WORKS WASHERS 


a 1}in. mesh screen, and the oversize passing to a Goodwin 
and Barsby jaw stone crusher, the undersize joining the 
crusher discharge to be re-elevated by a second pool belt 
conveyor to a four-barrel pool contraflow washer. The 
four-barrel design has the advantage that the loading is 
continuously balanced, since the irregular loading effect 
of the contents creeping up the side of the barrel is balanced 
from one barrel to the other, whatever position the unit 
may be in. In the washer some 300 gallons per minute of 
clay effluent and fine sand are washed back to a “‘ Sy-Vor”’ 
classifier feed tank, while the shingle and coarse sand pass 
through the washer to a set of four-barrel pool screens. 





respectively. 

The second important group consists of woodworking | 
machines, of which 3450 tons were exported last year | 
to European countries,.as compared with 2466 tons in | 
1934. In this case Italy imported 838 tons (359 tons in | 
1934); Great Britain, 351 tons (318 tons in 1934); | 
Switzerland, 213 tons (439 tons), with lesser quantities | 
to Holland, Sweden, Palestine, and other countries. | 


in 1934, and 84 tons were forwarded to America as against 
16 tons in the previous year. 

The remainder of the exports apply to steam and | 
hydraulic forging presses, riveting machines, and 
To European countries 1668. tons 





1875 called wide attention to that method of* payment. | were sent as compared with 1199 tons in 1934. Most of 
Political economist’ began to theorise about it and in the | these machines were imported by Italy. and Great Britain, 
daily Press and other organs of publicity masters and men |together with France, Russia, and Japan in the order 
freely expressed their divergent views. The men disliked | mentioned, while about 157 tons were exported to Asia 
the system or so at least the Amalgamated Society of | as against 279 tons in 1934. 

ingineers stated in defence of the Erith strike. It was 

alleged that piecework placed the men under the tyranny | 
of the “* butty ’’ or piece master who monopolised more 
than his fair share of the proceeds ; that at the end of a job 
the men sometimes found themselves actually in debt 
to their employers inasmuch that they had not earned the 
full amount of their weekly rated wages ; that they were 
forced to pay any deficiency ; that the results, even when 
equally distributed, were small; and that actual earnings 
were reduced by the system and wages were brought 
down to the lowest possible level. The Iron Traders 
Employers’ Association was not content to allow these 
statements to pass unchallenged. It circularised one 
hundred and ninety-eight of its members and drew up a 
report analysing the answers which it had received to 
its questions. One hundred and fifty-seven replies were 








ALTHOUGH the British Industries Fair closed only at 
the end of February, the Birmingham Chamber of Com- 
merce, which organises the Engineering and Hardware 
Section of the Fair in close collaboration with the Depart- 
ment of Overseas Trade, announces that definite bookings 
for the 1937 Fair in Birmingham already amount to 60,000 
square feet, while the reservations made by letter account 
for a further 150,000 square feet. Of this total, 12,900 


square feet has been definitely booked by thirty exhibitors 
in the engineering group. The 1937 Fair will, as this 
year, be held simultaneously in London and Birmingham 
and the total number of provisional applications in both 
sections now amounts to 561,800 square feet. 




















CLASSIFIER AT SMALLFORD 
WorRKS 


Fic. 2—""SY- VOR"’ 


The sharp sand is fed to two Rickoff sand wheels for de- 
watering and the shingle is separated into graded sizes 
and passed to storage bins. The fine sand in the clay 
effluent is concentrated in the classifier feed tank and 
exters the classifier through tangential inlet jets at a 
velocity of about 25ft. per second, where it is thoroughly 
washed and treated by the method used in the “ Sy-Vor” 
classifiers, one of which is illustrated in Fig. 2. The principles 
involved were demonstrated at the time of our visit to 
the Smallford Works by Mr. G. Andrews, consulting engi- 
neer to the Key Engineering Company, Ltd., of 4, Queen 
Vietoria-street, the makers of “‘ Sy-Vor” classifiers, at 





374 


THE, ENGINEER 





AprIL 3, 1936 








his laboratory. The demonstration was started by means 
of a model showing how the sand bedded itself together 
in an ordinary sand heap and the way in which a water 
jet applied to it merely bored for itself a hole through 
which it passed, leaving the bulk of the material undis- 
turbed. The tightness with which sand will pack when 
allowed to settle was explained by Mr. Andrews as being 
due to capillary attraction in addition to gravity. He 
gave the total surface area of fine sand as being 2000 square 
feet per cubic foot in comparison with that of washed 
ballast from the Smallford Works, which has an area of 
only 90 square feet per cubic foot. His reasoning was that 
capillary attraction, which is proportional to surface area 
and inversely proportional to distance between individual 
particles, must be counteracted to release fine material 
and to maintain fluidity of sands. ‘‘ Quicksands”’ (an 
example of perfect classification) settle to a rigid mass in 
standing water. Rising streams of water through sands 
only cut channels and do not break down mass capillary 
attraction. The high velocity scouring action above the 
settled sand bed, induced by the high pressure vortex 
diffuser used in a *‘ Sy-Vor ” classifier, lifts the individual 
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FIG. 3—SECTION OF “SyY-VOR’"’ CLASSIFIER 


sand particles from the sand bed surface whilst the 
escaping scouring water carries away the released fine 
particles. 

A small vortex diffuser suspended in air 5ft. above the 
ground discharged 1 gallon per minute of water in a uni- 
form parabolic film; the diameter of the base of the parabola 
was approximately 5ft. The horizontal velocity of the 
film leaving the diffuser under these conditions was 
between 8ft. and 9ft. per second. The thickness of film 
immediately after leaving the diffuser was computed to 
be approximately 15/1000th of an inch. At slightly less 
than Ift. diameter the thickness of the film reduced to 
1-3/1000th became unstable and broke up into small 
droplets, which continued to fall in the same parabolic 
formation. An identical diffuser submerged in a 4in. 
diameter beaker of water imparted a rotary motion to the 
water in the beaker. Under the combined influences of 
the high velocity horizontal stream and the rotary motion 
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of less than 400 cgs. units, directed away from the sink, 
induced a flow completely round the tank (42in.) in pre- 
ference to the direct flow of only 2in. from source to sink. 

The principle which Mr. Andrews demonstrated is 
applied in the “* Sy-Vor ”’ classifier in the manner shown 
in Fig. 3, while a view of the Smallford classifier is shown 
in Fig. 2. In Fig. 3 the second view shows a section of a 
classifier in the ‘‘ semi-empty ” condition; in the first 
view it is shown in the full condition. In both cases the 
machine works satisfactorily, so that no metering of the 
sand need take place, and the classifier can be placed 
straight in the feed line to deal with whatever quantities 
come to it as and when they arrive. 

As will be seen, the classifier consists of a hopper, in the 
centre of which is fitted a vortex producing piece, through 
which water is brought. The vortex produces a two- 
dimensioned vortex flowing round vertical circles in the 
hopper and in a horizontal circular motion at the same 
time. A notable feature of the principle is the entire 
absence of moving parts within the classifier. The vortex 
operates along the flow lines shown in each of the conditions 
of “ fill’’ shown, and in each case the flow plays across 
the surface of the sand, drawing it towards the centre and 
carrying with it the light clay particles in suspension. 
The sand is, at the same time, raised and stirred, enabling 
the water to flow through it to an extent which prevents 
packing. In the semi-empty condition the water flow 
from the vortex is carried down to the true bottom of the 
hopper in a central tube piece, plays over the sand surface 
there, and returns up the central tube, taking with it the 





High Pressure 
, Makeup Y os Supply 


1 





Clay & Sand Feed 




















Settled Clay 


























Tee Enciweer 


FiG. 4—TESTING ARRANGEMENT FOR CLASSIFIER 


light suspended matter. In the full condition the water 
passage outside the central tube is choked with sand 
and the water flow passes across the surface of the sand in 
the false bottom directly from the vortex nozzle, returning 
with its matter in suspension up the centre. The sand 
carried to the centre in the water stream drops down the 
central orifice under gravity. The suspended clay, &c., 
is drawn up the central waste pipe with the water outflow. 
The action of the vortex in the second or empty con- 
dition in Fig. 3 is more powerful than in the first or full 
condition, so that it quickly reaches the condition of semi- 
emptiness. The discharge of sand at the central orifice 
is maintained by means of a small water flow to prevent 
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FIG. 5—-ARRANGEMENT OF A CONCENTRATOR AT A GRAVEL PIT 


induced by this stream an area of low pressure is created 
having a maximum depression directly below the centre of 
the diffuser. This induces a rising stream of water over 
the entire area other than that closely adjacent to the 
container walls. In the centre of the vortex, with 1 g.p.m. 
diffuser discharge, the rising velocity exceeds 1}ft. per 
second. This was demonstrated by repeatedly lifting a 
lin. diameter glass marble from the bottom of the beaker 
4in. below the diffuser outlet. The falling velocity of a 
lin. glass marble in still water is 1}ft. per second. In 
“ Sy-Vor ” classifiers, in addition to scouring the sands, 
the high-pressure diffuser maintains the underside of 
the sand bed in a state of fluidity and prevents. central 
coring. Low-pressure vortex diffusion, it is claimed, has 
proved a remedy for the directional short-circuit streams 
induced by the momentum of the entering feed into 


choking. The flow is produced by regulating the negative 
head allowed to the normal upward water discharge. 
Naturally, the greater the negative head on the outflowing 
water the less the water discharged at the sand orifice. 

In Fig. 4 a classifier is shown on test on the testing lay- 
out in Mr. Andrews’s laboratory, the arrangement includ- 
ing a test of the “ pick-up” qualities of a vortex. As 
shown, a tank is fitted with a standard “ Sy-Vor ” vortex 
unit suitably screened. In the bottom of the tank is a 
normal mixture of clay and sand. When water is pumped 
through the vortex the clay-sand mixture is picked up 
and carried out of the tank overflow to a hopper. Here 
further clay and sand is added for the classifier test and the 
resultant is drawn out by the siphon feed shown and into 
the classifier. 
centrally. The outlet pipe of the classifier has its end in a 





classifiers and settling tanks. It was shown by means of 
a submerged inlet 2in. distant from an overflow sink in 
a 12in. by 10in. glass fronted tank that an inlet momentum 


condition of hydraulic pressure by the arrangement shown, 
which enables the negative head at the sand outlet to be 
varied. When filling the classifier initially the sand outlet 


The water feed to the vortex is brought in | 





must be closed and an automatic arrangement is provided 
to enable this to open automatically when sufficient sand 
has entered and to control it. It consists of an air chamber 
and vacuum pipe fitted on the water outlet with an addi- 
tional balancing pipe to the classifier. The vacuum is 
applied to a diaphragm regulating the sand outlet cock. 
Thus when no water flows through the system the cock is 
closed and remains so until the action of the classifier 
produces sufficient vacuum to open the cock. Only when 
the sand content is sufficient in the classifier for a good 
vortex does the vacuum produced become sufficient for 
the purpose so that an automatic control is achieved. 

The ability of the vortex to pick up material when 
needed is illustrated by its use as a concentrator in 
the lay-out shown in Fig. 5. Here a vortex is used to 
maintain the sand, clay, and water in an emulsified con- 
dition, so overcoming the separation which would other- 
wise take place in the concentrating chambers shown. 
It is interesting to note that with the lay-out shown no 
difficulties arise if the plant is stopped and restarted, as 
the packing which then occurs is rapidly freed by the 
vortices. This ability also overcomes any difficulties due 
to irregular feeding which would otherwise occur. The 
clean nature of the sand produced and the small amount 
of water discharged with it were features which were 
most noticeable. 








The Indian Market. 


THE change in the Indian demand is illustrated in the 
utilisation of the motor car. The era of great railway 
development is over. The country is well served by its 
42,000 miles of railway line. The future is with the 
metalled roads, of which India already has over 60,000 
miles, Twenty years ago there was scarcely a bus service 
in the country. To-day motor buses run everywhere 
where there is a road capable of carrying them. In the 
beginning the British motor car manufacturer was slow 
to utilise the new market that was open to him. Ten 
years ago five-sixths of the motor trade was done by 
American firms, and an English car was almost a rarity. 
Currency changes and a preference in the tariff, together 
with better marketing methods on the part of the British 
makers, have reversed the relative positions so far as 
private cars are concerned. Whereas in 1928-9 imports 
from the United Kingdom were 3645 cars, as against the 
10,145 from the United States, in 1934-5 Great Britain 
sold 6311 cars and the States 5564. As regards motor 
buses the United States still holds the foremost position 
with 6559 vehicles as against the 1171 from Great Britain. 
There is no conceivable reason why that inferiority should 
continue, given an adequate sales organisation and 
service after sale—which is more imperative in India than 
elsewhere. 

Any glance through the schedules of India’s miscel- 
laneous imports suggests to the imagination the changed 
life of the country. Motors and tires are taken from 
Great Britain to the value of £2,000,000. Three-quarters 
of a million sterling are expended in pedal cycles and 70 per 
cent. of that trade comes to British firms. Hardware, 
paints and colours, wrought metals, instruments and 
apparatus of various kinds, are all trades in which the 
British manufacturer does a large percentage of the 
business. These goods are teceiving a preference under 
the Ottawa Agreement, to which India is a party. Since 
the signing of that agreement the British proportion of 
the trade has shown substantial advance. Even more 
remarkable is the recent growth in the demand for wireless 
apparatus, for cinematograph films and plants—even 
the smaller towns now have their cinema theatres—and, 
lin the cities, for air-conditioning machinery, telephones, 
| and typewriters. 

The pathetic figure of the punkah-walla has dis- 
| appeared from all the great centres of India. Instead, 
| the Indian, as well as the European, sits beneath whirling 
| electric fans. Cities like Bombay and Calcutta are not 
| only lighted from enormous electricity plants, but the 
| greater number of their factories use electric power. If 
| the electrical history of the smaller centres has been 
| eomewhat chequered from the financial standpoint and 
| there has been a halt in new developments, demand will 
| arise again with any increase of spending power. Even 
more remarkable, as exhibiting the break with immemorial 
tradition, is the employment of chemical manures in 
| agriculture and of chemical products in general industry. 
|In the days of stress the imports of chemicals have 
| increased instead of declining. They were of the value 
| of 292 lakhs in 1934-5, and the British proportion was 
| 56 per cent. There could be no better demonstration of 
| how good organisation in distribution and sound advertis- 
| ing methods can foster business in difficult circumstances. 
| All these things point in the one direction and suggest 
| the change in the character of British trade with India 
that must be made if that trade is to be maintained and 
increased. The older business upon which this country 
| has been wont to rely is growing less. Cotton can never 
| be fully restored. Steel has to meet the increasing capacity 

of India to manufacture for herself. In normal times 
| India must continue to be an importer of steel, and the 
| Iron and Steel Duties Act of 1934 has secured preferential 
| terms and a moderate duty for British steel. Yet it is 
improbable that India will require much more than half 
| a million tons of steel each year from abroad, as against 
| the 1,170,000 tons which she took in 1929. The great 
| staples of our export trade in the past must be increasingly 
| replaced by the technical manufactures, the machinery, 
| and the luxuries which India cannot produce for herself. 
Fortunately, it is in the supply of these that British 
trade has shown greater power of adaptation to the 
market than any of its competitors, not excepting Japan, 
which is always formidable by reason both of its low 
prices and the quick response to circumstances of its 
marketing organisation. 

[From an article by Sir Alfred H. Watson in Lloyds 
Bank Monthly Review, March, 1936.] 




















| Durie March Clyde shipbuilders secured fourteen new 
contracts and nine vessels aggregating 34,120 tons were 
launched. 
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Modern Trends in Warship 
Design.* 
By Rear-Admiral H. G. THURSFIELD (Ret.), 


Tuis paper deals with some broad considerations 
affecting the design of fighting ships, and speculates on 
the lines upon which they may be expected to develop 
in the future. 

It is perhaps not easy to-day to pick out definite 
tendencies in the development of warship design, but one 
at least seems to be clearly marked—that is, the tendency 
towards reduction in the size of battleships. It is true 
that there are only two battleships in service to-day 
which were completed since 1921, and those two are the 
largest afloat, the ‘“‘ Nelson ’’ and ‘‘ Rodney.’ But they 
were built in a hurry, while the Admiralties of the world 
were still in the grip of the theory that each new ship 
built must be more powerful, and therefore bigger, than 
the last. That theory had held sway, with hardly an 
intermission, since the ’sixties of the last century, when 
wooden ships first began to be replaced by those of iron, 
and later steel. 

Up to the end of the ‘eighties there was a general 
agreement in all navies that 10,000 tons was about the 
maximum displacement of the well-designed battleship. 
Thereafter dimensions began to grow, following the lead 
given by the British Navy. By 1894 we were building 
the ‘* Majestic ’’ class of battleships of 15,000 tons. Ten 
years later we had passed to the ‘‘ King Edward VII” 
class of 16,350 tons, to be followed by the ‘‘ Lord Nelson,” 
16,500 tons. Then began a more rapid increase, heralded 
by the much-advertised new departure—really a reversion 
to earlier ideas—of the “ all-big-gun ” ship, of which the 
* Dreadnought ” was the first. Her displacement was 
17,900 tons, but the later ships of the same type grew to 
the 22,500 tons of the ‘“ Orion ” class, while their guns 
were increased from the 12in. calibre, which had been 
standard for so many years, to 13-5in. Just before the 
war we increased again to the 25,750 tons of the ‘ Royal 
Sovereign ” and 27,500 tons of the ‘‘ Queen Elizabeth ” 
classes, and the guns grew once more to l5in. While 
during the war the capital ships laid down—of which 
only one, the ‘* Hood,” was completed—-were of 42,000 
tons. Ships of even greater displacement were projected 
after the war, and would have been built but for the halt 
called by the Washington Treaty. The British Navy 
led the way in this “‘ battle of the building yards,’’-but it 
was followed by all others. 

Now, however, a distinct tendency in the opposite 
direction is to be noted. Of the battleships under con- 
struction for the French Navy, the first two are not of 
the maximum displacement permissible under the 
Washington Treaty—they are of no more than 26,500 
tons and armed with 13in. guns. It is true that they are 
in one sense an illustration of the “ bigger and better ” 
habit, since they were admittedly a reply to the German 
** pocket battleship ’’ of 10,000 tons, armed with 1 lin. 
guns. The latter cannot be cited as an illustration of 
the tendency towards diminution which I have quoted, 
because they were a product of the restrictive clauses 
of the Treaty of Versailles, and they were not affected by 
the limitation provisions of the Washington Treaty. But 
later developments in Germany do illustrate the tendency. 
When Germany had thrown off the Versailles restrictions, 
and embarked on the reconstruction of her Navy, she 


did not at once proceed to the full Washington limits ; 
she laid down two battleships which are of no more than 
26,000 tons, and are to be armed still with llin. guns. 


The third French battleship under construction, and the 
other yet to be laid down, are to be of 35,000 tons with 
l5in. guns. They represent a reversion to the cult of 
the great ship, but this action seems to have been forced 
upon France by Italy’s action in 1934. 

Italy, it is true, has now on the stocks two battleships 
of 35,000 tons. But the circumstances in which the 
decision to build these two ships was taken in 1934 have 
not been made public, and from the later action of the 
Italian Government it appears doubtful if it represents 
the considered judgment of the Italian Naval Staff. 
For Italy, in the Naval Conference, strongly supported 
the efforts of the British and French Governments in 
the London Conference to induce the United States to 
agree to the a tion of limits of battleships much lower 
than those , Wediiniiiie-40 the length of making 
the Pi. cll a Maine for holding up the conclusion of a 
new naval treaty. 

Japan, too, has strongly urged drastic reduction in the 
size of battleships. Though the Japanese delegation quitted 
the Naval Conference on other grounds before it reached 
t’.e stage of discussing qualitative limitation in detail, 
it has since been reported from Tokyo that Japan will 
be disposed to accept any qualitative limitations upon 
which the Powers still in the Conference may agree, pro- 
vided they are not discriminatory against her. There 
can be little doubt that, but for American insistence 
upon retaining the high limit of 35,000 tons for battle- 
ships, there would to-day have been universal agreement 
to adopt a much lower limit. It has even been suggested, 
in a letter to The Times of March 3rd from Admiral Sir 
Barry Domvile, that the other naval Powers should 
agree amongst themselves to adopt lower limits, leaving 
the United States alone to build the monsters upon which 
they insist. It might be that some arrangement of that 
sort would be adopted, since none of the European Powers 
regard the United States as a potential enemy. But, 
on the whole, it seems unlikely, owing to the uncertainty 
of what would be the attitude of Japan, who hardly 
shares the European view, and none of the Powers who 
have responsibilities in the Far East or Pacific are likely 
to accept limitations from which Japan is free, and which 
she does not observe. 

Nevertheless, it will be generally agreed that the 
almost universal tendency towards the “bigger and 
better” policy, which was for so many years in the 
ascendant, seems to have received a check. Old habits 
die hard, ‘and it may be that this one is far from dead 
yet ; but at least it shows signs of weakening. 

The reason for the reaction against constant growth 
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is not far to seek. It is that ships of as much as 35,000 
tons are approaching the point at which they cease, in 
a phrase coined, I believe, in America, to be “ harbour- 
worthy.”’ From the point of view of moving and fighting 
at sea, there is no limit to the size of ships. But ships 
can no more remain permanently at sea than aeroplanes 
can stay permanently in the air. They spend the greater 
part of their lives in harbour, and if men-of-war are to 
fulfil the functions for which they were built, they must 
be capable of using not only the harbours specially 
prepared for them, but also such harbours as are available 
in those parts of the world in which they will have to 
operate in war. The bigger the ships, the fewer are the 
harbours they can use, and fewer still those in which they 
ean be docked and repaired. The unsinkable ship is 
a vain dream, however big she may be, and no ship can 
operate away from a base for more than a limited period. 
There comes a point when increase of size, though it may 
provide increased hitting power and a lesser measure of 
vulnerability, actually decreases the fighting value of a 
ship by debarring her from operating in many of the seas 
in which her services may be needed. 

The same tendency towards checking the process of 
growth is to be noted in the cruisers projected to-day, 
and this appears to be of very recent recurrence. The 
growth of cruisers before the war is well known to all. In 

the early years of the present century the construction of 

small cruisers practically ceased in the British Navy, 
and the only cruisers built grew in size and armament 
from the “ Niobe ” class of 11,000 tons with 6in. guns to 
the ‘‘ Minotaur ”’ class of 14,600 tons armed with 9-2in 
and 7-5in. guns. Finally, under the stimulus of Lord 
Fisher, they grew into the battle-cruiser, which, in its 
latest form, the *‘ Hood,” became indistinguishable from 
the battleship. 

Yet in 1913 it seemed to be realised that the process 
had gone too far. Cruisers had become so costly that 
they could not be provided in numbers sufficient for the 
reconnaissance needs of the battle fleet of the day, and 
so clumsy that they could not carry out ordinary recon- 
naissance efficiently. So a start had to be made once 
more with small cruisers. Hence the “‘ Aurora” class of 
some 3000 tons which did such good service in the early 
days of the war. Hardly had they been produced, how- 
ever, than the process of growth began once more, and 
they were followed by the “ C ” class, averaging 4000 tons, 
with which, for the greater part of the war, the Navy was 
well satisfied. 

Excellent as were the “‘ C ” class for the duties required 
of them in the late war, they lacked the endurance neces- 
sary for ships to be employed in oceans wider than the 
North Sea, and they were followed by the D’s of 4850, 
the E’s of 7550, and the ‘“‘ Hawkins ”’ class of 9800 tons. 
It was particularly unfortunate that this last class were 
actually built, since their existence in 1921 was probabiy 
responsible for the limits for cruisers adopted in the 
Washington Treaty being set as high as 10,000 tons and 
8in. guns. But for them, the Washington limits would 
probably have been fixed at the dimensions of the *: E” 
class, 7.e., 7550 tons with 6in. guns, and the navies of the 
world would have been saved many millions. 

The adoption of the Washington limits induced all the 
Naval Powers, when they resumed the replacement of their 
ageing cruisers, to build what we now call “A” class 
cruisers—/.e., of 10,000 tons armed with 8in. guns—in con- 
siderable numbers. We now observe once more the same 
process that started earlier in 1913—the resurrection of 
the small cruiser to fill the gap left by the constant growth 
of cruisers to a size which becomes too costly to be pro- 
vided in numbers, and too clumsy to carry out some of 
the most important duties required of cruisers. Hence 
our own “‘ Amphions ” and the French so-called Contre- 
torpilleurs of the “* Fantasque”’ class. We see at the 
same time the general realisation—always excepting the 
United States—that the cruiser, like the battleship, has 
grown beyond the size that is dictated by its functions ; 
and the concerted efforts—of which the chief opponent is 
again the United States Navy—to adopt limits lower than 
those which have been in force for the last fifteen years. 

One can trace the same process at work in surface 
torpedo craft. They, too, have grown from the 30-ton 
torpedo boat, of which the depét ships ‘ Hecla”’ and 
“Vulcan ” in the ’nineties of the last century carried six 
each, to the 1500 or 1800-ton destroyer of to-day. The 
destroyer is chiefly a torpedo boat, though she is also | 
armed, as becomes her name, to fight her like or smaller 
craft. But the gap at the bottom left by the growth of 
torpedo craft is now being filled by the development of the 
torpedo speed boat, of very small displacement and driven 
by internal combustion engines, of which I venture to 
prophesy that we shall see a large development in the 
near future. 

There has indeed been a wonderful development in 
these craft very recently, a development which is chiefly 
wonderful not for the advance in speed available—that 
once the principle of skimming was evolved, followed 
inevitably from the advance in high-speed engines—but 
for the improvement in seaworthiness. 

One of these craft, it was recently reported in the Press, 
made a trip from Portsmouth Harbour to Southampton 
at a time when the weather was so heavy that all boat 
traffic in Spithead and ferry traffic to the Isle of Wight 
was suspended. She made the passage with perfect safety 
and no great discomfort at an average speed of over 
20 knots. 

I have no knowledge of very recent development in 
craft of this sort, but it must be obvious that their'’poten- 
tialities for naval duties are immense. The Admiralty are, 
I understand, adopting them for ships’ boats, but the 
prospects of their utility are far greater than that com- 
paratively minor function. Of slightly gréater dimensions, 
they become torpedo boats, and small torpedo boats with 
a speed of 40 knots or over, which are not liable to be 
immobilised by heavy weather as were the old torpedo 
boats, and they would be much more efficient in that réle 
than 1500-ton destroyers. Armed with depth charges, 
they would be ideal anti-submarine craft. If they are 
capable of towing at low speeds as well as passages at 
high speeds, they have all the qualities required for mine- 
sweeping—light draught and ability to reach any mined 
area with the minimum of delay. Working in conjunction 
with aircraft, they would be able to supply to some extent 
what aircraft lack when employed on naval duties—the 





power to communicate with and to board merchant ships. 





I now come to the factor in the design of warships which 
bulks largest, in the public eye at least, of any that are in 
operation to-day—the influence of the development of 


aircraft. It is curious that two diametrically opposite 
effects should spring from this cause. 

The first effect is to support the demand for larger 
dimensions, in battleships at least. Besides being con- 
structed so as to withstand punishment in adequate 
measure from ships’ guns and from torpedoes, battleships 
must now be protected, again in adequate measure, 
against bombs dropped from the air. Besides carrying 
guns effective against other heavy ships, together with 
lighter guns effective against small craft, they must now 
carry anti-aircraft guns—and the cry to-day is for more and 
more of the last- d. The iest way of satisfying 
these new demands is to increase displacement. 

The second effect of air development is to raise the 
question whether increase of size is really the best way to 
meet the new menace from the air. Bombing from the 
air is not an exact science—it is an exceedingly difficult 
art. It is urged that the only ships against which air- 
craft have any chance of scoring success in any way com- 
mensurate with the expenditure of resources and effort 
that air attacks demand are the great ships which present 
a large target. Against a battleship, it is said, aircraft 
may be expected to score an appreciable number of hits 
with bombs—not a very large number, perhaps, but very 
effective since the bombs will be heavy—so that the only 
method of enabling her to survive is to pile on more and 
more horizontal armour. But a destroyer, small in size 
and quick on the helm, if not immune from bomb damage, 
has little to fear from it. Even if aircraft may drive 
battleships from the seas, they will never defeat the 
destroyer, or the small cruiser, from which it is becoming 
indistinguishable. 

One conclusion seems to emerge, and that is that no 
matter which of these two opposing views finally prevails, 
the intermediate ship is likely to disappear. This will be 
no new development. The intermediate ship, the heavy 
cruiser, has always been a peace-time product which has 
tended to disappear in war. That happened in the 
Napoleonic wars no less than in the Great War. Between 
1793 and 1810 the number of heavy frigates, of forty-four 
to fifty-six guns, decreased from thirty to fifteen, while 
the number of smaller frigates, sloops, &c., increased from 
134 to 552. Between 1914 and November, 1918, the 
number of heavy armoured cruisers decreased from forty- 
six to twenty-seven, while the number of light cruisers, 
destroyers, sloops, &c., increased from 339 to 724. The 
next war, if it should come, seems likely to produce the 
same phenomenon. 

Another thought is suggested by air progress, particularly 
by one direction in which it is rapidly developing to-day. 
The torpedo boat has taken to itself wings ; so, if one may 
so regard the bombing aeroplane, has the bomb vessel of 
Nelson’s time and its successor, the floating battery of the 
Crimean War and the monitor of the last war. May not 
the small cruiser do the same ? Why is the Navy not now 
using flying-boats to make good its lack of cruisers ” 
One answer is, of course, that the flying-boat is not suffi- 
ciently seaworthy and weather-worthy. Another is that 
its range is limited, and that it can only work from a base 
which is fairly copiously equipped. But in these respects 
the flying-boat is rapidly improving. And it is perhaps 
an unfortunate result of the divorce of flying-boats from 
the Navy that nothing has been done to develop the work- 
ing of flying-boats from a depét ship in the same way that 
destroyers and submarines do. I venture to prophesy 
that this is a development that must come sooner or later, 
and that naval architects will before long be faced with 
the demand for ships specially designed to act as the parent 
of squadrons of flying-boats. 

Then there is the effect of the air development upon the 
armament of ships. The growth of ships, and of their 
capacity for withstanding damage, has led to a constant 
increase in the size of the guns forming the primary arma- 
ment until they have become incapable of dealing with 
the smaller and more mobile targets. Hence the intro- 
duction of secondary armament for defence of the great 
ship against surface torpedo attack. The early aircraft 
caused the introduction of what one may call a tertiary 
armament of anti-aircraft guns, and this is the stage that 
has been reached to-day. Now, however, it is a question 
whether the anti-aircraft armament ought not to be con- 
sidered as more important than the anti-torpedo arma- 
ment—to be the secondary armament, in fact. I am not 
enough of an expert in gunnery to prophesy whether it is 
practicable to combine what I have called the secondary 
and tertiary armaments, and to design guns and methods 
of controlling their fire which shall be available equally 
against flotillas which float and flotillas which fly. But I 
suggest some such development is called for. Obviously, 
if it is achieved, it will have a powerful influence upon the 
design of ships, chiefly by economising in the weight that 
has to be allotted to armament, particularly in the smaller 
classes of ships and enabling the guns to be dis to 
better advan 

I have not mentioned the carrying of aircraft by men-of- 
war, because this does not seem to me to have any serious 
influence upon design. Ships have always carried boats, 
and have had to be provided with the means of hoisting 
them in and out. The fact that one of the methods of 
getting them out nowadays is to shoot them off a catapult 
into the wind does, indeed, lead to one more demand on 
the naval architect—the demand for the space and weight 
that the catapult will occupy. That, however, is a compara- 
tively minor matter, though it is important as placing a 
low limit to the size of warship from which aircraft can 
operate. 

Nor have I mentioned the aircraft carrier. She is a 
ship apart—not a fighting ship at all, but, on the contrary, 
a ship which must always flee from a fight, and therefore 
perhaps outside my subject of warship design. I will 
merely throw out this suggestion without making any 
prophecy. Is it not possible that in the future the dis- 
tinction between the aircraft carrier and the warship of 
other categories may tend to disappear? It is con- 
ceivable that the future may produce warships which 
would hardly fit into the clear-cut ‘‘ categories ’’ of the 
Washington and London Treaties. . 

There are many other lines of thought which it would be 
attractive to follow up if time permitted, but I will mention 
only one more—that is, what I may call the modern craze 
for high speed. It seems to be more manifest abroad than 
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in the British Navy. French and Italian cruisers are 
credited with speeds approaching 40 knots, or even 
exceeding it, whereas British cruisers do not exceed 32}, 
and have been adversely criticised on that score. To 
attain those last few knots entails an altogether dis- 
proportionate increase in power—and therefore in the 
weight to be allotted to propelling machinery—since 
those speeds lie on the steeply rising part of the speed/ 
horse-power curve. I sometimes wonder if the builders 
of those ships have considered upon how many days in the 
year it is possible to utilise those last few knots, and I 
venture to doubt if the sacrifice of other qualities, which 
must be made if they are to be possible, is really justified. 








Rights to Inventions. 


THE Council of the Institution of Mechanical Engineers 
has approved of the issue to members of a ‘‘ Memorandum 
on Rights to Inventions: The Ownership of Inventions 
by Employers, and Advice to Inventor-Owners of Patents.”’ 
We reprint this memorandum in full below. 





Part I. On Rights to Inventions.—In the absence of 
any specific agreement between an employer and an 
employee, relating to inventions, the question of owner- 
ship of any invention made by an employee would be 
decided by an English Court of Law, in each case according 
to the facts of that particular case, but precedents indicate 
that :-— 

(a) If the invention is concerned with an art wholly 
outside the scope of the employer’s business, then the 
employer has no right to it. 

(6) If the invention is concerned with an art con- 
nected with the employer’s business and even with the 
employee’s employment, yet if to make such invention 
is outside the scope of the employee’s proper work, 
then the invention does not belong to the employer. 
For instance, it has been held that a workman employed 
merely to run a certain plant, and not being the respon- 
sible engineer in charge of the process, was entitled to 
a patent in respect of a new design of plant eliminating 
certain sections of the old, because, although it was 
connected with, it was beyond the ordinary scope of, his 
employment. 

(c) If the invention is concerned with matters within 
the scope of the employee’s proper work, then the 
property in the invention belongs to the employer, 
and it is immaterial whether the invention was made 
in the employer’s time or in that of the employee. It 
is held that an employee paid to design or improve 
is paid to do the best he can for the benefit of his 
employer, and that this is not done if he, being paid to 
improve, does not do his best to suggest and invent 
improvements. Thus, a technical manager or draughts- 
man in an engineering works is under an implied 
obligation to use his best inventive abilities on work 
entrusted to him, and in such cases the designs and 
inventions are generally considered to be the property 
of the employer. 

(d) An invention made during a former employment 
and within the scope of such employment, but developed 
subsequently may, in certain circumstances, be held 
to be the property of the former employer. No one, 
however, can be restrained from using general experience 
and general knowledge honestly acquired during a 
previous employment. 

Whatever the facts may be as to ownership of an 
invention, the actual inventor must be a party in the 
patent application. 

Part II. On the Ownership of Inventions by Employers. 
—In order to avoid disputes and disappointments, and 
possible litigation, it is desirable that every responsible 
employee engaged for research design or improvement 
of product or processes should be engaged by means of 
a service agreement containing a clause or clauses which 
define his position with regard to inventions relating to 
the employer’s business in which the employee may be 
concerned. It is advisable for an employer to adopt 
for all such employees one common form of agreement 
suitable for his particular circumstances. 

It is usual for industrial concerns and manufacturers 
to decide for themselves, in the case of inventions to 
which they are entitled, whether or not any such invention 
should be patented, to pay the cost of and to have the 
sole control of developing, patenting, and exploiting the 
invention, to incur the risks therein, and to become the 
owners of the patents. 

Employers generally recognise the importance of 
encouraging and rewarding inventiveness. Some reward 
simply by the salaries paid; some partly by a bonus 
based on the net value to them of the invention, and 
paid during the service of the employee or the life of a 
patent; but the value is generally difficult to assess 
and impossible to determine beforehand, so that it must 
be left to the employer finally to determine it. Govern- 
ment Departments and public utility undertakings 
frequently provide that, subject to their permission in 
each case, an employee can at his own expense apply 
for a patent for an invention, but the Department or 
undertaking generally reserves the right to free use of the 
invention. 

Part Ill. Advice to Inventor-Owners of Patents.— 
Inventions should not be published, nor disclosed to 
other persons in any way which might be construed as 
offering the inventions or an interest in them, or goods 
made accordingly, for sale, without first protecting the 
inventions by filing provisional patent applications, 
otherwise such disclosure may invalidate any later 
applications. And prudent manufacturers, before having 
disclosed to them any invention of another, generally 
require that it should first be so protected and that the 
disclosure be not made in confidence; otherwise, even 


though they may be fully entitled to use the invention 
because it is not new to them, they may be charged with 
breach of confidence in so doing. 

After protecting his invention by filing a provisional 
patent application, the inventor is at liberty freely to 
disclose his invention to others, and he is advised to 





ascertain at once from manufacturers and others familiar 
with the state of the art and with public requirements 
what merit and prospects his invention has. 

He may find it difficult at this stage, unless his invention 
is of prime importance, to conclude an agreement for 
the exploiting of his invention, because, until a Complete 
Specification has been accepted, it is impossible to know 
the scope of its claims and how far they are master claims, 
or whether the patent will be successfully opposed. If 
the inventor has the means, he is generally well advised 
(after ascertaining that his invention is novel and has 
good prospects) to obtain the grant of his patent before 
making arrangements to manufacture; but if he has 
not the means or does not wish to incur the risk, then 
he should endeavour to make an agreement in writing 
with another person or persons to finance and exploit 
the invention. Generally, though not always, the best 
persons to exploit inventions are those already engaged 
in the field as manufacturers, for not only have they 
valuable experience, but to engage their help is generally 
to eliminate a competitor. 

To avoid misunderstanding and disappointment any 
agreement with others to develop and exploit an invention 
should be as definite as possible and should not leave the 
inventor wholly in the hands of the other party. Such 
an agreement might provide for the sale of the inventor’s 
rights for an agreed sum to be paid within a specified 
time, or it might grant an option for the purchase of such 
rights for an agreed sum to be paid within a specified 
time; but generally something should be paid for such 
an option, and if the patent is not at that stage completed, 
the sum might be what is sufficient to pay for the com- 
pletion of the patent. Alternatively, an agreement might 
be made with a manufacturer granting him an option 
(for a licence to manufacture and sell) to be exercised 
before a specified time, and in consideration of such 
option the manufacturer might undertake to develop 
and test a model of the invention so as to satisfy himself 
of its merit, and perhaps to submit the model to his 
customers. But the terms of the option should be clearly 
defined, and they should include an understanding as 
to any purchase price or royalty, including a minimum 
periodic royalty, to be subsequently paid to the inventor, 
and an understanding as to responsibility for maintaining 
and defending the patent. 

If the manufacturer should find, as the result of making 
and testing a model, that the terms of his option were 
not likely to be justified, the inventor would, at the 
expiration of the period of option, be free to bargain with 
the manufacturer or with others. 

Inventors are apt greatly to overrate the commercial 
value of inventions, and to underrate the cost of develop- 
ing and exploiting them. Most inventions are merely 
alternatives to others, and if the alternatives can be used 
freely and are equally useful, or even approximately so, 
the inventor cannot expect a great reward for his invention. 
All patents are in their nature speculations ; many bring 
no reward. A few, such, for example, as that of the steam 
turbine, bring great rewards; but, as in that case, the 
rewards are only earned as a result of exceptional ability 
and many years of persistent effort and expense, and 
unless an inventor is ready to face these prospects he is 
well advised to let others take the risks and an ample 
share of any reward. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


Great Power Project. 


It is announced that preliminary work on the 
great Pend Oreille hydro-electric scheme in South-Eastern 
British Columbia will go ahead this year. The beginning 
of this project by the West Kootenay Power and Light 
Company will be the first large hydro-electric power 
development started in British Columbia since the 
beginning of the depression. The programme for this year 
ealls for the removal of the overburden of the dam site 
chosen for the development on the Pend Orielle River, a 
short distance from its junction with the Columbia. 


Coal Processing Plants. 


It is announced that the Grant Engineering 
Company, of Montreal, has secured patent rights for the 
Dominion of Canada for the distillation of coal. While 
complete details of the company’s plans are withheld 
for the present, it is understood that eight plants will be 
erected in the province of Quebec and in Ontario over a 
period of fourteen years. Each plant will be capable of 
treating 450 tons of coal a day for the production of coke 
and other by-products. Arrangements have already 
been completed for the building of a plant in Montreal, 
and plans are afoot to erect another at Kitchener, Ontario, 
both plants to be in operation between May and July, 
1936. Two companies will take over operation from the 
Grant Engineering Company, which is the holding body, 
namely, the Quebec Fuel and Chemical Company, Ltd., 
in the province of Quebec, and the Grand River Fuel and 
Chemical Company, in Ontario, now being incorporated. 
The coal used in the fabrication of the organisation’s 
product, which is a processed coke sold in egg-shaped 
briquettes, will be entirely Canadian. Welsh anthracite 
coal will also be imported to protect the distributors. 


Fraser River Bridge. 


The Federal Government has approved plans for 
a high-level traffic bridge across the Fraser River at New 
Westminster, British Columbia. The plans approved 
provide for construction of a bridge 200ft. below the 
present road and railway bridge, which has now become 
obsolete. The Provincial Government will build the new 
bridge at a cost of approximately 3,500,000 dollars. The 
new structure will have a main span of 450ft. and will 
provide for a vertical clearance above freshet elevation of 
146ft., thus enabling ocean vessels to pass to and fro 
underneath. Only foot passengers and vehicular traffic 
will be carried on the bridge, which will have four lanes. 
The old bridge is only 14ft. in width, with a central span 
which is swung when boats require to pass up the Fraser 





River. A condition is attached to the approval by the 
Dominion Government that the province must install in 
the old bridge a vertical lift of not less than 250ft. hori- 
zontal clearance and 145ft. vertical clearance above freshet. 
level, in place of the old swinging span. 


Road Building. 

Our neighbour, Newfoundland, is expected to 
launch shortly a road building campaign, which will cost 
the Government approximately 1,000,000 dollars. At 
present villages on the coast line from Cape Ray to Cape 
Race on the south and Belle Isle on the north have only a 
fortnightly steamship service to keep them in communica- 
tion with each other and the outside world. Over 200 miles 
of highway have been ordered to be constructed between 
Port Aux Basques and Corner Brook, Bay of Islands, by 
the Commission of Government appointed by the Imperial 
Parliament to adminster Newfoundland’s affairs. 


Construction Work. 


Construction contracts awarded throughout 
Canada during 1935 amounted to 160,305,000 dollars, an 
increase of 27-4 per cent. over the 1934 total of 125,811,500 
dollars, and 64-7 per cent. over the 1933 total of 97,289,800 
dollars. There were 19,047 separate projects in the 1935 
figures, as compared with 16,734 in 1934 and 13,407 in 
1933. Residential work amounted to 36,408,500 dollars, 
or 22-7 per cent. of the Dominion total ; business building, 
48,442,200 dollars, or 30-2 per cent.; industrial building, 
10,292,200 dollars, or 6-4 per cent.; and engineering, 
65,162,000 dollars, or 40 per cent. 


Vancouver Bridge. 


A start will be made in the very near future on 
the construction of Vancouver’s 6,000,000-dollar bridge 
across the first narrows. British capitalists are behind 
the plan. The bridge company’s agreement with the city 
would have lapsed last year if the City Council had not 
granted an extension. The original agreement, dated 
November 9th, 1933, as approved by the ratepayers at 
the 1933 civic election, required work to begin within two 
years. Council amended the franchise by allowing four 
years instead of two for the work to start. Plans were held 
up before the Dominion Government on the grounds that, 
the 1500ft. centre span should be increased to 1800ft., 
but present indications are that the Government is inclined 
to sanction the plans as originally drawn up by Messrs. 
Monsarrat and Pratley, consulting engineers, Montreal. 


A project of considerable commercial value, 
carried through the experimental stages during the last 
year at the National Research Laboratories in Ottawa, 
was on the heating of railway refrigerator cars in winter. 
The work suggested a method for the introduction of heat 
near the floor instead of at the ends, as present practice 
demands. Application has been made for a patent on the 
heater and pipe system subsequently developed. Recently 
a coast-to-coast test was completed with such good 
results that a fleet of refrigerator cars will be equipped 
with the new device at an early date. The saving from 
spoilage of perishable freight through the adoption of 
this method is expected to be, great. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
tn time to have news value and that they are likely to interest readers. 





MERRYWEATHER AND Sons, Ltd., Greenwich, have received 
an order from the Borough Council of Acton for a motor turn- 
table fire escape with an all-steel ladder to reach a height of 
100ft. The ladder will be equipped with a water tower nozzle, 
life-saving apparatus and telephone. The machine will be fitted 
with a turbine fire pump to deliver 450-550 gallons per minute. 








Tue Late Mr. ALLEN CAaRMICHAEL,.—We learn with great 
regret of the death on March 27th of Mr. Allen Carmichael, 
manager of the Glasgow branch of David Moseley and Sons, 
Ltd., of Manchester. Mr. Carmichael was with the firm for 
sixty-one years, having joined it in 1875. He was appointed 
manager of the Glasgow branch in 1897, and continued his 
duties until a week before his death. 


ASSOCIATION OF ‘* OLD CrompTonians.”’—The annual dinner 
of the Association of ‘‘ Old Cromptonians”’ will be held on 
Friday, May 22nd, at the Hotel Victoria, Northumberland- 
avenue, W.C.2. As in previous years, a date has been chosen 
as near as possible to the birthday of Colonel R. E. Crompton, 
the President of the Association, who, on May 3lst, will enter 
his ninety-second year. Tickets for the dinner are obtainable 
from the Hon. Secretary of the Association at Bush House, W.C.2. 


BunneRonG Power Station Exrension.—We are advised 
that the Sydney County Council (Electricity Undertaking), 
which now controls the Bunnerong power station, is contem- 
plating the extension of the existing plant by two 50,000-kW 
turbo-alternator sets and four boilers, each of 350,000 lb. per 
hour evaporation, the steam pressure being about 650 lb. per 
square inch at 850 deg. Fah. It is anticipated that the specifica- 
tions will be available in Sydney about the middle of April. 
The first unit is required to be in operation by February, 1939, 
and the second unit by February, 1940. 

PeNsIONS FOR THE Starr oF Davin Brown AND Sons 
(Hupp.), Ltd.—A pensions scheme has recently been intro- 
duced by David Brown and Sons (Huddersfield), Ltd., under 
which their employees will secure pensions at the age of sixty, 
whether they retire or carry on with their jobs. The scheme is a 
contributory one and has been introduced to provide benefit 
for the firm’s male weekly and monthly rated employees over 
twenty-one years of age who have completed three months’ 
continuous service. In addition to paying the balance of the 
cost of every employee’s contribution, the company bears the 
whole cost of t service pensions, and also the whole cost of 
the cover for the insurance of all pensions scheme contributors. 
This means that in appreciating the past service of its employees 
the company will provide, at no cost to the men, a pension at 
half rate in respect of each completed year of service after the 
age of twenty-one, up to a maximum of ten years. Practically 
every eligible employee, we are informed, has made an appli- 
cation under the scheme. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Higher Continental Steel Prices. 


The discussions which took place last week 
between the British and Continental steel makers have 
resulted in the decision substantially to advance the 
prices of Continental material which will become available 
for the British market in April. The increases decided 
upon were, roughly, 4s. to 5s. f.o.b. on billets; 6s. 6d. 
on sheet bars, and 7s. 6d. on steel bars; but it was also 
agreed that in no case must the price delivered to British 
consumers be more than 108. below the delivered price 
of similar British steel material. As a result the minimum 
f.o.b. prices at which Continental steel will have to be 
sold will vary in some instances according to its destination 
in Great Britain. The quotation for Continental merchant 
bars d/d this country will be £7 16s. minimum. In the 
case of plates it is understood that prices will be increased 
only 6d. per ton in order to pay for the commission 
which the British Iron and Steel Corporation will charge 
the Cartel. Apparently the prices for the various materials 
have proved more difficult to work out than was antici- 
pated, since committees representing the British and Con- 
tinental makers have been working upon them for a 
week, and the task is not yet completed. Under the 
arrangement the ‘‘ concessionnaires’”’ (the Continental 
selling organisations in this country) will be required to 
submit in advance to the British Iron and Steel Corpora- 
tion the names of the customers to whom they will sell 
the steel. Apparently the members of the Cartel expect 
that the system of export licences which is to be intro- 
duced by the Belgian Government will enable them to 
retain the imports into this country in their own hands. 
Since the agreement with the British steel makers was 
reached last August, a certain quantity of steel has found 
its way into this country from sources outside the control 
of the Cartel, and this has proved an annoyance to both 
parties. Various methods were resorted to by outside 
firms to obtain material for sale in the British market, 
one of the most popular being to buy for markets in 
which the price was low, and sell to British consumers 
at the higher prices ruling in this country. If the licensing 
system proves successful, it is anticipated that this com- 
petition will be completely eliminated. Some doubt 
appears to exist as to the way the system will operate, 
but it is expected that manufacturers will be given blank 
fonms which they will fill in and issue to their customers. 
So far as general export trade is concerned, the British 
stéel works are meeting with active competition in many 
markets, and complaints are heard that the official prices 
of the Cartel are not observed 


The Pig Iron Market. 


The advance in the prices of Scottish foundry 
iron, which occurred in the latter part of last week, took 
the market by surprise. It was known, of course, that the 
makers were discontented with their quotations, but it 
was thought that when an increase was decided upon it 
would be made applicable to basic and foundry iron and 
to all districts. It is understood that no meeting preceded 
the advance, and it is assumed that the British Iron and 
Steel Federation gave special permission to the Scottish 
makers to increase their prices. The price of Scottish 
No. | foundry is now 81s. 6d. and of No. 3 foundry 79s. f.o.t. 
furnaces. Considerable resentment had been expressed 
at the delay in giving permission to the makers to raise 
their quotations, and it was said this was causing business 
to be held up. It seems probable that in other districts 
prices will soon be increased, since the Federation can 
hardly give consent to one section of the industry and with- 
hold it from another making similar material. It is also 
likely to create fresh irritation amongst basic iron pro- 
ducers who have been waiting for weeks for permission to 
raise their prices, the more so as this advance was 
followed shortly afterwards by an increase of 3s. 6d. in 
the price of Scottish hematite. The light castings 
foundrymen are complaining ,that their Middlesbrough 
suppliers are badly in arrears with deliveries. In fact, 
the position on the North-East Coast has become 
really serious. The stocks of foundry iron are exhausted 
and the production is not sufficient to enable the pro- 
ducers to maintain deliveries against running contracts. 
It is now reported that it will be the end of April 
tafore another furnace can be put. into operation. It is 
difficult to see how the position can be altered, however, 
so long as the attention of the industry is concentrated 
upon turning out hematite and basic iron for the steel 
works. In the earlier stages of the scarcity consumers 
were able to obtain iron from other districts, but the 
position has become much tighter and difficulty is expe- 
rienced in securing supplies from any quarter. In Lanca- 
shire the strength of the demand for foundry iron is 
attributed partly to the desire of consumers to obtain as 
much iron as possible before the end of the half-year, 
after which an extra 5s. will be charged. On the other 
hand, consumers suggest that the producers are by no 
means anxious for new business at the moment, as they 
anticipate a general advance before June. Business in 
hematite has not been so pressing during the past week, 
but there has been no decline in the volume of iron going 
into consumption. In particular the Sheffield and Mid- 
land steel makers have taken heavy deliveries. 


The Midlands and South Wales. 


Thero have been no developments of outstanding 
importance in the Midland markets but busy conditions 
seem likely to rule for several months. In a few depart- 
ments the volume of new business has diminished of late, 
but this has been largely because delivery dates have had 
to be extended by many works and in some cases con- 
sumers have found a difficulty in placing orders. All the 


structural engineers are well occupied, and specifications 
for joists, sections, and plates are reaching the producers 
Instances are reported, however, of consumers 


freely, 





having to wait for deliveries, so great is the pressure for 
this class of material. Some irregularity is,noticeable in 
the plate market, and whilst most works are understood 
to be booked up for the next two or three months, others 
could do with more business. Considerable interest is 
taken in the Midlands in the reports that the prices of 
joists, plates, and sections will probably be advanced to 
home consumers during the next few weeks. It is suggested, 
however, that consumers are so well covered that the 
makers will not reap the benefit of the higher prices for 
some months. The re-rollers in the Midlands are expe- 
riencing an active demand for small steel bars and strip, 
and their principal trouble is to obtain supplies of billets. 
The producers of the latter material are booked up for 
months to come, and although replacement contracts are 
entered into there is little inclination to effect fresh sales. 
Business in steel sheets has not maintained the recent 
improvement, but the works have a good tonnage of orders 
in hand on home account and the demand for special 
quality sheets shows no signs of relaxing. Colliery require- 
ments have been on a fairly good scale lately, although 
many managements have covered their needs until the 
second half of the year. Quotations are unchanged for 
arches at £7 2s. 6d. for light and £9 2s. 6d. for heavy 
sections, whilst roofing bars are quoted at £8. Active 
conditions have ruled in the market in South Wales. The 
constructional engineers in particular are busy and are 
providing a good outlet for all kinds of structural steel. 
Lately the tin-plate works have been operating at between 
58 per cent. to 60 per cent. of capacity, and this has been 
reflected in a strong demand for Welsh tin-plate and sheet 
bars. The general position seems to be improving, as the 
Americans have now reduced the arrears against their 
quota to 7000 tons, and this has given the British export 
merchants greater freedom to sell Welsh tin-plates. 
Nevertheless, the manufacturers’ permit system by which 
the export of British material is controlled, has only 
been partially relaxed, as the German makers are some 
3000 tons in excess of their allotment, and it will be a 
few months before this has been reduced. 


Current Business. 


Andrew Weir and Co., London, have ordered 
a steamer of 9000 tons d.w. from John Readhead and 
Sons, Ltd., South Shields. Plans have been approved 
by the Renfrew Plans Committee for a new steel foundry 
and tensile test house at Porterfield, for Babcock and 
Wilcox, Ltd. Gueret, Llewellyn and Merrett, Ltd., 
Cardiff, have obtained a contract for 100,000 tons of coal fer 
the Buenos Aires Electricity Works. Orders for a steamer 
of 7500 tons to be engined by White’s Marine Engineering 
Company, Ltd., Hebburn-on-Tyne, one of 8200 tons to 
be engined by George Clark, Ltd., Sunderland, and a 
motor ship with Diesel engines by Wm. Doxford and Sons, 
Ltd., Sunderland, have all been taken by Short Brothers, 
Ltd. John Lysaght, Ltd., have placed an order with 
Lamberton and Co., Ltd., Coatbridge, for two stands of 
80in. four-high cold-reduction mills to be built to the 
design of the United Engineering and Foundry Company, 
Pittsburgh. The new mills will be installed at Newport, 
and it is expected that they will be in operation within 
six months’ time on the production of sheets for the motor 
car and other industries. Richard Thomas and Co., Ltd., 
are understood to contemplate the erection of a strip mill, 
blast-furnaces and coke ovens at their Irthlingborough ore- 
fields, Northamptonshire. These would be in addition 
to the mill which it is proposed to erect at Ebbw Vale. 
Metal Industries, Ltd., Glasgow, have purchased the 


steamer ‘“‘ Sandgate ’’ (3687 tons gross) for breaking up 
under the “ scrap and build” scheme. Richard Thomas 
and Co., Ltd., have purchased the shares in the Aber- 


dulais Tinplate Company, Ltd., Neath. The works have 
six tin-plate mills and were started about thirty-five years 
ago. The Department of Overseas Trade announces that 
the following contracts are open for tender :—South 
African Railways and Harbours Administration: Four- 
teen engine-weighing scales of the steel yard type, each 
capable of weighing up to 12 tons; thirteen 4-ton level 
luffing electrically driven portal jib cranes (Johannesburg, 
May 26th); steel sections and plates (Stores Department, 
Johannesburg, May 4th). Rand Water Board: One 
3000-kW steam furbine driven alternator, auxiliaries, 
and switchgear (Johannesburg, May 5th). Melbourne, 
Posts and Telegraphs Department: V.I.R. lead-covered 
cable (Deputy Director, April 14th). Egyptian Ministry 
of War and Marine : Copper sheets, iron sheets, iron bars 
and rods, screws, nails, rivets, brass, copper, and iron wire, 
&c. (Cairo, April 20th). 


Copper and Tin. 


Business in the electrolytic copper market has 
been disappointing over the past week. This was probably 
due to the unsettled European political situation, although 
frequently in times like the present consumers show anxiety 
to cover their sales of raw materials. Continental buyers, 
however, have shown little disposition to adopt this 
policy, and buying by Germany in particular has been on 
the light side. Italian buying, also, has been limited, 
and apparently the Italians have as much copper as they 
require for the time being. In the absence of a sustained 
demand prices have weakened somewhat, and the cent 
price has been in the neighbourhood of 8-92}c., or about 
£40 5s. c.i.f. Europe. This downward movement seems 
to have disposed for the time being of any talk in America 
of stabilising the official domestic price at 94c., and business 
is now transacted in most cases at 94c. The American 
market has improved lately and has developed a notice- 
ably optimistic tone. The prices of rough copper in this 
country have advanced chiefly as a result of the shipments 
which have been made to Continental. refineries. These 
have appreciably diminished the stocks, and it seems 
likely that the March statistics will show a reduction of 
about 5000 tons in this description. Business on the 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


London standard market improved sharply at the begin- 
ning of this week, but the speculative account is not large. 
Presumably operators cannot see much to attract their 
attention for the time being. . In the tin market 
prices have been maintained at recent levels, but a rather 
bearish feeling seems to be developing. This is probably 
due to supplies of tin coming forward on a somewhat 
freer scale. These arrivals have not had much effect 
upon the position on the London market, as most of it 
is passing directly into consumption ; but it is reported 
that some has been placed in warehouse. If anticipations 
are borne out, however, and tin comes forward in fair 
quantities, warehouse stocks should increase and relieve 
the tightness in the market. The backwardation stands 
at about £5 10s., but consgmers still complain that they 
are unable to obtain the brands of tin they require unless 
they are prepared to pay premiums. Most consumers 
who take tin on the London market complain that they 
get deliveries of Chinese tin only. According to the March 
Bulletin of the International Tin Research and Develop- 
ment Council, published by the Hague Statistical Office, 
the world consumption of tin in January was 13,029 tons, 
compared with 9769 tons in the previous January, whilst 
the production was 13,552 tons against 10,040 tons in 
January, 1935. 


Lead and Spelter. 


Price fluctuations in the lead market have been 
within narrow limits, and following slightly easier condi- 
tions a harder tendency is noticeable. The international 
situation probably exercises an adverse effect upon this 
market, but the demand from the consuming trades is 
so active and absorbs such large quantities of the metal 
that it more than balances these depressing influences. 
The manufacturers supplying builders’ materials are 
extraordinarily busy, and during the past few weeks there 
has been a particularly heavy demand upon the solder 
makers. Continental manufacturers of lead articles 
also report a considerable expansion in consumers’ 
requirements, so that the outlook in this department 
of the metal markets is decidedly satisfactory. Pro- 
ducers have continued their policy of selling freely when 
the market requires metal, and this has done much to 
keep prices steady. It is generally considered that current 
quotations fairly represent the value of lead. American 
figures give the stocks of refined lead in the United 
States at the end of February as 225,000 tons, against 
224,000 tons in January. In February the production 
was 34,127 tons, compared with 36,296 tons in the previous 
month.... A rather easier tone has prevailed in the 
spelter market, although the general outlook seems to be 
moderately good. The meeting which was held in London 
last week between the Empire, Continental, American, 
and Mexican producers with a view to reconstructing the 
International Zinc Cartel did not appear to have made 
much progress. It seems to be expected, however, that 
eventually the organisation will be reconstituted, although 
some time will probably elapse before even the pre- 
liminaries are settled. It is believed that the Australian 
production this year will be increased to a certain extent, 
and possibly this may have a bearing upon the pressure 
which is being exercised upon Continental and American 
producers to form an organisation with which the Empire 
makers can open negotiations for a quota for the British 
market. One of the difficulties, however, will be to make 
a satisfactory agreement with the German producers, as 
they are very much under the control of the German 
Government. As a matter of fact, it was largely because 
of the disturbance to the arrangements of the old Cartel 
resulting from official directions to the German spelter 
manufacturers that caused that organisation to break up. 


Non-ferrous Metal Average Prices. 


For the first time for several months the London 
Metal Exchange official average prices for copper, tin, 
lead, and spelter show a general increase for March. In 
the case of cash copper the average price is 14s. 5d. and 
for three months 14s. 2d. higher than for February. The 
average for electrolytic showed an improvement of ‘LAs. 6d. 
and for wire bars was 13s. 10d. better than for February. 
The improvement in the demand for best selected copper 
is reflected in an increase in the average price for the 
month of 17s. 9d. The substantial rise which took place 
in the price of tin during March is responsible for an 
increase in the average for cash tin of £6 2s. ld., whilst for 
three months the rise on the February average is £4 6s. 11d. 
The improvement also extended to the lead market and 
the average for lead for shipment in the current month 
improved by lls. 8d., whilst for shipment in the third 
following month it was 12s. 7d. up, the mean being 12s. 2d. 
better than in February. In the case of spelter the average 
for March increased by 17s. 1d. on metal for shipment m 
the current month, the price for shipment in the third 
following month being 16s. and the mean 16s. 7d. higher 
in March than in the previous month. The fcllowing are 
the official London Metal Exchange average quotations 
for March :— 


SranpDaRD CopreR .. Cash(mean) .. .. £36 1 bf 
3 Months(mean) .. £36 8 43% 
Settlement 4 £36 1 3 
ELECTROLYTIC CoPPER (mean) £40 8 633 
Exnecrrotytic Wire Bars .. : £40 12 7y4 
Best SELECTED CoPPER (mean) ay £40 0 3! 
Sranparp TIN Cash (mean) .. £213 7 3x4 
3 Months (mean) .. £204 14 8}: 
Settlement £213 5 24 
For shipment the current month .. £16 12 WY 
For coreg: the third Sepeemiiee 
Leap month £16 15 - 4,4 
Mean £16 13 9 
Settlement £16 12 34 
For shipment the current month. £15.19 7}? 
For shipment the third following 
SPELTER < athe . +e. se , tard £16 3 933 
ean es £16 1 8% 
Settlement £15 19 7}Y¥ 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers: joists, 22s. 6d 


~] 
Piss 
=) 
eccoooSs Os eco oso & 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— = «a a. £ «. dd. 
Hematite Mixed Nos. .. 316 6.. 3 2 0 
No. 1 ee (eae Be 3 3 6 
Cleveland— (D/d Teesside Area) 
No. 1 ws 3:32 S$:.; 3 0 
No. 3 G.M.B.. 310 0.. 3 } 6 
No. ¢ Forge ‘ 39 0. Be € 
Basic (Less 5/~ febiiiey 310 90 - 
* 
MIpLanps— 
Staffis— (Delivered to Black Couniry Station 
North Staffs. Foundry Saw +. - 
” oo eee oe SR eS — 
Basic (Less 5/— rebaie).. 315 0... 
Northampton— 
Foundry No.3 .. .. 312 6.. -_ 
Forge Ceein «fi SLR R _ 
a Oe 
No.3 Foundry .. .. 315 0.. — 
re ee ee Sh ee Rea = 
ScoTLanp— 
Hematite, f.o.t.furnaces 4 0 6 os 
No. 1 Foundry, ditto .. 4 1 6 oe 
No. 3 Foundry, ditto 319 0. -— 
Basie, d/d (Less 5/- rebate) 3 10 0 -- 
N.W. Coast— 3.17 Od/d Glasgow 
Hematite Mixed Nos. .. {4 2 6 ,, Sheffield 
(4 8 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.— £ s. d. £ s. d. 
Crown Bars ee a RSS 9 5 0 
Best Bars | ie ay ae 912.6 
8. Yorrs.— 
ates... Ce 2 SS: o & 0 
Best Bars Spier ere, fF ak BS 912 6 
MIDLANDS— 
Crown Bars .. . 16. Bini 9 5 0 
Marked Bars (Stafis.) . 5236 Orcs 12 0 O 
No. 3 quality.. .. .. 810 0.. _ 
No. 4 - bet ee ae ee ee ewe _ 
ScoTLanpD— 
fe ener | ne ae Sa 9 5 0 
ees Te ae 915 0 
N.E. Coast— 
Common Bars Pe Teer avr Mee "2°" 
Best Bars ee a 912 6 
Double Best Bars tk Gee fey oe 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home Export. 
£ s. d. £s. d. 
Angles 810 0. *7 10 0 
Tees.. 910 0. *8 10 0 
Joists : 817 6. *7 10 0 
Channels. . 616 © .. *7 15 © 
Rounds, 3in. and up 910 0. *8 10 0 
is under 3in. s Ss SC. 7 8 
Flats, 5in.and under .. 9 3 6. 7-0 0 
Plates, in. (basis) > 6. 715 0 
oii apelin Less 950. 8 0 0 
e Se 910 0. 8 5 0 
5 bade. < 915 0. 810 0 
ia iio 910 0. 900 
Norrs-East Coast— £ se. d. Bee 
Angles 8.:2 6:. *7 10 
Tees. . i Pee Be *§ 10 
Joists 815 0. *7 10 
Channels. . $42: 6.; *7 15 
Rounds, 3in. and up OTe, *8 10 
- under 3in. he ae ae 
Plates, jin. .. 815 0. 

= fein. .. 900. 

” tin. .. 95 0. 

o Sins: 910 0. 

» fin. . i Ne 

Boiler Plates, Sie. se a 


MIDLANDS, AND LEEDS anp District— 


£ «a d. 

Angles Sh ee 
Tees. . 9: 7-6. 
Joists 815 0. 
Channels. 7 sis. 
Rounds, gin. and up ae eh oe 
” under 3in. ke ee 
Flats, 5in. and under eet Tae Ss 
Piates, Zin. (basis) 247-24. 
9 fgin. . a re oe 
jin. .. RF Bs 

oe fein. .. 912 6. 
o a e 6. 9. 
Boiler Plates, jin. St ae a 


Swed, 
*7 10 O 
*8 10 0 
*7 10 0 
*7 15 0 
*810 0 

710 0 
817 6 

715 0 

8 0 0 
8 5 0 

8 10 O 
9 0 0 

715 0 





STEEL (continued). 


Home. Export 
Giascow anp Districr— £ s. d. & sd 
Angles Wy "ee *7 10 0 
Tees. . e Ss 810 0 
Joists 815 0. *7 10 0 
Channels. . 812 6. *715 0 
Rounds, 3in, and up 7 @ *8 10 0 
RE under 3in. oe 710 0 
Flats, 5in. and under Mae oh3 ph 817 6 
Plates, jin. (basis) 815 0. 715 0 
” fein. 900. 8 0 0 
%» tin. .. 9 5 0. 8 5 0 
ao ma 910 0. 810 0 
we ss oe as 9 00 
Boiler Plates . . e 6 -@. _ 
South Wares ArEa— £ ee a fesidk 
Angles S. Rie, *7 10 0 
Tees. . eo 7 6. *8 10 0 
Joists S35": *7 10 0 
Channels. . 812 6. *7 15 0 
Rounds, 3in. and up . oe Pe ee *§ 10 0 
te under 3in. 9 10 710 0 
Flats, 5in. and under 9 10 817 6 
Plates, jin. (basis) $17 6. 715 0 
ad in. .. : ae Me Se 8 0 0 
he in, iy ex ta 8 5 0 
ao fein. .. 9 13.6. 810 0 
= fin. .. 910 0. 9 00 
IRELAND— BELFAST. Rest or IRELAND. 
£ se. 4. £ s. d. 
Angles 812 6 815 0 
Rc ae wpe Sat ene, ink 915 0 
Joists 9 OB SF 8 
Channels. A ee eee 9 0 0 
Rounds, Sin. and up 912 6... 915 0 
= under 3in. - 20. 9 4 6 
Plates, #in. (basis) 900 9 2 6 
a fir. .. ‘ S 5 9 7 6 
3 Jin... 910 0 912 6 
us fein. .. 915 0 917 6 
* fin. .. 913 6 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. oe ee F 
10-G. to 13-G., f.o.r. 915 0. 9 0 0 
14-G. to 20-G., d/d ia Ae ECO. 910 0 
21-G. to 24-G., d/d BR ht Se Bee 915 0 
25-G. to 27-G., d/d 12.3 6 5G... 2. 8 


The above home trade prices are tin 4 ton lots and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 


Home. £..0.4, 
4-ton lots and up .. - 1310 0 
2-ton to 4-ton lots 32.3% 4 
Under 2 tons 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
£11 15s. Od., f.o.b. other markets. 
£10 10s. Od. to £10 15s. Od. f.o.b. 


» Scandinavia : 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 15s. Od. 
Billets. £ s. d, 
Basic (0-33% to 0-41% C.) : Aah od ey 
» Medium (0:42% to0-60%C.).. 710 0 
» Hard (0-61% to 0-85% C.) 8 0 0 
” s \(- 86% to 0:99% C.) 810 0 
’ » (1%C.and up).. .. 2 80a 
Soft (up to 0-25% C.), 500 tons and up 5 17 6 
100 to 250tons 6 5 0 
Rails, Heavy, 500-ton lots, f.o.t. 8199 
» Light, f.o.t... A ey ty 
FERRO ALLOYS. 
Tungsten Metal Powder... 3/3 per Ib. 
Ferro Tungsten ‘ 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 15 0 T/- 
” » 6 p.c. to 8 p.c. £21 0 0 1/- 
” * 8 p.c. to 10 p.c. £21 0 0 7/- 
” ” Specially Refined .. 
. Max. 2 p.c. carbon £33 10 0 1l/- 
” ” » lp.c. carbon £36 5 0 il/- 
” ” » 0°60p.c.carbon £37 5 0 12/~ 
” ” » carbon free 94d. per Ib. 
Metallic Chromium. .. 2/5 per Ib. 
Ferro Manganese a 76 | pc... £11 5 Ohome 


» Silicon, 45 p.c. to 50 p.c. £12 15 Oscale 5/-p.u. 


3 ov AE De. £17 17 6 scale 6/— p.u. 
» Vanadium 12/8 per lb. 
» Molybdenum ; 4/6 per Ib. 
» Titanium (carbon free) 9d. per Ib. 
£200 to £205 


Nickel (per ton) 
Cobalt .. .. 


5/6 to 5/9 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
* For Markets other than Canada, India, South Africa, Australia and New Zealand 5s. per ton must be added, 


NON-FERROUS METALS. 
Official Prices, April lst. 


CorPzR— 

Get es ‘os £36 8 Sto £36 10 0 
Three months .. £36 13 9to £39 16 3 
Electrolytic £40 12 6tof4l 0 0 
Best Selected Ingots, d/d Bir- 

mingham ; £41 0 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10}d. 10$d. 

»  Brazed (basis) 10$d. 103d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 113d. 113d. 

Trn— 

Wash .. £213 0 Oto £213 5 U 
Three months .. . £206 5 Oto £206 lO 0 

Leap : £16 7 G6to £16 Il 38 

SPELTER : £15 12 6to £15 17 6 

Aluminium Ingots (British) .. £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. oor” ara ni Unscreened 14/- to 146 
Hamilton Ell i vei ee fee: Dew” ME 40 38:6 
Splints 19/6 to 20/- 

AYRSHIRE— 

(f.0.b. Ports)—Steam 15/- 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . ms rates 14/6 
Unscreened Navigation 13/- to 13/6 

LoTHians— 

(f.0.b. Leith)—Hartley Prime .. .. .. I4/-to 14/6 
Secondary Steam... .. . ee antsbe. cece: Mae OO. Ree 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.8.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NORTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/6 to 16/- 
»  Second.. 14/- to 15/- 
+» Best Small .. 11/6 

Unscreened eo 13/6 to 15/- 

DurEeamM— 

Best Gas.. .. 14/8 

Foundry Coke 20/- to 23/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/-to29/- —- 

South Yorkshire Best .. . 23/-to 25/- -— 

South Yorkshire Seconds 20/—to 21/- — 

Rough Slacks . i1/—to 12/- — 

Nutty Slacks 10/—to 11/- _ 

CarpIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 

Best Seconds ée 19/- to 19/44 

Best Dry Large 18/9 to 19/3 

Ordinaries . 18/3 to 18/6 

Bunker Smalls 13/6 to 14/6 

Cargo Smalls . . 12/6 to 13/- 

Dry Nuts 24/-— to 25/- 

Foundry Coke 28/- to 47.6 

Furnace Coke 24/- to 25/- 

Patent Fuel 21/- 

SwanszEa— 

Anthracite Coals : 

Best Large .. «2 «+. 36/— to 40/- 

Machine-made Cobbles 41/- to 48/6 

Nuts wats be 40/- to 48/6 

Beans 25/= to 35/~ 

Peas aig ese. 19/- to 23/- 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
18/- to 20/6 


Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gic’ 33d. 
4d. 


Diese] O;})} = ww—(i“e eR sion seat 
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French Engineering Notes. 
(From oxr own Correspondent in Paria.) 


The Navy. 


‘THE launching of the cruiser ‘‘ Georges-Leygues "’ 
from the Penhoét yard last week completed, within the 
limits of the building programme, the reconstitution of 
the French navy so far as light surface ships are con- 
cerned, That vessel was the last of the series of six 
7600-ton cruisers, aud it was named after the late Minister 
of Marine, who was responsible for the programme and 
carried it through at the rate of 40,000 tons a year. The 
plan originally provided for light ships, and a start was 
made with cruisers of 7250 tons, followed by seven 10,000- 
ton cruisers ifitended to fulfil conditions of naval strategy 
in which speed and rapidity of manceuvring were essential. 


The idea of sacrificing armoured protection for that purpose | 


was abandoned before the series was completed, and the 
last cruiser built, “‘ Algérie,” was provided with a belt. 
The ships were spectacular in speed, but the absence of 
protection was criticised, before even the first German 
‘* pocket battleship ’’ of the same tonnage was launched, 
and it was decided to return to the smaller type of 7600 
tons. The ‘ Georges-Leygues”’ has a length between 
perpendiculars of 564ft. and a width of 57-3ft. With 
Rateau turbines developing 88,000 h.p. the speed is 
32-5 knots. The armament consists of nine 152 mm. guns 
in three triple axial turrets, eight anti-aircraft guns, and 
eight machine guns. There are four torpedo tubes and a 
catapult for two aeroplanes. The ships have armoured 
decks and belt protection. The total tonnage of cruisers, 
destroyers, and torpedo boats is below the 360,000 tons 
which was regarded as the minimum under the naval 


| British Patent Specifications. 


| When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
18. each. 


at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TELEGRAPHS AND TELEPHONES. 


442,743. August 15th, 1934. 
Siemens and Halske 
Berlin, Germany. 

According to this invention an electric discharge device 
having a plurality of electrodes is provided across the probable 
path or paths of leakage currents between electrode conductors 
with one or more guard conductors, and is characterised in 
that the guard conductor or conductors consist of graphite or 
colloidal graphite paint, and is or are taken to another of the 
electrode conductors, which is at. not more than a small direct 
current potential difference from one of said first-mentioned 
electrode conductors. In the figure a grid lead A, an anode 
lead B, and cathode lead supports C and D, and a third support 

are fused into the valve pinch as shown. The cathode E 

is held at its upper parts by the springs F F. The guard con- 





Aktiengesellschaft, Siemensstadt, 


N°442,743 





statute of 1924, but the existing total of 280,000 tons of 
new ships will probably not be increased until more progress 
has been made with battleships, the construction of which | 
was tardily undertaken in reply to Germany and Italy. | 
The 26,500-ton “ Dunkerque ”’ recently left the Lannion | 
basin at Brest, where 18 m. of stem was added to the hull, | 
and it is now being fitted out for trials which are to be held 
in June. The sister ship “Strasbourg” is under con- 
struction, as well as the 35,000-ton “‘ France,’ to be 
followed at the beginning of next year by the “ Verdun.” 
The battleship problem is regarded as needing an urgent 
solution in view of developments during the past year or 
two and is a revival of the minimum necessities declared 
in 1921, when it was stated that the French navy must 
possess ten big battleships. Now that the old battleships 
are out of date, except the modernised ‘‘ Provence ” and 
“Bretagne,” the shipbuilding proposals aim at replacing 
them as soon as possible. There is disappointment over 
the failure to secure a reduction of the 35,000 tonnage 
because, apart from other considerations, it will necessitate 
costly dredging at ports, as well as provision for building 
battleships of this size without being obliged to float the 
hulls out of dock to be lengthened. It is proposed to do 
this by means of the combined building dock and basin for 
the construction and complete equipment of big ships 
which the Chantiers de la Loire is preparing to lay out at 
Saint-Nazaire. 


The Genissiat Dam. 


Since the constitution of the Compagnie Nationale 
du Rhéne for the carrying out of a vast programme of 
works on the Rhéne with the object, primarily, of render- 
ing it navigable between Marseilles and the Swiss 
boundary, nothing has been settled regarding the alter- 
natives of deepening the river or constructing a lateral 
canal. For the moment the company is planning to make 
the most of the hydraulic resources, and a considerable 
amount of prospecting work has been carried out on the | 
upper reaches of the Rhéne in order to discover suitable 
foundations fora dam. The result of these researches was | 
a reversion to the original plan of building the dam at | 
Génissiat. The height of the dam will be 328ft. and will | 
impound water in a valley nearly 12} miles long, extending | 
to Bougny near Geneva. It will provide a head of 213ft., 
and a total of 400,000 h.p. will be available. About seven 
years will be occupied in the construction of this dam, 
which will be the most important in France. The plans 
have been submitted for approval to the Direction des 
Forces Hydrauliques at the Ministry of Public Works. 
A Service Technique des Grands Barrages was recently 
created at the Ministry with the object of making a 
complete study of the theory and construction of dams 
and of offering suggestions whenever problems arise affect - 
ing the construction of dams in this country. 


The Motor Car Industry. 


From 1929 until the end of 1935 the annual 
production of motor cars in France declined from 253,000 
to 177,000 and exports of cars fell from 57,000 to 18,000. 
Another recent failure of one of the oldest firms has 
increased to four the number of big makers who have 
gone into liquidation during the past two years, one of 
these being the Citroén Company, which has undergone 
reconstruction and is being continued with a prudent 
regard to the present limitations of the motor car trade. 
Apart from these liquidations there has been an amalgama- 
tion of two companies, so that the situation at present is a 
concentration of manufacture in fewer hands, with the 
possibility of some other factories that have been closed 
down being restarted if business revives in the early future. 
Unfortunately, the chances of revival are regarded as 
remote in view of the economic difficulties that paralyse 
the motor car industry. A maker in Lyons endeavoured 
to carry on, and avoid discharging men, by reducing wages 
and hours of work, and when the men recently claimed 
an advance in wages he was obliged, last week, to close 
down the factory, after explaining the impossibility of 
paying higher wages in the present state of the industry. 
The only hope for manufacturers is to bring down the cost 
of cars and induce the Government to relieve owners of 
heavy taxation and encourage buying. The burden of 
taxation on manufacturers and owners, the latter in the 
form of the petrol tax, is declared to be excessive. In 
the report of one company it is affirmed that last year the 
State took 7000 million francs from makers and users, 
and, if that be true, there is justification for the complaint 
of manufacturers that the industry threatens to succumb 
to an intolerable burden, 











ductor in this ease consists of simple linear markings G, H, J, 
of graphite paint extending across the leakage path between 
the grid walk 


sides of the footstep asshown. The lead A isin this way screened 
from the high anode voltage. There is between grid and cathode 
only the small direct current voltage due to the grid bias 
battery, and the guard conductor is therefore maintained nearly 
at grid potential. In the embodiment illustrated the central | 
cathode support, which carries no current, is connected through | 
@ portion of the guard conductor to the conductor C. Connec- 
tion to one only of the cathode leads is shown, but it will be | 
appreciated that in any event no short circuiting of the filament 
will take place by reason of the high resistance of the.graphite 
marking.—February 14th, 1936. 


442,741. August I4th, 1934. Very HIGH - FREQUENCY 
Receivers, Marconi’s Wireless Telegraph Company, Ltd.. 
Electra House, Victoria Embankment, London, W.C.2, 
and E. W. B. Gill, Merton College, Oxford. 

This invention relates to very high-frequency receivers, and 
more particularly to very high-frequency radio receivers 
operating on the so-called Barkhausen-Kurz principle, or Gill- 
Morell type (commonly known as the retarding field type) | 
operating on the super-regenerative principle. In it there is 
employed in a very high-frequency receiver of the retarding 
field type a double-valve construction A, having symmetrically 
arranged within a single envelope a cathode B, two grids (or, 
as shown, a single grid having portions C D, on opposite sides 
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of the cathode), and two plates E, I’, ona on each side of the two | 
grids (or portions of one grid), the whole electrode arrangement | 
being symmetrical about the cathode which may be straight | 
or as shown, of the hairpin filament type. Each plate, which 
acts as a retarding electrode, is connected to one of a pair of 
Lecher wires G, H, which are spanned by a conductor J which 
makes contact with both wires at K, L, and is slidable with 
respect thereto so that by moving the conductor up and down 
along the wires G, H the effective length thereof may be altered, 
the effective lengths of the Lecher wires (measured from the 
appropriate plates E, F) being, of course, always equal. The 
central point M of the conductor J is connected to the cathode 
Bt h a source N of suitable bias potential—for example, | 
& source such as will give — 6 volts bias upon the plates in series | 


The date first given is the date of application ; the second date, | 
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anode conductor leads, and the marking G is | 
conductively connected to the cathode conductor C, the guard | 
conductor portions H, J being extended downwards on opposite | 


| D, and the disc E with the hammer F. The hammer is provided 


| the tension in the chains of a mine cage from becoming unequal! 


| the usual type of equalising beam, as shown in Fig. 1, if, for 

































































































| with a source O of relatively long wave alternating potential. 
| The E.M.F. from the source O is relatively small, and in practice, 
| where the bias source N gives 6 volts negative, it has been 
satisfactorily made of about 7 volts peak value so that the 
E.M.F. superimposed upon the bias will cause the plates of the 
valve to fluctuate at the long wave frequency between a voltage 
| of +1 and a voltage of — 13 relative to the filament. The result 
| of the application of the superimposed long wave is to quench 
| the retarding field oscillations for a part of each cycle, and 
| it is believed that these oscillations are, in fact, quenched for 
|a fairly high proportion of each cycle. A high potential is 
applied to the grid of the valve from terminal -+-HT as in the 
ordinary retarding field circuit and an output device, such, 
for example, as a pair of telephones P or an impedance for 
transferring energy to a succeeding amplifier, is interposed 
in a suitable part of the circuit and preferably, as shown, in 
| the lead to the grid. The telephones or other output device 
| may, however, be inserted in the lead Q to the plates or retard- 
ing electrodes, but the positioning of this device in the grid 
| lead is preferred, for if the output device be inserted in the plate 
| lead there is a tendency to make oscillation difficult, and 
it is found, in addition, that the efficiency of the rectification 
| is much less. Rectification occurs in the retarding electrode 
| circuit, and it will be noted that the lead Q in which the long 
| wave source O is inserted is connected to a nodal point consti- 
tuted by the mid-point of the conductor J. A receiving serial 
| may be coupled! to the circuit above described or the Lecher 
| wires may be replaced by halves of a dipole aerial, the spanning 
conductor being analogously arranged. With this cireuit 
| arrangement it will be found that there are particular, though 
not very critical, values of grid voltage, retarding electrode 
| potential, and filament emission current for best results, and 
| preferably means are provided for adjusting all three of the 
variables. At any rate, it is of substantial advantage to provide 
for filament adjustment. In the arrangement shown in the 
| drawing there is a rheostat R for this purpose.—February 14th, 


1936. 
MINING MACHINERY. 
| 442,822. June llth, 1935.—Euecrricatty Driven Per- 
cussivE Toots, Siemens-Schuckertwerke Aktiengesell- 


schaft, Berlin, Siemensstadt, Germany. 
| ‘his is an electrically operated coal pick, but the electrical 
| parts are not described or illustrated. The drive is, however, 
transmitted to the tool A by the connevting-rods BB. The 
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rods are connected with a steel disc C, the barrel-shaped spring 


with passages G to prevent air cushioning the blow. The 

specification insists on the kind of materials of which the various 

parts are made with the object of reducing weight without 

sacrificing strength.—Februury 17th, 1936. 

442,830. August 23rd, 1935.—Supportine TacKLe For MINE 
Caces, W. Griffin and Sons, Ltd., Triton Works, Cradley 
Heath, Staffs., and W. Griffin. ; 

It is the claim of the inventors that this tackle prevents 


even if the chains stretch unequally. They point out that with 
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instance, the chain A stretches so that the beam takes up the 
position shown in Fig. 2, the chain B carries the greater part 
of the total load. As a consequence, they arrange the lifting 
shackle pivot C below those of the chains A and B-—see Fig. 3- 
when, it is claimed, the loads remain constant. Figs. 4, 5, and 6 
represent a corresponding tackle for six chains.—February 17th, 
1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


442,820. May 20th, 1935. 
Werkzeugmaschinenfabrik 
Wahren, Germany. 

This invention is concerned with the provision of a wide 


Srerp Gear For LatuHes, Pittler 
Aktiengesel:schaft, Leipzig- 
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variety of speeds for a lathe spindle without encumbering the 
headstock with a large gear-box. The spindle is shown at A 
and the driving motor at B. The motor drives the countershaft 
C through the pick-off gears D, which provide the first oppor- 
tunity of changing the speed. The countershaft has two friction 
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clutches E and F, which drive, through gears and chains, the 
two subsidiary shafts Gand H. Another set of pick-off gears is 
provided at J K, and chains drive the spindle through the 
friction chatches L and M. The wavy, plain, broken, and dotted 
tines show four alternative drives with one selection of pick-off 
gears.—February lith, 1936. 


442,828. July 30th, 1935.—Linine CeNnTRIFUGAL CasTING 
Movutps, Deutsche Eisenwerke Aktiengesellschaft, 111—113, 
Hindenburgstrasse, Mitheim-Ruhr, Germany. 

It is generally necessary, for several reasons, to line the moulds 
in which pipes are cast centrifugally with a refractory or other 
material. This material is introduced, according to the inven- 
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tion, by means of a passage A in the bottom of the trough B 
used for pouring the molten metal. In the passage there is a 
flexible helix C, driven by the gear D which also feeds the material 
trom the hopper E. F is the skip for pouring the molten metal. 
[t is emphasised that the helix must be flexible, so that it can 
be bent clear of the hot skip F.—February 17th, 1936. 


442,833. September 20th, 1935.—A Macuine For Borine 
Taprer Hotes, International Combustion, Ltd., Aldwych 
House, Aldwych, London, W.C.2; and R. E. Edwards, 
18, Littleover-lane, Derby. 

In this machine the boring spindle A is set obliquely in the 
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driving sleeve B and is rotated by the worm gear CD. The 
sleeve is fixed axially, but the spindle is fed through it by the 
rack and pinion E and the gearing F. Universal joints are pro- 
vided at G and H. Two single-pointed boring tools are used, a 
roughing one at J and a finishing one at K.— February 17th, 1936. 


MISCELLANEOUS. 


442,797. November 9th, 1934.—-ApPparatus FoR SEPARATING 
Dust From Gases, O. B. Jacobsen, Steiholm, Ravenscroft- 
avenue, Preston-road, Wembley, Middlesex ; and the Buell 
Combustion Company, Ltd., 49, Moorgate, London, E.C.2. 

It is said that this gas filter provides a maximum of filtering 
surface and a minimum of back pressure for its bulk. It com- 





prises a light metal tower A, mounted on a trestle B, below which 
there is a conical hopper C. The dusty gas is blown in under a 
slight pressure at D. It s up the tubular fabric bags E 
and escapes to the atmosphere under the eaves of the roof of the 















































tower. The bags are carried by a framework F counterbalanced 
at G G and held by the winch H. When the bags become loaded 
with dust the gas supply is temporarily diseontinued. The bags 
then collapse and the dust falls into the hopper below.— February 
17th, 1936. 


443,133. June 25th, 1935.—Propucinc VALUABLE Liquip 
HyYDRO-CARBONS BY THE DeEsTRUCTIVE HyDROGENATION 
OF CARBONACEOUS MarTertats, International Hydrogen- 
ation Patents Company, Ltd., Frankfurt-am-Main, 
Germany. 

In this process a paste of coal and oil is heated up together 
with hydrogen under a pressure of about 100 to 500 atmospheres 
and passed into the reaction vessel. The amount of hydrogen 
will generally be taken between 1000 and 3000 cubic metres 
per ton of initial material. The formed gaseous and vaporous 
constituents are led, together with the hydrogenating gas and 
the volatile acid substances, into a vessel in which they are 
brought, in parallel or counter current, into contact with fresh 
coal paste. The acid substances are thereby bound by the 
alkaline substances of the coal. Occasionally, the amount of 
acid is sufficient to cause a complete neutralisation of the basic 
ash constituents of the coal. Simultaneously the fresh coal 
paste undergoes a rise in temperature by which the light con- 
stituents of the pasting oil distil. These can then be used again 
for the preparation of a new oil mixture for making the coal 
into a paste. On the other hand, high boiling constituents of 
the reaction product condense, and are p back together 
with the coal paste to the reaction. The following example 
will illustrate how the invention may be carried out in practice. 
Finely ground coal, which is impregnated with ammonium 
molybdate, is made into a paste in the proportion of 1: 1 with 
an oil mixture, obtained from the same coal, and which consists 
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for 50 per cent. of heavy oil and for 50 per cent. of middle 
oil. The paste is heated up to about 100 deg. Cent. and is then 
introduced into the upper half of vessel A. Here the coal 
paste is brought, in counter current, into direct contact with 
the vaporous and gaseous reaction products, whereby from 
the reaction product benzine and middle oil, from the pasting 
oil the middle oil escape in vapour form together with hydrogen 
from the me aed part of the vessel, which are then led through 
the heat exchanger B and cooler C, and collect in liquid form 
in receiver D. The hydrogenating gas escaping from the upper 
part of vessel D is led by the pump E in the opposite direction 
to the withdrawn reaction materials into the heat exchanger 
B, and thereby heated up to 340 deg. Cent. After having left 
the heat exchanger the gas is combined with the coal paste 
which has been withdrawn from vessel A, and passed onwards 
by the pump F. This coal paste issues from the vessel A with 
a temperature of 380 deg. Cent. The mixture is passed, after 
addition of 0-5 per cent. of carbon tetrachloride, through the 
gas-heated preheater G, where the reaction participants assume 
a temperature of 440 deg. Cent. From the preheater they 
pass through the reaction vessel H, in which a temperature of 
460 deg. Cent. is maintained, and then arrive in the separator 
J, in which a substantially constant liquid level is maintained. 
At the bottom thereof the solid and high boiling constituents 
are withdrawn, while at the upper part hydrogen and the 
vaporised oil constituents escape, which then come into the 
vessel A.— February 21st, 1936. 








LAUNCHES AND TRIAL TRIPS. 


SIRIKISHNA, steamship ; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Messrs. Chr. 
Salvesen and Co., of Leith ; dimensions, 406ft. by 55ft. 6in. by 
30ft. 6in.; to carry cergo. Engines, triple-expansion; econ- 
structed by David Rowan and Co., Ltd.; launch, March 10th. 

Roya. ScorsMAN, movor passenger vessel ; built by Harland 
and Wolff, Ltd., to the ool a of the Burns and Laird Limes ; 





launch, March 11th, 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this affice on, or before, the morning of the Monday 

. eee 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-Day. 

Inst. of ELecTRICAL ENGINEERS : METER AND INSTRUMENT 
SEcTION.—Savoy-place, Victoria Embankment, London, W.C.2. 
‘“* Capacitor Voltage Transformers,” by Messm J. G. Wellings, 
J. R, Mortlock, and P, Matthews ; ‘‘ A Thyratron Stroboseope,”’ 
by Mr. R. 8. J. Spilsbury. 

Inst. oF ELECTRICAL ENGINEERS : 
In the Cinema, Carliol House, Newcastle-upon-Tyne. 
7 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, St. James’s 
Park, S.W.1. Informal meeting, ‘‘ Air Raid Precautions,’’ Col. 
W. Garforth. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Informal lecture, ‘‘ Use of Diamonds in Industry,” Mr. E. L. C. 
Tappin. 7.30 p.m. 

Puysicat Socrery.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. General meeting. 5 p.m. 

Royat Inst. oF Great Britarn.—21, Albemarle-street, 
London, W.1. ‘The Electric Are and its Applications,” by 
Lord Rutherford. 9 p.m. 


N. Eastern STuDENTS.— 
Films. 


SATURDAY, APRIL 4TH. 

Royat Inst. or Great Brirarn.—21, 

London, W.1. ‘‘ Recent Researches on Transmutation,” 
Lord Rutherford. 3 p.m. 


Albemarle-street, 
Albemarle-street 
by 


Monpay, APRIL 61H. 


Soc. or Enervgeers.—At Geological Soc., Piccadilly, W.1. 
Inaugural meeting of Agricultural Section. Lecture, ‘* Adven- 
tures of a Forester in Kenya and Nigeria,’’ Capt. R. St. Barbe 
Baker. 5.30 for 6 p.m. 


Turspay, APRIL 7TH. 


ILLUMINATING ENGINEERING Soc.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, London, 8.W.1. ‘‘ Some Applications of 
Modern Light Sensitive Cells,” by Mr. R. C. Walker; * Some 
Applications of the Photo-electric Cell to Problems relating to 
Daylight Illumination,” by Mr. L. H. McDermott; “* The 
Rectifier Photo-electric Cell Applied to the Control of Gas 
Lighting,’’ by Mr. W. H. B. Hall. 7 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, Adelphi, London, W.C.2. ‘* Motor Car Suspension and 
Independent Springing.” by Dr. F. W. Lanchester. 7.45 p.m. 

Inst. or Civiz ENGINEERS.—Great George-street, West- 
minster, 8.W.1. ‘‘ Corrosion of Iron and Steel,’”’ by Sir Robert 
Hadfield and Mr. 8. A. Main. 6 p.m. 

Inst. or ELectricaL ENGINEERS: ScorrisH CENTRE.—The 
Engineers’ Rooms, 39, Elmbank-crescent, Glasgow, C.2. Annual 
general meeting. Paper, ‘‘ Cineradiography,” by Mr. R. J. 
Reynolds. 7.30 p.m. 

‘Inst. oF MARINE ENGINEERS.—85-88, The Minories, London, 
E.C.3. ‘ Recent Developments in Marine Refrigeration,” by 
Mr. J. D. Farmer. 6 p.m. 

Inst. oF MeTaLs.—Electrical Engineering Theatre, Armstrong 
College, Newcastle-upon-Tyne. Annual general meeting and 
demonstration of hig -frequency induction furnace. 7.30 p.m. 

Inst. oF Sanitary ENGINEERS.—Caxton Hall, 8.W.1. 
‘“Some Problems of Trade Waste Disposal,’’ Mr. A. Sciver. 
6 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. ‘‘ The Influence of Sulphur in Fuel on the Scaling of 
Steel,” by Professor J. W. Cobb and Dr. H. C. Millett. 7 p.m. 


WEDNESDAY, APRIL 8TH. 


Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. Informal meeting. Discussion, ‘‘ Replenish- 
ment of Underground Water Supply,”’ introduced by Mr. J. F. 
Haseldine. 6 p.m. 

Fripay, APRIL 177TH. 
Juntor Inst. OF ENGINEERS.—39, Victoria-street, London, 


8.W.1. ‘The Poisson Distribution and its Applications to 
Engineering Problems,’ by Mr. H. W. Shaw. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


BasTIAN AND ALLEN, Ltd., have removed their office to 24, 
Bedford-square, London, W.C.1. 

THE Dreset Encine Users Association has changed the 
address of its offices to 56, Victoria-street, Westminster, London, 
8.W.1. 

Tue Trussep ConcRETE STEEL Company, Ltd., has changed 
its address from Thames House to Horseferry House, West- 
minster, 8.W.1. 

Tue Se_son MacHINE Too. Company, Ltd., London, advises 
us that it has taken on the sole agency for the “‘ Libby ”’ Inter- 
national turret lathes. 


BanisTER WaLTON AND Co., Ltd., constructional engineers 
and stock holders, of Manchester, are moving their Birmingham 
district drawing and general offices to 192, Broad-street, 
Birmingham, 15. 

Mr. V. E. BripGen has resigned his position as sales Super- 
intendent in the Midlands for Armstrong-Saurer Commercial 
Vehicles, Ltd., of London and Newcastle, and has joined the 
staff of F. Perkins, Ltd., of Peterborough, in a similar capacity. 
Messrs. Perkins have opened an office at 14, Temple-street, 
Birmingham, 2, which will be Mr. Bridgen’s headquarters. 


SreRNOL Ltd. informs us that its foundry department dealing 
‘with the menufacture and sale of core binders has now been 
placed in the charge of Dr. Skerl, who for many years has been 
associated with the British Cast Iron Research Association. 
Dr. Skerl will conduct an independent consulting practice 
entirely apart from the duties relating to his appointment with 
Sternol Ltd. 


HEENAN AND FroupE, Ltd., Worcester, inform us that a 
group has acquired the entire assets of Court Works, Ltd., 
malleable and grey iron founders, of Madeley, Shropshire. The 
new board will consist of Mr. C. L. Hill, of Charles Hill and 
Sons, Bristol; Mr. A. P. Good, of Pennington and Son, London, 
and Mr. W. M. Ratcliffe, of Heenan and Froude, Ltd., Worcester. 
It is intended to carry on the busi heretofore under the 
same title, but operations will be developed and extended. 
Mr. W. Taylor, works manager, and Mr. &, E, Nutt, commercial 
manager, who have been associated with the company for 
many years, will continue in their respective capacities. 
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A Seven-Day Journal 


The Shrivenham, G.W.R., Accident. 

SHorTLY before half-past five on the morning a 
January 15th the 9 p.m. Penzance to Paddi 

express passenger train travelling at 50 to 60 m.p. “4 


under clear signals came into violent collision with a 


stationary brake van and five wagons near Shriven- 
ham Station on the main Great Western line. The 
brake van and wagons had formed the rear portion 
of a mineral train proceeding from Aberdare to Old 
Oak Common and had become detached by the break- 
ing of a draw hook. One passenger and the driver of 
the express engine received fatal injuries. Lieut.- 
Colonel Mount’s report on the accident has now been 
published. A considerable measure of responsibility 
for the accident, in Colonel Mount’s opinion, rests 
upon Guard Chandler of the mineral train. He failed, 
the inspector says, to keep a good look-out. As 
a consequence during the period of deceleration 
following the fracture he was under the impression 
that the whole train was being stopped at Shriven- 
ham home signal. There is some confusion as to the 
exact times at which the sequence of incidents which 
led up to the disaster occurred, but in Colonel Mount’s 
opinion, Guard Chandler had at last 6 minutes in 
which to take protective action. As it was, he realised 
the true situation only just in time to save his life by 
jumping from his van. He had no time to place 
detonators on the line. Prime responsibility for the 
accident however is placed upon Signalman Head of 
Shrivenham for failing to notice that the mineral 
train had passed his box incomplete, with the result 
that 3 minutes later he accepted the express. About 
a minute afterwards he heard the noise of the collision 
between the express and the detached vehicle. He 
took prompt action and succeeded in stopping a down 
empty train which was approaching the point at 
which the accident had occurred, thereby avoiding 
further serious consequences. Equal responsibility 
for the accident, Colonel Mount considers, attaches 
to Signalman Jefferies of Ashbury Crossing who also 
failed to notice that the mineral train had passed his 
box incomplete. The failure of the draw hook—of 
wrought iron and fifteen years old—is attributed by 
Colonel Mount to fatigue assisted by the presence of 
a small flaw and possibly by the low atmospheric 
temperature. 


The Employment Figures. 


ACCORDING to a statement which was issued by the 
Ministry of Labour on Monday evening, April 6th, 
it is estimated that at March 23rd, 1936, there were 
approximately 10,630,000 insured persons, aged 
sixteen to sixty-four, in employment in Great Britain. 
This was 155,000 more than a month before, and 
411,000, more than a year before. The great majority 
of the principal imdustries showed an increase in 
employment between February 24th and March 23rd. 
The improvement was most marked in the building 
industry, but there were also substantial reductions 
in the numbers unemployed in public works con- 
tracting, brick and tile making, the iron and steel, 
engineering, and motor vehicle industries, miscel- 
laneous metal goods manufacture, and the transport 
and distributive trades. On the other hand, there was 
a further increase in the numbers temporarily 
stopped in the coal mining industry. At March 23rd, 
1936, the numbers of unemployed persons on the 
registers of Employment Exchanges in Great Britain 
were 1,560,574 wholly unemployed, 235,280 tem- 
porarily stopped, and 85,677 normally in casual 
employment, making a total of 1,881,531. This was 
143,490 fewer than the number on the registers at 
February 24th, 1936, and 272,339 fewer than at 
March 25th, 1935. The total on March 23rd, 1936, 
comprised 1,482,442 men, 55,800 boys, 289,986 
women, and 53,303 girls. 


Automatic Stabilisation on a Channel 
Steamer. 


PoruLaR as are the Channel Islands with English 
holiday makers there can be no doubt that they would 
be still more popular were the crossing from South- 
ampton or Weymouth less of a trial than it frequently 
is to delicate sailors. It will therefore bs good news to 
many prospective holiday-makers to learn that the 
Southern Railway Company is now actively experi- 
menting with automatic stabilisers. The latest 
addition to the company’s fleet the T.SS. “Isle of 
Sark,” a vessel of 2211 gross tonnage and 12ft. 6in. 
draught, built at Dumbarton in 1932, has been fitted 
with the ‘“‘ Motora ”’ stabilising system and on Satur- 
day of last week made her first voyage to the Channel 
Islands with the new equipment. The results 
obtained are stated to have been satisfactory but 
obviously extended experience will be required before 
a final judgment can be passed. This system of 
stabilisation was invented in 1923 by Dr. Motora of 
the Mitsubishi Nagasaki Shipyard. It was described 
and illustrated in our issue of June 27th, 1930. It 
makes use of fins projecting from the side of the hull 
at about the turn of the bilge. These fins both in 
their arrangement and action may be likened to the 


turned by power under the control of a gyroscopic 
detector and a relay. As the ship rolls the leading 
edge of the fin on the side of immersion rises while 
the leading edge on the emersion side descends. The 
forward motion of the ship causes the water to exert 
an upward force on the fin tilted up on the immersion 
side, and a downward force on the fin tilted down on 
the emersion side. The couple thus created acts to 
restore the ship to an even keel. As she recovers 
the fins resume their normal position and as she heels 
over on the opposite side they reverse their tilt. 
When their stabilising action is not required the fins 
may be withdrawn into recesses inside the hull. 


An Inquiry into Road Accidents. 


AN investigation was opened on Wednesday of last 
week, at the instigation of the Ministry of Trans- 
port, into the causes and circumstances of road 
accidents involving personal injury, whether fatal or 
otherwise. Hitherto the police have made investiga- 
tions in the case of fatal accidents only, so that 
reliable information was available in these cases, 
which amount to about 3 per cent. of the total 
number. The new inquiry will reveal the causes and 
gravity of the 200,000 “‘ injuries ” arising out of road 
accidents each year, and as the evidence of the victims 
will generally be available, the police and the Ministry 
will have more reliable and fuller data on which to 
base any safety measures to be proposed. Injuries 
will be reported under three heads—fatal, serious, and 
slight—serious injuries including fractures, con- 
cussion, internal injuries, crushing, severe cuts and 
lacerations, severe general shock necessitating medical 
treatment, and any other case involving hospital 
treatment. Notes will be made of the age, sex, and 
movements of the victim and of other persons involved 
and of the movements of vehicles, the general 
character of the road, whether residential, shopping, 
or business, the presence of tram tracks, width of 
carriage-way, the weather and light, and features 
such as road junctions, refuges, subways, or marked 
pedestrian crossing places within a specified distance 
of the scene of the occurrence. The existence of a 
speed limit or not will also be noted. The weekly 
accident statistics issued by the Ministry will be 
amended to give the number of persons killed or 
injured per 100,000 of the population in each district. 


Traffic Control. 


Ar the mauguration of an experiment m the use 
of the photo-electric cell for the control of traffic at 
St. Helier-avenue, Sutton By-pass, Mr. Hore-Belisha, 
Minister of Transport, explained that there were two 
reasons which caused him to accept with alacrity 
the invitation to attend. One was that a ceremony 
of the kind was a means of keeping public attention 
fixed on the problems of road safety. The other was 
that the experiment to be inaugurated had great 
possibilities. Until recently the policeman’s arm was 
the sole method of traffic control. It was only a few 
years ago that light signals wero introduced and they 
were originally worked by hand. The next stage was 
to cause the lights to change at regular intervals. 
Then came the stage at which it was found possible, 
by means of a pad in the road, to allow the vehicle 
to operate the signal. That was a notable advance, 
because it became possible to eliminate unnecessary 
delays, but it had often been observed that light 
signals were mainly for the benefit of vehicular traffic. 
The pedestrian was still, on the whole, left to his own 
devices and the courtesy of drivers. The Automatic 
Electric Company had made, tentatively it was true, 
but nevertheless ingeniously, a new contribution for 
the pedestrian’s special safety, although it was used 
for vehicles as well. Whether or not it would be 
successful could, of course, only be shown by experi- 
ment and the gradual correction of such shortcomings 
as might be disclosed. But in essence the application 
of the photo-electric ray as a means of controlling 
traffic was of historic importance. By breaking the 
ray the pedestrian would cause the stop signal to be 
shown to the traffic, and he was not surprised to see 
that the Surrey County Council, having an engineer 
in Mr. W. P. Robinson of the most alert and pro- 
gressive character, had made its area the locus of this 
new experiment. 


The Thames Conservancy Board. 


At the annual meeting of the Thames Conservancy 
Board, which took place in London on Monday, 
April 6th, Lord Desborough, who has been a member 
of the Board for the last forty years, was elected 
Chairman for the thirty-second successive year, and 
Mr. G. C. Field, of Reading, was re-elected Vice- 
Chairman. At its meeting the Board decided that a 
scheme, providing for the abolition of the existing 
internal drainage boards, should be prepared and 
submitted to the Minister of Agriculture and Fisheries 
for confirmation, and that, subject to such con- 
firmation being received, application should be made 
to the Minister for extending the main river under the 
jurisdiction of the Board to a total of 1205 miles. 
This proposal had been referred back in February for 
consideration of the alternative of transferring the 
powers of the internal boards to the Conservators. 
It was pointed out that, in such a scheme, although 
the cost of the abolition of the internal boards to the 


Conservators’ precepts, would be equivalent to a rate 
of only 0- 11d. in the pound, the effect of the transfer 
of the powers and duties of the boards would necessi- 
tate rates varying from 6}d. to 3s. in the pound for 
the payers of drainage rates. Complications would 
also arise from transfer, as compared with abolition, 


in apportioning maintenance costs. Lord Desborough 
further reported that the river was that day flowing 
at the rate of 3,000,000,000 gallons a day, which com- 
pared with the standard average flow for April of 
1,404,000,000. The daily average flow during March 
was 2,600,000,000 gallons, compared with the standard 
daily average of 2,083,000,000 gallons. 


A Smeaton Exhibition. 


THERE was a large attendance on Monday last, 
April 6th, for the civie opening of the Smeaton Exhi- 
bition at Temple Newsam Mansion, which has been 
arranged by Mr. H. W. Ricketts, Curator of the Leeds 
City Museum. In declaring the Exhibition open, the 
Lord Mayor of Leeds, Alderman Percival T. Leigh, 
commended the idea of keeping alive the memory 
of great Leeds citizens, and paid a tribute to Mr. 
E. Kilburn Scott for his interests in the achievements 
of Leeds men of past generations. It may be recalled 
that John Smeaton was born in 1724 at Austhorpe 
Lodge, a short distance from Temple Newsam Man- 
sion, and is buried in Whitkirk Churchyard. An 
interesting exhibit is a small wooden model of the 
Eddystone Lighthouse, designed by Smeaton, which 
was made half a century ago by Mr. H. Nott, one of 
the lighthouse-keepers, and has been lent by the 
Plymouth Corporation. The lathe made by Smeaton 
at the age of fifteen, which now belongs to the Univer- 
sity of Leeds, is also on view. In proposing a vote of 
thanks to the Lord Mayor and to the lenders of 
exhibits, Mr. Kilburn Scott spoke of Smeaton as a 
marvellous craftsman, and said that one of the men 
from whom he learnt much was Nathan Waddington, 
who had a smithy in Austhorpe-road. Referring to 
Smeaton’s lathe, Mr. Kilburn Scott said he doubted 
if there was a boy of that age in Leeds who could 
make the equal to it in ingenuity. He hoped the 
city would provide Mr. Ricketts with the money for 
an industrial museum, so that the city would not lose 
such valuable relies in the future. Lieut.-Colonel E. 
Kitson Clark, who seconded the vote of thanks, 
welcomed the signs of interest m their great citizens, 
and said that Smeaton was a man whom the city ought 
to remember very much more than it had done. 


London Transport Arbitration. 


THE last sitting of the London Passenger Transport 
Tribune! was held on Monday, April 6th, when awards 
were made, which, when completed in due course, will 
finish the task allotted to the Tribunal by the Act of 
1933, constituting the London Passenger Transport 
Board. In a speech, the President, Mr. Joshua 
Scholefield, K.C., said that the Tribunal was appointed 
at the end of September, 1933, and as a result of a 
great many hearings it had issued eighty awards, 
orders, and approvals of agreements. In these, it 
had sanctioned the payment by the Board im cash of 
£2,295,395 17s. 5d., and the issue by the Board of 
stock of the face value of £2,566,056. Those pay- 
ments of cash and issue of stock represented the con- 
sideration for the transfer of sixty-five undertakings 
to the Board. In addition to this, the Tribunal had 
sanctioned a pooling scheme affecting the Board and 
the four great railway companies. In that poolmg 
scheme the disposal of receipts, which had amounted 
in the preceding year to between £38,000,000 and 
£39,000,000, was arranged. The claims before the 
Tribunal .of the independent undertakings amounted 
in total to something over £9,000,000, and the total 
involved in the transfer of tramway undertakings of 
local authorities amounted to something over 
£1,000,000. The procedure of the Tribunal, the 
President stated, having no precedents, or, in fact, 
ing broadly, no analogous experience to guide 
it, had had to be devised with a view to guiding all 
parties through an uncharted wilderness. The com- 
parative smoothness and ease with which the task had 
been performed was due, he said, not least to the 
intelligent co-operation of the professional advisers 
to the parties and to the untiring work of the Clerk, 
Mr. Paul Davie. 


The Mohammad Aly Barrages. 


In a Journal note of January 3rd we outlined the 
scheme for the construction of two new. barrages to 
replace the existing Delta barrages about 20 kiloms. 
north of Cairo, where the Nile bifurcates and becomes 
the Rosetta and Damietta branches of the river, 
which new works have been designed by the con- 
sulting engineers to the Egyptian Government, 
Messrs. Coode, Wilson, Mitchell, and Vaughan-Lee, 
of Westminster. On Tuesday, April 7th, the tenders 
for the barrages were opened at the Egyptian Ministry 
of Public Works, Cairo. There were twelve tenders 
in all, nine being submitted by British firms, two from 
French firms, and one from a German firm. According 
to news from Egypt, the lowest tenders are those of 
the Tilbury Contracting and Dredging Company 
(Foreign), ££2,375,055 ; and Macdonald Gibbs and 
Co., of London, £E2,486,133. The French Société 
Générale d’Entreprises tendered £E2,517,622 and 








ailerons of an aeroplane. They are capable of being 








county and borough councils, as contributors to the 





the German firm, Schneider and Co., £E2,543,936. 
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Recent Practice in Hydro-Electric 
Power Development.’ — 


B. HELLSTROM, M. Inst. C.E. 
No. VIII. 
(Continued from page 372, April 3rd.) 


By 


F.—NeEw MeEtHOD or Brastine Rock. 


.* Vargon power station in Sweden, for economic 
41. reasons, the draft tube, which is blasted out of rock, 
has not been lined with concrete. The treatment of 
the rock surface is shown in Fig. 75. To provide a 
good wearing surface, the draft tubes have been 
blasted out of the rock by placing bore-holes 4in. 
apart and taking great precautions with the firing. 
The holes were bored to the full depth in one drilling, 
and the vertical direction of the steel drills was fixed 
by two scaffoldings, one above the other. Light 
charges were put in and the whole of the excavation 








Fic. 75—Blasting of the Draft Tube at Vargon Hydro- 
Electric Development. 


blasted at the same moment. | First-class steel was 
used, so that the drills should not break, parts thus 
remaining in the holes and making it impossible to 
continue the boring. It was found that the diameter 
of the drill should be at least l}in., as straight holes 
would not be obtained with a smaller diameter. 
Where a smooth surface was required, the rock walls 
were evened by chiselling, as shown in the top portion 
of the same figure. The vertical lines in the figure 
are the semi-circular bore-holes remaining after the 
blasting had been done. 


G.—ARCHITECTURAL CONSIDERATIONS OF WATER 
PowER STATIONS. 

So far as buildings for industrial purposes are 
concerned, water power stations are among those 
which are usually subjected to special architectural 
treatment, as they often constitute a definite feature 
of the landscape, on account of their open and 
prominent position. Ideas on the esthetic require- 
ments of water power stations have hitherto usually 
demanded that these buildings should give an 
impression of ‘“‘ massiveness,” “‘ heaviness,” “‘ control 
of power,” or that they should be of a monumental 
nature, &c. The result is that water power stations 





all over the world have been designed to meet these 





Tue Enoinece”’ 


FIG. 76—Chenderoh Power Station. 


requirements ; one looking like a castle, another like 
a fortress, and yet another like a church set in the 
middle of a river, and containing mechanical, elec- 
trical, and other equipment. It is very doubtful 
whether working on such lines creates an impression 


* Lectures delivered at the University of Londo N - 
ber 6th, 8th, llth, and 14th, 1936. . Paar apie ¢ 





of good architecture, and more particularly of good 
industrial architecture. A more satisfactory result 
would, in my opinion, be obtained by concentrating 
on a design which pays more regard to utility. 

The superstructure of a water power station is, 
in common with other industrial buildings, only a 














Fic. 77—-Vargon Power Station. 


protection for machines, instruments, and personnel. 
It is therefore obvious, that, to prodace their proper 
effect, these relatively subordinate buildings must 
be of a neutral architectural character, and not 
overburdened with decorations and other “ false 
pretences” which submerge the more vital engi- 





High Tension Switchgear 


To protect the generator room against the heat of 
the sun. and from rain, protruding eaves of the roof 
have been arranged. The roof is covered by corrugated 
steel sheets covered with asphalt sheeting on both 
sides. The roof is painted with aluminium paint. 
The only decorations of the facade, if I may call 
them so, are a row of windows along the whole 
building immediately under the eaves of the roof,. 
small windows near the floor level, and, finally, the 
outlet openings for hot air from the generators. A 
ceiling of asbestos slabs is provided on the under 
side of the steel trusses, and air circulates through a 
space between the ceiling and roof, as this space is 
open towards both gable ends. The colour scheme of 
the interior is designed to make the appearance as cool 
as possible. : 

At Vargon power station the superstructure has 
been left out altogether, as shown in Fig. 77, the 
generators being enclosed by low steel covers. 


H.—Pykara Hypro-E.ectric DEVELOPMENT.! 


A good and interesting example of a high-pressure 
plant is the Pykara scheme in the Madras Presidency 
in the South of India. 

The catchment area lies in the highest portion of 
the Ghats between 7000ft. and 8000ft. above sea 
level. The catchment area is 42 square miles and the 
head utilised is no less than about 3000ft. The 
water is led from the river through a flume 7000ft. 
in length and capable of carrying 200 cusecs to a large 
forebay with a capacity of 58,000,000 cubic feet at 
the head of the beautiful natural falls. 

At the end of the forebay there is an intake whence 
the water is drawn by a single steel pipe 6ft. 6in. 
in diameter, 1050ft. in length, to a surge tank and a 
valve house. The upper 260ft. of this pipe is carried 
through a tunnel. Below the surge tank there are 
two pipes which carry the water to the power-house. 
The total length of these pipes is 9300ft. The longest 
section between anchors is 528ft., and the steepest 
part is at an angle of 40 deg. to the horizontal. 


T.—KRANGEDE Hypro-ELectric DEVELOPMENT. 


Fig. 78 shows a diagrammatic cross section of 
Krangede power station, Sweden, now near comple- 
tion. This power plant may be taken as a good 
example of the type of plant where the power station 
is situated underground, and where the total head 
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Fic. 78-—-Krangede Hydro-Electrie Development. 


neering parts of the scheme and distract attention. 
Provided the proportions are good, and the appear- 
ance unpretentious, the monumental impression 
would then emerge in simple and natural expression, 
and where a dam is built in conjunction with the 


@ 


power-house, the dam itself may suffice to give the 
impression of heaviness or power. : 

An example of a power station, where the main 
ideas described apove have been applied, is the 
Chenderoh power station on the Perak River. Fig. 76 
is a drawing of the power-house looking upstream. 
The main principle applied to the design has been 
to make the superstructure as light as possible. 





between the water level above the dam and the 
free water surface in the discharge tunnel has been 
concentrated at one point near the dam, where the 
power station is situated. In comparison with long. 
pipe lines and surge tanks this general arrangement 
appears ideal from the point of view of operation, 
particularly, of course, in a climate with severe 
winters. The operation of tl.e power station is not 
interfered with by ice. In winter, water is discharged 
beneath the ice on the surface of the water and is 
then led through the intake, heated by hot air from 
the generators, and the trash racks, which are elec- 
trically heated, and then through vertical tunnels to the 
power station. No ice can form in the tail race tunnel 
and the water will not come into contact with the 
cold open air before it leaves the tail race tunnel. 
The main parts of the construction consist of rock 
excavations. In comparison with any other kind of 
works—for instance, pipe lines, surge tanks, &c., 
which sooner or later must be renewed—the excava- 
tions will last for ever. 

Estimates of cost have also shown that the arrange- 
ments decided on were more economical than any 
other possible lay-out, involving head race, head race 
tunnels or pipe lines, surge tanks, and high-pressure 
pipe lines to the power-house. 

The power station has been arranged so as to admit 
of further development. First, the power station for 
three turbines was blasted out of the rock, whence 


1M. G. Platts, ‘‘ The Pykara Hydro-Electric Development,’” 
Paper 4976, the Institution of Civil Engineers, London, 1935. 
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the large tunnel discharges the water into the river. 
In the second stage of development, the power station 
will be extended in the rock, and a second discharge 
tunnel made. It will be seen that this arrangement 
lends itself to the carrying out of the work in several 
stages of development. 

The available gross head is about 195ft. The final 
output will be about 190,000 kW. At present the 
civil engineering works are complete for three 
machinery units, with a total capacity of 95,000 kW. 

From the intake on the left bank of the river, 
which is an exténsion of the dam, the water will be 
passed through vertical shafts, excavated in the 
rock, to the turbines, which, together with the 
generators, are installed in an underground machinery 
hall, likewise excavated in the rock. The floor of 
the turbine room is about 160ft. below the intended 


covers are therefore designed to be able to withstand 
a water pressure on the downstream side of about 
75ft. In addition, certain other safety devices to 
counteract surge pressure have been adopted. A view 
of the plant looking upstream is shown in Fig. 79. 

It is a difficult problem to estimate the actual 
stresses in the walis of a tunnel blasted in rock. It 
is of particular interest to ascertain these stresses 
when the tunnel is situated far below ground level, 
or when the tunnel has a large cross section. For 
a sufficiently long tunnel of circular shape through 
rock or hard soil, the problem can be satisfactorily 
solved mathematically, but for a tunnel of a shape 
that deviates more or less from a circle, the stresses 
cannot be exactly computed. To obtain approxi- 
mate values of the stresses it is suitable to use 
model tests by measuring the deformation in a 














Fic. 79 


water level upstream of the dam and 130ft. below 
ground level. 

The vertical tunnels are lined with concrete and 
steel plates and the rock between the tunnels has 
been made water-tight by cement injections. There 
are drainage galleries round the vertical tunnels. 
These have been arranged for the purpose of reducing 
any water pressure in the rock and particularly any 
water pressure on the rock walls of the generator 
room. The rock above the generator room is supported 
by arches of reinforced concrete. Owing to cracks 
in the rocks, these arches have been designed to carry 
the whole weight of the rock above the generator 
room. 

At ground level immediately above the generator 
hall is a repair shop, from which the machinery can 

















Fic. 80—T'est of Agar-Agar Model. 


be lowered into the generator room through a 
vertical shaft. 

The tunnel, which is constructed entirely in the rock, 
has a length of 4500ft. and is 44ft. high and 36ft. wide, 
and has a cross-sectional area of about 1250 square 
feet, which is larger than that of any unlined discharge 
tunnel hitherto driven in rock. In a few places only, 
where loose rock was met with, the roof of the tunnel 
has been reinforced by concrete arches. The roof of 
the tunnel is raised so high that the tail water level 
will be free at normal water level in the river, and 
therefore only an air shaft but no surge chamber is 
required. 

At high water level in the river at the mouth of the 
tail race tunnel, the tunnel will be completely filled 
with water up to the roof. This will also take place 
when sudden great variations of load occur, and thus 
waves are created in the tunnel. Immediately after 


such a sudden change in load, ‘when the tunnel is 


Upstream View of Krangede Hydro-Electric Development. 


material called Agar-Agar, which is a specially pre- 
pared mass of Japanese alge. For a mixture of 
95 per cent. water and 3 per cent. of dry Agar-Agar 
by weight, the specific gravity of the material becomes 
about 1-003. The material has comparatively good 
elastic properties up to breaking point, and Poisson’s 
ratio lies between 1/2 and 1/4. 

Hot Agar-Agar is cast in a rectangula. box lying 
flat, and the load is applied by raising the box on 
end when the material has solidified. The Agar-Agar 
is provided with straight cross lines drawn at right 
angles to each other in hectograph ink, so that it is 
possible to take prints of the surface. Whilst the 
box is lying flat a hole is cut in the material, of a 
shape corresponding to the cross section of the tunnel, 
at such a distance from the top of the Agar-Agar 
that the material above the hole to the scale of the 
model corresponds to the height of the rock above the 
tunnel. The box is then raised on end and prints 
are taken of the deformed cross lines. By comparing 






































A. BEFORE DEFORMATION. 


“THe Enoween” 


B. AFTER DEFORMATION. 
Fic. 81—Model Tests of Tunnel of Horse-Shoe Shape. 


the prints taken before and after the load is applied, 
i.e., before and after the box is raised on end, it is 
possible to get a fair idea of the deformation. To 
obtain the ratio between the deformations shown in 
the model and the actual stresses in rock, the model 
tests are first carried out by using a tunnel of circular 
shape for which, theoretical calculations are made. A 
coefficient can then be found by which the deformation 
measured in the model must be multiplied to obtain the 
actual stresses in the rock. A new hole of the same 
shape as the tunnel is then cut in the model and the 
deformations observed. By using the same coefficient 
as that previously found, the actual stresses for the 
new shape of the tunnel can be approximately 
estimated. 

Fig. 80 shows the photograph of the model, from 
which the deformation of an originally circular hole 
can be seen. 

For the tunnel at Krangede several shapes 
were tested. The results of the tests of a 
tunnel of a horse-shoe shape are shown in Figs. 814 
and 81s, Fig. 81a showing the shape of the tunnel 
before the load-is applied, and Fig. 818 the deforma- 
tion of the hole. It should be noted how the whole 
cross section has sunk, owing to the great elasticity 
of the Agar-Agar. In Figs. 82a and 828 the results 
of the tests on @ tunnel of the actual shape used at 





filled with water close to the generator room, the 
water will rise in the vertical air shaft. The turbine 





Krangede are given. 





of the same shape as that used at Krangede, but with 
vertical sides, are shown in Fig. 83. This shape has 
been used to illustrate that the stresses are increased 
where the vertical side passes into the arch-shaped 


roof. The tangential stresses, which are not very 
great, are compression stresses, except in the middle 
portion of the bottom where there is tension. The 
stresses are, of course, calculated for a smooth sur- 
face. As is well known, the actual stresses at sharp 
corners, which occur all over the surface, owing to the 
blasting, can be estimated at a maximum of, say, 
three times the calculated stresses for a smooth Sur- 
face. 

As the result of these tests, it was concluded that 
the stresses in the Krangede tunnel would not be very 
high. The shape of the tunnel ultimately decided 
upon was therefore designed so as to fulfil practical 
requirements ; at the same time, the walls and the 
roof were given a continuous smooth line and the 





A. BEFORE DEFORMATION. 


“The Enomece” 


8. AFTER DEFORMATION. 
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Fic. 82—-Model Tests of Krangede Tunnel. 


two corners at the bottom a comparatively big 
radius to avoid unnecessary increase of stresses. 

In this connection it may be of interest to mention 
that in this way an explanation has been found for 
the phenomenon of the splitting of the side walls, 
which took place in the longest tunnel in Japan at 
Sinizu Zuido. This tunnel has a rectangular form of 
18ft. by 9ft. The tunnel is blasted at the depth of 
about 4000ft. below the rock surface, and the rock is 
hard and homogeneous diorite. The splitting 
occurred in the vertical walls, and pieces of rock 
having a surface area of up to 10 square feet and a 
thickness of lit., were split out of the sides with a 
bursting effect similar to the phenomenon which 
occurs when the crushing strength of hard, brittle 
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STRESS DIAGRAM. 


“Toe Encreer’ 


Fic. 83—Stress Diagram According to Model Tests of 
Modified Type of Krangede Tunnel. 

materials, like cast iron or concrete, is tested. 

Calculations based on model tests showed that the 

stresses in the tunnel might be as high as 24,000 Ib. 

per square inch, which is very near to the crushing 

strength, 25,000 lb. per square inch, of the diorite, as 

actually measured. 

(To be continued.) 








A RESERVE of 2,750,000 tons of refined oil products in 
storage at strategic points throughout the British Empire 
is suggested in an article im a recent issue of the 
Petroleum Times, London. It is claimed that this scheme 
is worthy of serious consideration by the Government as 
a means of reducing materially the burden on the British 
Navy and of giving protection against the risk of a tem- 
porary shortage in a time of national emergency. What 
proportion of the total should be stored in the British 
Isles would be a matter for expert determination. An 
estimate puts the cost of tankage at £2,250,000 and 
purchase of oil at £11,750,000, a total of £14,000,000. 
Maintenance would not exceed £200,000 a year. The cost 
to make immediately available 2,750,000 gallons of the 
various oils required would, says our contemporary, be 
modest in comparison with the expenditure which would 
be necessary to create a series of hydrogenation plants for 
the production of oil at home. Apart from the vualner- 
ability of such plants, it would be useless to produce petrol 
in Britain if the need for it arose at some distant part of 





The magnitude and variation in stresses in a tunnel 


the Empire. 
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Institution of Naval Architects. 


No. 


II. 


(Continued from page 369, April 3rd.) 


ery the routine business and the reading of 
i the Presidential Address on Wednesday, April 
ist, a paper, reprinted im our last number, by Rear- 
Admiral H. G. Thursfield entitled ‘‘ Modern Trends 
in Warship Design,” was presented. 


DISCUSSION. 


Sir Archibald Hurd welcomed the paper as being 
very timely, at the moment when a new Naval Treaty 
had been signed and when the Washington and 
London Treaties were expiring. Ratios, he said, 
had gone for ever ; he had always thought that they 
were invented by politicians to vex the souls of the 
admiralties of the world. They were especially vicious 
because they were associated with limitations as to 
displacement and armaments. The maximum in 
each case had tended to become the minimum, and 
thus he suggested that naval expenditure had actually 
been increased instead of being limited by the Wash- 
ington Treaty. At any rate, under the Washington 
Treaty we had the “ Rodney ” and ‘‘ Nelson ” built, 
and we had accepted the most ridiculous battleship 
standard of strength which any nation in such a 
position as ours, responsible for the defence of a 
vast population occupying about one-sixth of the 
land surface of the globe, should ever have accepted. 
In 1914 we had sixty-six battleships and nowadays 
we were permitted to have fifteen. How fifteen 
battleships could defend a world-wide Empire, when 
some of those ships could not pass through certain 
canals, he could never understand. There had been 
recently a remarkable Anglo-American declaration, 
but it had come fifteen years too late. It might just 
as well have been made when we were invited to 
attend the Washington Conference which was called 
because the Americans had entered upon a very 
large warship building programme during the later 
years of the Great War. Largely as the result of 
the acceptance of that invitation we had denounced 
the Anglo-Japanese Treaty. He suggested that if 
the Anglo-Japanese alliance had been in force during 
the last fifteen years it would have had a restraining 
influence in far Eastern affairs; if we had declared 
then, as we had now declared, that we were not 
interested in the strength of the American Fleet, 
we could have reverted to the two-power standard, 
which was based on the next two strongest European 
fleets. The declaration, fifteen years too late, meant 
that we agreed that there must be no competitive 
building between our two countries and that neither 
should question the right of the other to maintain 
parity in capital ships. Further, in estimating our 
naval requirements, we had never taken into account 
the strength of the United States Navy. If the 
declaration had been made fifteen years ago we 
should have had none of the controversies as to 
the relative strengths of the British and American 
fleets, and no dispute as to the right of the Americans 
to modernise their ships, so that Anglo-American 
relations would have been more cordial. 

Commenting upon the suggestion in the paper that 
the Admiralty has now an opportunity to give a 
lead to the world by thinking out afresh the design 
of each type of man-of-war, Sir Archibald urged 
that new conditions called for new solutions. The 
British Empire consisted of a number of self-governing 
nations, and the obvious course was to try to evolve 
policy suited to the whole Empire and not merely 
to this country. In working out a new programme 
the Admiralty might perhaps try to forget the fashions 
of the past. Men-of-war had been built in the past, 
in many cases, without regard to scientific or to any 
other considerations, but had merely followed the 
fashions of the moment. It might prove a fruitful 
line of research to consider the wisdom of continuing 
to provide torpedo armament for battleships and 
cruisers ; in this connection he asked if Rear-Admiral 
Thursfield could refer to any occasion on which a 
battleship or cruiser had used its torpedo armament 
effectively in warfare, for he personally could recall 
no such occasion during the Great War. It seemed 
to him as an amateur observer that it might be 
possible to devote the weight now devoted to torpedo 
equipment and torpedoes to the provision of more 
effective protection of the battleships and cruisers 
against air attack, both on the water line and on the 
deck. 

Captain Acworth, commenting upon the fact that 
the intermediate ship—the heavy cruiser—tended 
to disappear in war, and that there was an enormous 
increase of small cruisers during war, said he wondered 
if it would not be a good thing to put into practice 
most strenuously, especially at a time such as the 
present, the policy of providing a very large number, 
not limited to sixty or seventy, of small cruisers of 
moderate speed and adequately armed. Whilst 


he felt that it would not be decent to express his own 
views of aircraft carriers, Captain Acworth said he 
believed most naval officers would agree that the 
future of naval aircraft would probably lie more 
in the use of the seaplane or flying boat than the land 








machine, and that the aircraft would be carried in 
ships from which they could be used without the 
tremendous loss of money and material which the 
provision of aircraft carriers implied. 

The feeling seemed to be universal among those on 
the active list of the Royal Navy, and among many 
less important people ashore, that great size in 
battleships was not in itself a merit. If it were 
true, as he disputed, that a battleship must be related 
in respect of tonnage and speed to that of foreign 
ships, instead of standing on its own merits, was it 
rational or possible ever again to speak of a British 
naval policy ? He asked if it were not preferable, 
if we selected the sizes of our guns and the number 
to be mounted, and if we mounted them on the 
smallest tonnage that was adequate for the purpose, 
to go in for numbers instead of for gigantic vessels. 
Once we admitted that a battleship could be designed 
to stand on its own merits instead of our going to 
Geneva and asking others to restrict their ships, 
we should have our own ideas of what was an ideal 
gun, on what tonnage we could mount it, and how 
many ships we should need. 

Commenting upon Rear-Admiral Thursfield’s refer- 
ence to the speed craze, he said that he did not believe, 
as many civilians seemed to believe, that the duty 
of @ cruiser was to catch another ship. There was 
the traditional strategical method of forcing action. 
Reference had been made in the paper to the 
tremendous sacrifice which had to be made in order 
to secure high speed, and to the fact that if that speed 
were provided, the ship could only carry its guns into 
action at very great risk. In his own view, which, 
he said, was a minority view, but not an altogether 
foolish one, the speed of a cruiser should be related 
to the speed of the battle fleet and not to the speed 
of the opponent’s ships. If it were true that the 
speed of our ships must be related to. the speed of 
the ships of the enemy, then we had failed, for our 
ships were much slower—and, he believed, for- 
tunately so. 

Admiral Lord Cork, referring to the author’s 
indication that there was a definite tendency towards 
a reduction in the size of battleships, said he could 
not help feeling that the ever-increasing cost of these 
vessels would appear to be at least as strong a reason 
for that tendency as was “harbour worthiness.” 
There was also the theory that it was wrong to put all 
one’s eggs into one basket, a consideration which 
must also be taken into account. As the author had 
pointed out, however, the last word on that subject 
rested with the United States and Japan; Japan 
was most unlikely to reduce the size of her ships 
unless the United States would do likewise. The truth 
was that the Pacific presented problems different from 
those presented by the Atlantic, and the United 
States and Japan were thinking im terms of the 
Pacific, whereas European nations were thinking in 
terms of the Atlantic. There was not much hope 
that the United States would reduce the size of her 
ships, because she did not wish to reduce the sea 
keeping qualities of her large ships in the Pacific. 
No doubt it would suit Japan’s book to effect a con- 
siderable reduction in the size of our battleships, for 
she would have her corner of the globe even more to 
herself than at present. 

Naval architects of to-day, he continued, had not 
the opportunities that.existed formerly of trying out 
their own ideas by designing ships for foreign Powers 
and introducing novelties. The ability to do that in 
the past had been of great value in advancing 
thought. He had been brought up on the idea that 
private yards, when free from Admiralty specifica- 


.tions, built ships which were too weak and which had 


no margin of safety ; but in the course of an experience 
covering fifty years he could not remember hearing 
of one coming to grief on that account. 

With regard to air power, Lord Cork emphasised 
that it had become an integral part of the Navy, and 
that no ship was properly equipped if she lacked her 
quota of aircraft. A distinguished officer had stated 
recently that an aircraft carrier was merely a bad 
aerodrome. But surely he had forgotten that the air- 
craft carrier could transport the planes to 1000 miles 
nearer the objective in a period of forty-eight hours, 
and that under some conditions mobility compensated 
for lack of space and other conveniences. The fact 
remained, however, that aircraft carriers were very 
vulnerable so far as their primary duties were con- 
cerned. We had only five. Vulnerable as they were, 
and containing so many planes, they would be the 
objective of both hostile aircraft and surface light 
craft, as well as of submarines. Further, having to 
manceuvre as they did to operate their aircraft, they 
were a source of anxiety to the Admiral, and could be 
a severe handicap to free manceuvring. The aircraft 
carried must at present be limited in size. Although 
they could be got into the air readily, their recovery 
at the end of their flight, if there were no carrier near, 
was problematical. Further, there might be con- 
siderable injury to the planes when landing and 





hauling in. He was not a believer in the argument 
that we should depend upon float planes, unless 
they were very much improved. It would appear 
that against an active enemy both carriers and ship- 
borne planes might soon disappear. Yet the Navy 
could not spare either the personnel or the machines. 
As to the remedy, not only did he hold the view that 
the distinction between carriers and warships of other 
categories must tend to disappear; he was also of 
opinion that that transformation should be expedited, 
and he looked forward to the battleship carrier and 
the cruiser carrier. Admittedly such ships must be 
compromises, but there seemed no reason why they 
should not be very efficient fighting ships. We were 
allowed up to 35,000 tons as a maximum for battle- 
ships, and on that tonnage, or even a good deal less 
tonnage, much could be done. The battleship carrier 
would not carry so many planes as would an ordinary 
aircraft carrier, but a division of four ships would 
carry as many. Thus we should obviate the risk 
which the present-day carrier runs, the planes would 
be more safely housed when not in the air and the 
working of the fleet or squadron would be simplified. 
The ships would be battleships at the fore end and 
carriers at the after end ; with modern aids to flying 
a sufficient area of landing space could be provided. 
He had in mind a design on the lines of the old 
“turret” ships, which were merchant vessels built 
for besting the canal dues. It had a cigar-shaped 
hull with superstructures built on to it. He envisaged 
the side of the hull on the turtle back as a bomb 
deflector, the turrets amidships, then the bridges and 
director towers and the anti-aircraft armament, 
which would also be the secondary armament as now 
understood, and abaft of all this there would be the 
flying deck, hangars, &c. He suggested that the 
after end of all flying decks might well be carried aft 
sufficiently far to act as bomb deflectors and bursters 
for the protection of the propellers, rudders, &c. He 
would like to be able to offer a very valuable prize to 
stimulate naval architects to strike out along novel 
lines, for he felt that the design of ships was inclined 
to stagnate. 

Whilst he realised fully the power and range of 
modern bombers, Lord Cork said he did not fear 
attack from shore-based aircraft if capital ships were 
kept at sea, where they belonged. They could remain 
at sea for far longer periods than they were credited 
with. Only last year the battleships of the Home 
Fleet had remained at sea for nineteen days, except 
for a few hours for refuelling at the Azores and 
Gibraltar. One of the reasons why they were not 
kept at sea for long periods was that fuel was expen- 
sive. The public had been misled to a certain extent 
in the controversy of bombs versus battleships by 
the fact that exercises were carried out under con- 
ditions different from those which would apply in 
the case of an attack during warfare. In this con- 
nection he mentioned an exercise in the vicinity of 
the Firth of Forth, the purpose being to give the air- 
men experience in distinguishing between one class 
of ship and another. Obviously it was necessary 
that the ships should be seen, and several reporters 
who were in the attacking planes had written sensa- 
tional headlines concerning ships being bombed out 
of the water. They could not realise that the ships 
were where they would not be, that they were doing 
what they would not do, at a time and under con- 
ditions they would not select if they had to do it. 
The bomb versus battleship controversy was carried 
on along narrow lines and in reality led nowhere. 
The danger was being given undue prominence. It 
might be a fault to underrate a danger, but it was a 
crime to overrate it, because that meant paralysing 
all initiative. e 

Mr. S. V. Goodall suggested that the author had 
dismissed too lightly the most important problem 
which naval constructors had to face in connection 
with air development, i.e., the carrying of aircraft 
by men-of-war. He had compared them with boats 
which ships had always carried, whereas really no 
such comparison could be made. He had taken no 
account of the difficulty, particularly m a heavy-gun 
ship, of placing aircraft, which were large and fragile, 
in positions where they would not be damaged by 
gun blast. There was also the problem of flying the 
aircraft off and getting it on board again, which was 
entirely different from the handling of boats. All 
these requirements hampered the designer in his 
attempt to satisfy the primary need of the capital 
ship, which was to produce a mobile gun fortress. 
Taking up the challenge of Lord Cork concerning the 
battleship carrier, he said that such designs had been 
considered, but the Board of Admiralty had not yet 
had the courage to say that ships would be built to 
such designs. _Mr. Goodall asked if it would be advan- 
tageous to employ only aircraft carriers for supplying 
the Navy’s needs in naval aircraft. If the aircraft 
and the carrier could be developed so as to relieve 
capital ships of aircraft altogether, one of the problems 
confronting the ship designer would be solved. There 
was dissatisfaction with the present type of carrier, 
but he did not believe that the answer was to wipe 
out that type. Rather he felt that the trend would 
be to develop it, so that it was less vulnerable ; but 
to use more of such ships. 

With regard to the treaty recently signed, fixing 
for some years the displacement of capital ships at 
35,000 tons, he questioned that it was fair to blame 
the United States for that. Even Admiral Richmond, 
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the protagonist of the small ship, had admitted that 
if other countries had 35,000-ton ships, we must have 
them, and several capital ships of that size are under 
construction in Europe. But apart from that, Mr. 
Goodall felt that naval officers did not comprehend 
sufficiently clearly the effect of weapons which had 
not been limited by treaty as had the capital ships, 
i.e., the mine, the torpedo, and the bomb. There 
had been great technical advances since 1921 (and 
he referred particularly to advances in marine engi- 
neering) which would have enabled some reduction 
to be made in the displacement limit of capital ships, 
if at the same time a limit had been placed on the size 
of the torpedo, the mine, and the bomb. Until such 
a limit were imposed, he failed to see any hope of a 
reduction in the size of the capital ship. 

Commenting upon the extravagant statements 
made from time to time to the effect that capital 
ships were out of date and had been rendered obsolete 
by air power, he recalled a statement made in 1922 
by the then Secretary of State for Air, that it had 
been proved that one bomb could sink the most power- 
ful battleship in a few minutes, and that he believed 
that in ten years’ time a combat between the forces 
of the air and of the sea would have become a grotesque 
and pathetically one-sided affair. To-day, however, 
fourteen years after that statement was made, all 
the important Naval Powers of the world were build- 
ing new battleships or contemplating their construc- 
tion. Was not the British public entitled to assume 
that the various foreign Powers had full knowledge of 
the e‘ficacy of aeroplane bombing against the battle- 
ships ? 

Full-scale experiments, which were secret, had 
been carried out im regard to this problem. Mr. 
Goodall said that if he had to choose between being 
on board a ship that was attacked by gun fire or one 
that was attacked by bombing aircraft, he was per- 
fectly sure which of the two he would choose. He 
would watch with a certain amount of pleasure, he 
feared, the air enthusiasts going to the ship that was 
to be attacked by gun fire ! 

More than fifteen years had elapsed since the 
Admiralty was designing capital ships with the certain 
knowledge that they would be built. The interven- 
ing period had been one of quiet unadvertised work 
and solid thinking. S i for the technical 
department at the Admiralty and for the great indus- 
tries represented in the Institution, he said they were 
perfectly confident that they could build capital 
capital ships. 

Captain C. Cantlie remarked that if we wanted big 
ships, we must have the harbours for them. He com- 
mented also upon the congestion which would arise 
on the upper deck of a battleship if aircraft were 
introduced there, the necessity for keepmg them 
away from gun blast, and the necessity for finding 
space for the anti-aircraft guns, of which there must 
be many, having both long and short range, and 
said he could only suggest that the funnel should 
be put into its right place, i.e., out through the bottom. 
Doubtless the sacrifice in other directions which would 
be entailed in securing high speed for cruisers could 
be put up with, and the high speed would be a com- 
fort to those who sought to avoid action ; but from 
experience it appeared that decisive battles were 
brought about by strategical and political dictation. 

Captain S. S. Harwood pointed out that before a 
cruiser could sink a ship that was raiding merchant 
ships on trade routes, one had first to locate it and 
then catch it. The aircraft were part of the Navy and 
were used for location. In order to catch the raider, 
the cruiser must either have sufficient speed to over- 
take it before darkness set in or must have an air 
striking force which would lame the raider. Finally, 
the cruiser must be able to sink the raider. Logically, 
therefore, the solution seemed to be to use a cruiser 
carrier, but he personally did not believe that was a 
practical combination. In his view, the right answer 
was a combination of an aircraft carrier and a cruiser 
on trade routes. The former need not be of the type 
known to-day, but a new design of carrier, capable of 
fighting and withstanding damage. 

Sir Eustace Tennyson d’Eyncourt said that no 
doubt all would wish to see a reduction of the size of 
battleships. Possibly the chief incentive to a reduc- 
tion of size was that the large ships entailed huge 


| 
outnumbered, avoid the enemy, could hardly be 


considered as constituting an invincible fleet. The 
author’s reference to the somewhat lower speed 
attributed to our cruisers than that chronicled as 
being attained by cruisers of foreign navies must 
be qualified by pointing out that the speeds which 
we gave were generally attainable over long periods, 
whereas many of the speeds given in respect of the 
lighter vessels of other navies were attained on trials 
under very light conditions by pressing the boilers 
unduly, the purpose being largely to create an impres- 
sion upon those who did not know all the circum- 
stances. There was also the purpose of securing 
orders for ships of that character—in respect of 
which, by the way, they had been quite successful. 

Protection against torpedoes, though it demanded 
considerable space and subdivision below water, 
could be made fairly adequate for all larger ships 
by making the necessary provision, and it became a 
smaller percentage of the weight and space in a 
larger than in a smaller vessel. The same remark 
applied to protection against bombs. The deck of 
a big ship need be no thicker than that of a smaller 
ship to give reasonably good protection against air 
attack, and the weight agam became less in pro- 
portion as the ship was made bigger. The great 
necessity for additional protection both against 
gun-fire and air attack was appreciated after the 
battle of Jutland, as illustrated by the fact that the 
“Hood,” which was designed and upon which 
building was commenced before Jutland, had no 
less than 5000 tons of extra protection added after 
the battle, the displacement being increased from 
36,000 to 42,000 tons. In the original design he had 
rather anticipated considerable imcreases, and the 
draft had originally been rather small. It was possible 
to add the extra protection without affectmg the 
performance of the ship seriously. A_ striking 
example of the advantage of heavier protection was 
given during the battle of Jutland by H.MS. 
‘““ Warspite,”” one of the ‘‘ Queen Elizabeth ” class. 
Her steering gear was disabled for a time during 
the action; with the rudder held at an angle, she 
had travelled in 4 circle and had received heavy 
punishment, having been struck a number of times, 
but she had come through and had resumed action 
afterwards. Judging by the experience of other 
ships, she might have suffered a worse fate had 
she not been provided with adequate protection. 
All these considerations seemed to render it necessary 
to have a ship of large dimensions, in order to be on a 
level with those of possible enemies. 

Rear-Admiral Thursfield, replying to Captain 
Cantlie’s comment that if we wanted big ships we 
must provide the harbours for them, said that that 
was true, but we should find it very expensive, and 
it could only be done to a certain extent. Comment- 
ing upon the suggestion that it would not be possible 
to reduce the displacement of vessels unless the 
demands made on the naval architects were reduced 
first, Admiral Thursfield pointed out that the demands 
made on the naval architect were always more than 
he could meet, and they were all conflicting. He 
suggested, however, that in some directions some- 
thing might be done. If in a ship of the design of 
the “‘ Nelson” the calibre of the guns was reduced 
from 16in. to 14in.—and 14in. was the calibre adopted 
by the new Naval Treaty—a very large saving would 
be effected in weight of guns and even more, he 
believed, in weight of ammunition. The vessel 
had six twin 6in. turrets. If these and the present 
anti-aircraft gun were taken out and replaced by a 
larger number of guns intermediate between the two, 
but sufficient against both surface and flying craft, 
he believed another large saying would be effected. 
He agreed that torpedoes might be removed from the 
capital ship. Further, recent advances in engineering 
had enabled us to effect a great saving in weight of 
machinery and boilers. The savings which could be 
effected under all those heads ought to enable us to 
do something in the direction of providing the air 
equipment which had become so very important. 





THE ANNUAL DINNER. 
The annual dinner of the Institution took placeat the 
Connaught Rooms on Wednesday evening, April Ist, 
when the chair was taken by the President, the 





first cost and cost of upkeep, the first cost amounting 
to £7,000,000 or more. The duty of the constructor 
was to design ships to embody all or as many as 
possible of the requirements of the naval authorities 
in the smallest and most economical units possible. 


Right Hon. Lord Stonehaven. About 600 members 
and friends attended. 
(To be continued.) 











Having to the requirements which were laid 
down as absolute necessities, however, it was diffi- | 
cult to get away from the large dimensions. The 
problem was chiefly how much could be given up, | 
whether in speed, armaments, protection, radius of | 
action, seaworthiness, &c. It would seem that if we 
were to have battleship carriers, they would become 
bigger than the present-day ships. They would have 
to be longer in order to provide a deck clear of the 
gun blast, and to give room for the boats and for the 
secondary and tertiary armament. 

Sir Eustace doubted very much whether the 
tacticians and strategists would agree to any reduction 
of speed, which gave the power to bring about or 
to refuse an action. Speed was a necessity of cruisers. 
Lord Fisher had always wanted fast cruisers—some 
of which, by the way, had now become aircraft 
carriers. Ships which could neither catch nor, if 





| made in a paper on “ Tariffs for Domestic and Business 


Electricity Tariffs. 


A rixa for the standardisation of electricity tariffs is 


Premises,” read by Mr. B. Handley before the Institution 
of Electrical Engineers on Thursday, Apri! 2nd. Although 
neither the size of the house nor the rateable value tariff 
is strictly equitable, they have produced results satis- 
factory to electricity supply undertakings and domestic 
consumers. The author therefore considers that the time 
is now opportune for their general adoption, and delay 
caused by a search for a more scientific or equitable system 
is liable to prove detrimental to the electricity supply 
industry. For business premises the maximum demand 
system is recommended as the simplest method of increas- 
ing sales without introducing complications. 


the size of the house system, based upon measurements of 
floor area. At the time, assessments were being revised. 
and there was much public annoyance and discussion in 
regard to raised assessments. It was therefore felt that 
it would be unwise to link the sale of current with a 
question that was liable to cause so much public ferment. 
Another factor which influenced the author in his choice 
was the fact that the area is of a very diverse nature, 
containing seaside resorts of very different sizes, residential 
and industrial areas, two or three county towns, and a 
few villages, all situated in a number of different local 
government areas, and two te counties. It seemed 
inevitable therefore that methods of assessing properties 
must vary considerably between the different districts, and 
the method adopted appeared to be the simplest available. 
When the new system was first put into operation the 
author was confronted with an outcry against it, and its 
opponents even protested to the Electricity Commis- 
sioners. But the outcry soon died down and the domestic 
tariff became more and more popular with the consumers. 
To-day only a very insignificant number of the consumers 
are taking supplies under the old flat rate. 

It is suggested that the domestic two-part tariff should 
be offered to prepayment consumers on just the same terms 
as to quarterly consumers. Meter charges and higher 
prices to prepayment consumers can easily be justified on 
economic grounds, but it is advisable to avoid public 
displeasure by refraining from making these charges or 
additions. 

Quite satisfactory two-part tariff prepayment meters 
are available for alternating current, and there must be 
many thousands of these in use at the present time. 
Admittedly, the problem is not so simple for direct current, 
and in districts in which it is proposed, in the not too- 
distant future, to change from direct current to alter- 
nating current, it may weil be advisable to wait until the 
change takes place before installing two-part prepayment 
meters, or some equivalent meters suitable for direct 
current. 

The objection to the use of two-part tariff prepayment 
meters upon the ground that after the annual holiday 
the consumer has to put some shillings in the meter to get 
the supply going again is not really serious, except in 
those districts where families depart to the country for 
some time for purposes such as hop-picking. The annual 
holiday of the small householder does not generally extend 
beyond a week, and in those districts where this is not the 
case methods have no doubt been evolved locally to deal 
with the situation. If in a particular district this ques- 
tion is serious, it can be minimised by limiting the amount 
of arrears which can be accumulated by the normal opera- 
tion of the meter. 

In the application of the two-part domestic tariff a 
number of undertakings differentiate between the charge 
per unit in the summer time and in the winter time, 
generally making the winter charge per unit some 50 per 
cent. greater than the summer charge. This is a method 
of ensuring that those consumers who use electrical 
energy for only lighting and space heating pay a higher 
average rate per unit than those who make a more extended 
use of it, such as for cooking and water heating. 

The maximum demand system offers a suitable means 
of applying a two-part tariff to lighting supplies for 
shops, hotels, and business premises generally. This 
system was also recommended for such premises by 
the Committee appointed by the Electricity Commis- 
sioners. 

This system demands the installation of maximum 
demand indicators, which, it is admitted, are not regarded 
very favourably by the occupiers, even of business pre- 
mises. The application of demand indicators to these 
premises does not offer the same difficulties as to domestic 
premises, however, and as, generally speaking, business 
premises take their supplies during the normal peak- 
load period, the system offers no difficulty due to ignoring 
diversity. 

The maximum demands of cinemas, theatres, &c., can 
conveniently be assessed upon the basis of the consump- 
tion over, say, a two-hour run during a normal evening’s 
performance. This avoids the installation of a demand 
indicator, and ignores normal variations of demand during 
the performance which are not of much consequence to 
the electricity undertaking. 

In the author’s experience, the adoption of the maxi- 
mum demand system for business premises has been well 
worth while, the number of premises adopting after- 
closing display lighting being an indication of its success. 
Further, the simplicity of this system, as compared 
with two-rate meters and complications of different tariffs 
for different times of the day, is beyond dispute. For 
supplies’ other than lighting to premises supplied under 
the maximum demand system, the ordinary power rate 
would be available. 

Thermal storage by means of hot water, required by 
blocks of flats and business premises, appears to offer 
another outlet for the supply of electricity, and under- 
takers may find it advisable to cater for this business by 
offering a tariff for night storage heating. To compete 
with solid fuel, the price cannot be much more than 0- 25d. 
per unit. The possibility of undertakings other than those 
owning selected stations adopting such a low price is a 
little obscure at the moment, when it is remembered that 
the running charge per unit in the C.E.B.’s tariffs is over 
0-2d. per unit. 

In conclusion, the author appeals to all engineers and 
managers of electricity supply undertakings to do all in 
their power to help the electricity supply industry to obtain 
reasonable standardisation of tariffs combined with 
simplicity. The individuality of engineers, excellent and 
commendable as it undoubtedly is, tends towards handi- 
capping progress when this individuality prevents the 
realisation that the solution—good or indifferent—of any 
problem is becoming standardised. Even to-day, methods 
of charging and the manufacture of prepayment meters are 
being developed upon lines which can only add to the con- 
fusion of the consumer, and become a hindrance to the 
expansion of the industry. For the ordinary householder 


‘there need be no more than a domestic two-part tariff 


of the simplest possible nature, based either on the size 
or on the rateable value of the house. For lighting pur- 
poses in business premises a maximum demand system 
can do all that is needed, while tucked away in the back- 





en, some years ago, the author had to decide which 
method of assessment to recommend, his choice fell upon 


ground and to comply with legal requirements there can 
be an alternative flat rate. 
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New Agricultural Tractor. 


— 2 


HE sturdily designed tractor illustrated on these 
pages and on page 392 is a product of Marshall, Sons 
and Co. (Successors), Ltd., of Gainsborough. The working 
parts are so well enclosed that readers may best be first 
referred to the drawings to observe the general arrange- 
ment of the machine. The appearance may afterwards 
be judged from the half-tone engravings. The machine 
is known as the 12/20 Diesel tractor and has a nominal 
rated draw-bar horse-power of 12 h.p. and nominal rated 
belt horse-power of 20h.p. It is driven by a single-cylinder 
two-stroke oil engine with a maximum speed of 700 r.p.m. 








trolled by a fly-ball type governor, seen in one of the 
engravings on this page, which can be set by the driver 
from his seat to operate at any speed between 300 and 
700 r.p.m. Standard C.A.V.-Bosch injection equipment is 
used and the force feed oil pump gear driven from the 
crankshaft is also of Bosch pattern. Cooling is effected 
thermo-siphonically by a sectional radiator with four 
sections, through which air is drawn by a belt-driven fan. 
Combustion air is drawn in through the oil-wetted fabric 
filter seen partly dismantled in an engraving on page 392. 
The drop-forged heat-treated alloy steel crankshaft runs 
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and a bore and stroke of 64in. by 9in. The engine, it will 
be observed, is placed in a horizontal position with the 
cylinder head more or less above the front axle. The 
radiator and other auxiliaries are mounted above the 
cylinder. The chassis of the tractor is formed by the 
cylinder, gear-box, and back axle casings, which are 














LUBRICATING PUMP AND GOVERNOR DRIVES 


securely bolted together to form a unit enclosing all the 
working parts and one which is mounted on a three-point 
suspension to relieve it of strains. By this construction 
a notably short wheel base is obtained. While the centre 
of gravity is kept low for stability, ample ground clearance 
is also assured. 

Attention may now be directed to a more detailed study 
of the design. The speed of the engine is partly con- 
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in large double roller bearings. It transmits the power to 
the gear-box through a multi-spring cone clutch housed 
within the belt pulley. This clutch is so designed that 
adjustments, if necessary, ean be made im the field without 
special tools. As will be observed by examination of one 
of the drawings, the operation of taking out the clutch 
automatically applies a brake to the belt pulley, thus 
bringing it to rest. The gear-box provides three forward 
speeds and reverse. First and second gears normally give 
ground speeds of 2 m.p.h. and 3 m.p.h., while the third 
ratio can be supplied to give either 4}, 6, or 8 m.p.h., 
according to the customer’s requirements. The manu- 
facturers do not recommend the two higher of these three 


TABLE I.—General Dimensions. 

Width on outside of rear wheels 64in. 
Width between rear wheels ite 42in. 
Width on outside of front wheels . . 55in. 
Width between front wheels .. 45in. 
Wheel base. ot 62}in. 
Total overall length . 106}in. 
Total height to top of radiator 54}in. 
Overall height, excluding exhaust ripe. tractor 

standing on wheel rims : 58hin. 
Total weight without operator 4700 Ib. 
Ground clearance. 12}in. 
Turning radius .. dnd hey oe 9ft. 6in. 

Tasie IT.—Engine and Pulley Particulars. 

Nominal rated draw-bar h.p. . . 12 h.p. 
Nominal rated belt h. P. 20 h.p 
Bore of engine .. 6hin. 
Stroke of engine 9in. 
Speed of engine. oe ee oe OO Pm 
Size of belt pulley (included in 

standard equipment) 15in. dia. x 6}in. face 
Speed of belt ay 700 f.p.m. 


Belt speed at 700 r.p.m. 2750ft. per minute 
speeds unless the tractor is to be equipped with pneumatic 
tires. Reverse gear gives a speed of 1-7 m.p.h. For 
customers’ special requirements the gear-box can, of 
course, be designed to give ratios different from those 
quoted. In order to ensure freedom from distortion in 
manufacture some of the larger gear wheels are shrunk on 
to cast steel centres. This construction contributes to 
the subsequent smooth running of the gear. 

The drive is transmitted from the gear-box to the back 
axle through a differential fitted with four star bevel 
wheels running on phosphor-bronze bushes. The gears 
and the differential are all enclosed in a dust-proof oil 
bath casing, but, nevertheless, are accessible without 
dismantling other parts of the machine. If the tractor 
is to work on bad or wet ground or on slippery roads a 
differential locking device can be fitted so that loss of 











adhesion of one rear wheel alone will not bring the machine 
to a standstill. The lock is hand controlled from the 
driver’s seat. 

As far as wheels are concerned, several types can be 
fitted according to the task the tractor is to perform, The 
standard agricultural wheels are 42in. diameter by llin 
wide and each wheel is equipped with twenty-two 5in. 
spuds. The strong construction of such wheels can be seen 
in an engraving on page 392. Special spuds can be supplied 
when required. Instead of the agricultural wheels others 
suitable fo or large low-pressure pneumatic tires can be used, 
and the makers state that the tractor is very suitable for 
this type of wheel. Solid rubber tires can be fitted to 
standard wheels or, for row crop work, special narrow 
wheels can be utilised. For use on really marshy ground 
a 6in. wide extension with an extra row of spuds can be 
fitted to the wheels. The front wheels, too, can have 
rubber tires. They are 28}in. in diameter by 5in. wide and 


Swain Sc 


are constructed of cast steel and mounted on pressure 
grease lubricated bearings. Two inch angle skid rings are 
fitted. As will be observed from the drawings, the whole 
of the steerage mechanism is independent of the rest of the 
tractor. As few joints as possible are disposed in the 
mechanism, which, on account of its accessible position, 














VIEW FROM REAR, SEAT REMOVED 


is easily adjusted if adjustment becomes necessary. All 
exterior working parts of the tractor are lubricated by the 
Tecalemit high-pressure grease system. 

The engine is suitable for burning any crude oil or dis- 
tillate fuel oil ordinarily sold for use in such engines and 
can also run on paraffin. The makers state that the specific 
gravity of the fuel oil should not be greater than 0; 88 and 
the closed flash point not higher than 190 deg. Fah. 
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Neither water nor sulphur content should exceed 0-5 per 
cent. The fuel consumption of the tractor, even on the 
heaviest work, is claimed not to exceed 1 gallon per hour, 
while on lighter duties it can be as low as } gallon per hour. 
Lubricating oil consumption is stated to be 4 gallon per 
day approximately. The engine is started from cold by 
the use of a starting torch, but no special starting fuel is 
required. Nor, it is claimed, is it necessary for the operator 
to have any special knowledge of oil engines providing he 
follows faithfully a few simple instructions. The time 
required to start from cold is said to be one minute. 
Tables I and II on the opposite page give the general 
dimensions and certain particulars of engine and pulleys. 
As is to be expected in the case of a tractor which can be 
adapted for many purposes, various extras can be supplied. 
For imstance, where the higher gear ratios, giving road 
speeds of 6 or 8 or more m.p.h. have been adopted, special 
hand-controlled rear wheel brakes can be supplied to 
supplement the brakes already fitted to the tractor. 
Among other extras are a erful rear winding drum 
and a power take-off. The latter is situated on the left 
at the rear of the machine and has a speed of 538 r.p.m., 
but can be adjusted on the governor to run slower. It is 
controlled through the main engine clutch and a special 
dog clutch on the power take-off shaft. Reference may 
also be made to a lighting equipment, consisting of a 








dynamo and two miniature searchlights, together with 
the necessary wiring and switchgear, which can be 
operated by the tractor. 

At rated draw-bar horse-power, 12 h.p., pulls of 2300 lo. 
at 2 m.p.h. in first gear, 1500 Ib. at 3 m.p.h. in second 
gear, and 950 lb. at 4? m.p.h. in third gear are obtainable. 
It is stated by the makers, however, that these figures 
relate to bad conditions. Under ordinary normal circum- 
stances they claim that pulls 20 per cent. greater can be 
expected and with low-pressure pneumatic tires 30 per 
cent. greater. . 








AMERICAN SOCIETY OF CIVIL ENGINEERS. 


Ar the annual meeting of this Society a number 
of reports were presented, one of the most important 
dealing with the subject of control of Government expendi- 
ture for public works. It recommended that the pro- 
gramme should be based exclusively on economic con- 
siderations and prepared by a permanent and non-partisan 
Government agency. However, the report did not dis- 
tinguish between normal public works construction and 
the present Government's emergency programme of 
public works to relieve unemployment and stimulate 





recovery from the depression. The committee strongly 
disapproved of this emergency programme, but in view 
of its failure to separate normal and emergency conditions, 
the report was referred back for further consideration. 
The subject of filtering materials for water and sewage 
has been under investigation for some years, and a final 
report has now been prepared. Other matters dealing 
with public health include the treatment of garbage at 
sewage works, the garbage being ground to pulpand added 
to the sewage. There have been no difficulties in the 
treating processes, although the grease content and the 
scum formation are increased. Sludge digestion is more 
rapid with the garbage-laden sewage. At present the cost 
of garbage disposal in this way is higher than for incinera- 
tion, but with larger grinding installations the cost would no 
doubt be reduced. Other reports dealt with bridge design, 
engineering construction works, college graduate engi- 
neers, engineers’ employment and salaries, foundations 
and soil mechanics, and flood-protection works. As an 
indication of better times, the number of members is 
increasing, after a period of severe losses, and now reaches 
over 15,000, with promise of further increase which may 
bring the total at least to the pre-war peak. Four 
prominent members were elected to honorary membership, 
and seven papers were awarded the medals and prizes 
of the Society. 
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Review of Present Position of 
Marine Steam Boilers.* 


By Engineer Rear-Admiral W. M. WHAYMAN. 


Iv is proposed to confine the subject-matter of this paper 
to the large high-speed ships, the ocean- -going mail steamers 
and passenger liners, which experience is indicating to be 
not only one of the many fields of use of marine steam 
boilers, but practically an exclusive field. 

It is conceded that oil fuel is at present the only possible 
fuel under all considerations, and particularly economic 
conditions. 

That the above is so is demonstrated by the adoption 
of the oil-fired water-tube boiler for all the largest ocean 
liners in all countries, where speed and passenger comfort 
are the main consideration. 

With this object in view, 





two tables, I and II, have 


with higher pressures and temperatures of three ships of 
one company just commencing service at sea, and in 
Parts 3 some design proposals are offered for considera- 
tion, roughly comparabie with the boiler installations in 

* Orion” and “ Strathmore.” 

We may conclude therefore that the advantage obtained 
in the use of higher steam pressures and steam tempera- 
tures has been established. There is every indication that 
the pressures and temperatures used will continue to rise, 
and that economical considerations have compelled the 
use of the water-tube boiler. In this country, however, 
up to the present there has been practically no funda- 
mental change in the type of water-tube boiler originally 
adopted now many years ago. 

The water-tube boiler design has permitted the boiler 
pressure to be nearly doubled, as compared with the usual 
pressures before the general use of the water-tube boiler, 
without any difficulty in manufacture or in choice of 
material, and in respect of boiler construction there seems 
no inherent objection to adoption of much higher pres- 











* Weight is without economiser and air heater. 


been prepared following on the lines of Table I in Sir 
Harold Yarrow’s paper in 1931 and in Table II in the 
author’s own paper at the Institute of Marine Engineers 
in 1930. 

Included in Parts 1 of these new tables are the par- 
ticulars of the ships of the principal shipping companies 
brought into service during recent years. 

It will be at once noted that all these vessels have 
adopted approximately the same boiler pressure, and only 
moderately different amounts of superheat, the boiler 
pressures varying between, say, 400 Ib. and 450 Ib., and 





Part. 





TasB_e L[. 
| 
Year Total boiler Total | Evaporation 
com- Number of generating | evaporation | per sq. ft. 
Part Ship. mencing Type of boiler. boilers heating | normal load. | boiler 
service. per vessel. surface. } | generating 
| surface. 
| sq. ft. Ib. hour. Ib. /hour. 
1 “Statendam”  . & 1929 Babcock 6 42,960 210,000 4-9 
Empress of Britain ” 1931 Yarrow 8 99,552 497,750 5 
Johnson 1 6,841 _ 
* Carthage , 1931 Yarrow 4 25,200 138,800 5-51 
** Conte di Savoia ”” 1932 Yarrow type 10 134,400 880,000 6-56 
** Bremen ”” 1931 Yarrow ty 20 118,360 770,000 6-56 
** Manhattan ” 1933 Babcock & Wilcox 6 63,000 305,006 4-84 
Express type (trial) 
Me ‘a ae! uy * 8 in all 39,720 _ 
Queen of Bermuda 1933 Babcock {3 steaming 29.790 175,000 5-9 
** Aleantara ” 1934 Johnsen | 3 24,750 231,000 9-28 
| conversion 
eS Normandie - 1935 Penhoet 29 312,000 1,360,000 4-35 
sacl “Bch ore” | 1935 Babcock 64 3 nue 37,030 240,000 | 6-47 
2 ** Scharnhorst ’ 1935 Wagner 4 27,976 316, 800 } 11-3 
Potsdam ** 1935 Benson 4 14,632 246,400 | 16-8 
** Gneisenau ”’ 1935 Wagner 4 26,124 321,200 | 12-3 
3 Design No. 1+ Babcock 6 in all — | 
5 steaming 38,600 | 300,000 | 7-78 
| Design No. 2+ Babcock SX 6 in all _ — 
5 steaming 43,150 320,000 7-44 
Design No. 3+ Babcock SX 6 in all - — — 
5 steaming 43,130 300,000 6-95 
Design No. 4.. Loeffler 4 main — 206,800 
2 small starting 
Design No. 5. Sulzer 4 17,200 198,000 | 9-2 
| Design No. 6.. Velox 3 2,910 285,000 98-0 


sures, 1000 lb. and beyond, with the similar design and 
materials, viz., a design with steam and water drums and 
connecting tubes and the normal low-carbon steel as 
material ; but for the higher range of pressures up to the 
critical pressure there is increasing evidence that an 
exclusively tubular design of boiler will be sought. 

With the advance in pressure and temperature, alter- 
native boiler designs of more exclusively tubular design 
have been introduced into service, as, for example, the 
Atmos, Benson, Lamont, Loeffler, Sulzer, Velox, and 
Wagner designs and others, and the particulars indicated 











final steam temperature between 650 deg. and 740 deg. 
Fah., and although experience in shore installations is 
towards the use and adoption of a higher range of the 
order of 1500 Ib. and 900 deg. Fah., it may well be that for 
sea service, in consequence of the more severe limitations, 
the pressures and temperatures adopted may remain fairly 
steady at the range now in use. 

Parts 2 of the tables give particulars of installations 








. Sete: Meetings, Institution of Naval Architects, April 2nd, 
1936. 


in Parts 2 and 3 of Tables I and II provide similar informa- 
tion to that given for the older established types of water- 
tube boiler. In some designs the boiler drum, as generally 
known, is dispensed with. 

Particulars in Parts 2 of the tables are for vessels actually 
in service at sea, as for vessels in Parts 1, and the figures 
and particulars in Parts 3 of the tables are a series of 
suggested new designs or proposals comparing approxi- 
mately in steam and/or power output with the recent 
installations in “‘ Orion” and ‘“‘ Strathmore.” 

It is not possible to offer strictly comparable boiler or 








steam generating installations with varying pressures and 
temperatures, since this would leave out of account the 
propelling machinery advantage in reduced steam con- 
sumptions obtained with increasing pressures and tem- 
peratures, but it is undoubtedly desirable to endeavour 
to evaluate the different designs one with the other, and 
this has been attempted in Tables I and II. 

The different types of boilers have been so extensively 
described elsewhere that it is not necessary to include 
descriptions in this paper, but a review of the present 
position does perhaps call for a few remarks on the 
influence on boiler design of increasing pressure and 
temperature. 

One major characteristic is the question of circulation. 
Broadly speaking, up to the present day the boilers are 
working under a natural steam and water circulation, and 
it is only in the new designs that the use of forced circula- 
tion is introduced. 

In the case of boilers with natural steam and water 
circulation, that type which has the most positive circula- 


Total floor | Evaporation 
Total weight area of | Evaporation per sq. ft. 
with water. boiler rooms. | per ton weight.| boiler floor 
| area. 
Tons. sq. ft. Ib. /hour. Ib. /hour. 
744 4,278 282 49 
1,872 77792 266 64-5 
392 2,780 354 50 
2,720 11,760 323 75 
1,510 16,600 510 46-5 
7 7,056 43-3 
832 4,532 211 38-8 
249 2,136 928 108- 
3,445 26,800 394 50-7 
666 3,564 360 67-5 
398 795 
202 1,220 
402 800 
900 3,692 334 81-3 
834 3, 328 385 96 
802 3,328 375 90 
320 2,821-°5 646 73°3 
124 1,800 1,600 110 
195 1,200 1,460 238 


t Space and weight for six boilers, including air heaters. 


tion may be expected to give the best boiler efficiency as 
distinct from overall efficiency of boiler, superheater, air 
heater, &c. With forced circulation, the possibilities of 
interruption and reversal become less, and it is reasonable 
to expect higher transmission rates with less risk of over- 
heating of the material. 

It is known that some attempts have been made to 
improve the natural circulation of the well-known older 
types of water-tube boilers, and improvement obtained 
and higher ratings reached. 

It is to be expected that with improvements in design 











Taste II, 
| | | Overall | Heating surfaces, Gas 5 
| Satu- | Outlet} Degs. Total pets | Fuel | Steam Steam | effic’y square feet, total. | ture, ° Fah 
Ship. Steaming | | Number of} Outlet | rated | steam | of | Feed | evapora- | tion per |Fuel per| value, | per Ib. | sq. ft. |on gross) |——-—-——— 
conditions.| boilers in | pres- | steam | temp. | {weer ee tion. boiler. | boiler. | gross. | fuel. | heating} fuel |}———__- meee | Out of 
use. sure. | temp. | heat. | | surface.) value. | Boiler. | Super- | Air | Outof! air 
| | } | | heater. | heater. | boiler. j Raster. 
SA ae pA E Te SD SE: : Eats = ees er ae: et ee amram: Ss Ss Etim 
Ib. /sq. inl °F. “| * F. se F | Ib. Rees. | ‘Ib. /hour. ur. | Ib. pm \BTh Th. ul Ib. ib. .| 96 | 
* Statendam ” .| Service 5 425 | 453 646 | 193 | 300 | 210,400 | 42,080 | 2,782 | 18,400 | 15-13 | 5-9 | 87-38 | 35,800 | 8,400 | 35,800 | 280 
‘** Empress of Britain "| Service 8 Yarrow 420 452 740 | 288 300 440,000 | 55,000 3,022 | 18,500 | 14°56 | 4-43 | 88 99,552 | 52,616 | 117,032 | 550 240 
** Carthage ”’ Service + 400 448 725 | 277 350 138,800 | 34,700 | 2,285 | 18,750 15-19 | 5-51 | 86 25,200 | 8,000 | 26,000 280 
** Conte di Savoia ”’ - *! 10 Yarrow 448 | 458 725 267 880,000 | 88,000 | - - a eee 134,400 | 70,960 | 166,600 
type | | } | I 
** Bremen ” = 20 353 | 435 680 245 770,000 | 38,500 | — | 6-56); — 118,360 87,800 
‘** Manhattan ”’ -| Service 6 400 | 448 670 222 300 | 305,000 50,833 | 3,508 | 18,500 | 14-5 | 4°84 84-47 63,000 | 15,042 , 49,242 | 523 335 
“* Queen of Bermuda} Service 6 390 | 445 | 590 | 145 310 175,000 | 29,167 | 2,026 | 17,500 | 14-39 | 5-9 84-4 29,790 | 13,380 | 15,840 | 500 350 
** Aleantara ” 5 Trial 3 420 | 452 | 723 | 27 324 | 202,500 | 67,500 | 4,627 | 18,600 | 14-91 | 8-18 | 87 24,750 | 5,850 | 45,000} 600 | 302 
** Normandie ° .| Service 25 400 448 662 | 214 |1,360,000 54,400 | 3,370 16-2 aid 268,950 | 44,925 | 147,950 428-554 284 338 
i cg =i a Strath- Trial 4; 425 | 453 725 | 272 330 | 240,000 i{ onaie Y530 >| 19,000 | 15-2 | 6-47 | 86-25 | 37,030] 5,534 40,000| 500 | 300 
* Orion ”’ & * Strath- Trial 4 large 417 | 452 732 | 280 320 177,000 | 44,250 | 2,880 | 19,000 15-15 | 5-93 | 87-2 29,860 | 4,280 | 32,000 | 550 | 320 
more ”’ | 
** Scharnhorst ”’ ste - 4 737 | 511 878 | 367 | 316,800 79, 200; - 11-3 | | 27,976 | 53,720 
7 POS ae ose 4 1,325 | 581 | 878 | 297 | 246,400 | 61,600 16-8 | 14,632 | 10,760 | 
** Gneisenau ” } - 4 737 511 | 878 | 367 321,200 80,300 | a 12-3 | | 26,124 | 51,648 | | 
Design No.1 .. = Service | 5 585 | 480 760 280 330 | 330,000 | 66,000 4,580 | 18,500 14-4 | 8-54 | 85 38,600 | 8, 500 | 45,000 | 600 | 350 
| full power | | | | | } 
Design No. 2 Service | 5 800 | 520 750 230 330 | 354,000 70,800 | 4,700 | 18,900 | 15-02 | 8-2 | 85 43,150 | 9,650 50,000 | 600 350 
full power j } } 
Design No. 3 Service 5 782 | 515 662 147 330 | 320,000 | 64,000 | 3,980 | 18,900 | 16-16 7-45 87 43,130 | 5,840 | 50,000 | 600 | 310 
full power | } | | } | 
Design No. 4 Service — 4 1,850 627 890 263.) 330 | 206,800 51,700 | 3,640 |18, 500 | 14-2 | — | 86-265 | 8,250 | 43,000 | 720 | 300 
full power | | | | 
Design No. 5 Service 4 1.420 | 590 840 | 260 330 | 198,000 49,500 3,236 lis, 500 | 15-3 | 11-5 | 86 | 17,200 | 4,300 | 10,800 | 600 300 
| full power | } | | | | | | 
Design No. 6 | Service | 3 450 | 459 | 825 | 366 | 210 | 285,000! 95,000 | - | 19,000 13-0 | 20-0* 87-88 | 2,910} 4,710 | 6,780 | 310+ = 
| full power H : | 
* Per square feet of total heating surface. + Out of economiser 


and construction a forced steam and water circulation 
and high rates of evaporation will be the trend of the future. 

With increasing boiler pressure, there is increasing 
difficulty in boiler drum construction, due to the neces- 
sary increasing thickness of material, whether with a plain 
carbon steel or even with a higher tensile alloy steel, and 
in some of the new designs, ¢.g., the Benson, Sulzer, and 
Velox types, the drum is omitted. 

It is well known that the greater susceptibility to damage 
of the water-tube boiler as compared with the Scotch 
boiler rendered liable by any impurities or failures in the 
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feed-water supply had delayed its general adoptian, and 


this same susceptibility to da increases with higher 
pressures and temperatures, and although improvements 
in design, material, and construction will undoubtedly 
continue to make a pure feed supply more positive, some, 
like the author, will still prefer to retain some form of 
drum for entry of feed water and separation of steam and 
water and as a reservoir for either. 

As pressures, temperatures, and ratings increase, the 
reliability of the boiler becomes more dependent on the 
satisfactory operation and control of the feed system, and 
it may be anticipated there will be an increasing power cost 
for feed, air, and fuel supplies to serve the boiler. Having 
regard therefore to the very high level of overall effici- 
encies of the steam generating plant already obtained, and 
the small further increase in efficiency possible, careful 
attention must be paid to this point so that the advantage 
of higher pressure and temperature is retained. 

It would probably be advantageous to all concerned, 
the shipowner, naval architect, and marine engineer, if 
the guaranteed boiler efficiency could include the appro- 
priate correction for power absorption by feed pump, oil 
fuel pump, and fan for supply of combustion air. It has 
sometimes seemed to the author that the importance of 
a well-designed and adequate capacity of air supply for 
fuel combustion has not always received the attention 


an outlet steam temperature as nearly constant as possible 
over a wide range of output and to arrange for any portion 
of the steam output required at a lower temperature by use 
of a de-superheater. Suitably designed, this method will 
probably work out to be simplest both in design and in 
operation. 

As previously stated, it seems desirable in future design 
studies to include the power or fuel costs of feed pumps, 
oil fuel, air supply, and exhaust installations in the calcu- 
lation of the overall boiler efficiency, since improvement 
in the fuel consumption figure in future propelling 
machinery equipment can only be attained by close atten- 
tion to the details which make up the whole, because of 
the very high efficiencies already being obtained in the 
latest ships on service. 

It has always seemed to the author that boiler and super- 
heater performances should be as high as possible, so that 
the overall steam generating efficiency aimed at (of the 
order of 87 per cent. in the latest installations) requires a 
minimum of heat recuperation in the air preheater. As 
the heat recuperation in the air heater rises there is an 
increase in furnace temperature, and consequently increas- 
ing stress on the boiler and furnace. 

The figures in Table III, obtained from a recent pro- 
posal under the author’s notice, serve to illustrate this 
point, and indicate the different space requirements of 











“Tue Exoween”’ 


which should have been given to this very essential 
requirement. 

Another important design problem which has arisen 
with the increasing amount of superheater and higher 
outlet steam temperatures is the control of superheat 
temperature. 

The superheater outlet temperature is affected by (1) the 
feed temperature, the steam outlet temperature falling 
as the feed temperature increases ; (2) the withdrawal of 
varying amounts of saturated steam from the boiler drum ; 
(3) the quality of the combustion, the outlet steam tem- 
perature rising as the amount of excess air increases ; 

Taste III.—Particulars of Air Heaters. 


| } 
} Tubular. 














Type. } Howden- 
Ljiingstrém. 
Evaporation—normal.._. .| 55,000 lb. per hr.| 55,000 Ib. per hr. 
Teal por hour 7 ‘ 3625 Ib. | 3625 ib. 
Efficiency, overall ; -| 87 per cent. 87 per cent. 
Pounds per hour of gas «sf 72,000 72,000 
Pounds perhourofair.. .. 63,800 63,800 
Boiler heating surface 7500 sq.ft. | 7500 sq. ft. 
Air heater surface ae 6750 sq. ft. | 7200sq. ft. 
Gas temperature— | 
SR Pe 500 deg. Fah. | 500 deg. Fah. 
Out ..| 300 deg. Fah. 280 deg. Fah. 
Particulars .. .| 2}in. o.d. tubes | Revolving plate 
14ft. 6in. long type 
Weight .. 15 tons | 9 tons 
Dimensions— | 
Pree St Si et 14ft. 9in. 4ft. 9in. 
Width freed Te | oft. 
Depth 8ft. 9in. | 10ft. 6in. 
Cubic capacity .. 985 cub. ft. 450 cub. ft. 
Pressure drop— 
Ne Bi ie ite 0-5in. w.g. 0-9in. w.g. 
Gas 0-375in. 0- 95in. 
0-875in. 1-85in. 
Fan horse-power . . 41 54 
| 











and (4) any moisture in the steam from the boiler to 
superheater. 

Control of superheat can be effected by control either 
of the steam through the superheater, or, alternatively, 
by control of the quantity of gases sweeping the super- 
heater surface. 

The latter method is in use with the Yarrow and John- 
son boilers, and can be employed with the Babcock and 
Wilcox boiler, but this method appears to have the 
inherent disadvantage that control is obtained at the 
expense of a falling off in heat transmission in boiler 
and/or superheater, which loss in efficiency has to be 
recovered in the air heater. 

It seems preferable to try to arrange the relative positions 








The outlet temperature, viz., 760 deg. Fah., also is one 
which can safely be used with the present carbon boiler 
steel. 

The design shows advantage, both in weight and space, 
as compared with the average figures of the installations 
figured in Parts 1 of the tables, and the higher pressure 
and final temperature gives more economical steam con- 
sumption of the power plant. 

Designs Nos. 2 and 3, for still higher boiler pressures, up 
to 800 lb. per square inch, but with final steam temperatures 
within the present used range, are with the Babcock and 
Wilcox patent ‘8 X ” type, which with the circular headers 
and small tubes gives advantage in construction and 
manufacture, and retaining, as it does, a good natural 
circulation, is a high efficiency boiler. There does not 
appear to be any real reason why pressures up to this 
range of about 800 lb cannot be adopted with any of the 
Yarrow, Johnson, Penhoet, or other similar types. 

These two design arrangements, Nos. 2 and 3, are similar 
except for the final steam temperatures, No. 2 for the 
present generally accepted 750 deg. Fah., but No. 3 for 
a more moderate final temperature. This design was pre- 

in association with turbine machinery arranged 
with moisture extraction apparatus at the exhaust ends 
of the high and intermediate stage turbines. The increas- 
ing wetness of steam as it passes through the turbine 






































Fic. 1—LOEFFLER BOILER FOR THE 


two different types of air preheater, viz., the tubular and 
the Howden Lijiingstrém, and the increased fan power in 
one case compared with the other. 

In this case both forced and induced draught fans were 
proposed for both cases in association with the open 
stokehold system. 

Parts 2 of Tables I and II give some particulars of the 
boiler installations in the three new ships of the Nord- 
deutscher Lloyd Company for their Eastern service, viz., 
the ‘‘ Scharnhorst,” “‘ Potsdam,” and “ Gneisenau.” The 
“* Potsdam ” has Benson boilers working at a pressure 
of 1325 Ib. per square inch, and the other two vessels have 
the Wagner boiler working at a pressure of 737 lb. per 
square inch. In all three cases the final steam temperature 
is 878 deg. Fah. It will be noted from the figures given 
in the tables that there is an increase in the boiler rating, 
as measured by the output per square foot of surface, as 
might be expected, particularly with the Benson boiler 
with a forced water circulation. From available informa- 
tion there appears to be advantage in weight, space, and 
fuel economy. All three vessels are now in service, and 
sea-going experience in them, and also in “‘ Uckermark,” 
fitted with a Benson boiler, will determine their reliability. 

There are also other vessels in which higher boiler pres- 
sures and temperatures are being tried out, such as the 
‘““Tannenberg,” with two Wagner boilers, 850 lb. per 
square inch, and 860 deg. Fah. temperature, already in 
service, the ‘‘ Kertosono,’’ with one Sulzer mono-tube 
boiler, the ‘‘ Conte Rosso,”’ with one Loeffler boiler replac- 
ing one Scotch boiler in each case, and another vessel 
with a Velox boiler. Much valuable service experience 
should therefore soon be available for information and 
guidance. 

In Parts 3 of the tables particulars are given of some six 
proposed boiler installations which are roughly com- 
parable with the boiler installations in “Orion” and 
‘“‘ Strathmore,” which ships are already in service and 
recording steaming results which have justified the choice 
of the steam conditions. 

The first three designs in Parts 3 are examples prepared 
under the author’s notice last year for a new vessel at 
three different pressure and temperature conditions, with 
the Babcock and Wilcox marine and ‘“‘ § X ” type boilers. 

These designs, Nos. 1,2, and 3, may be taken to represent 
the advance which is still practicable with the present-day 
generally known type of water-tube boiler, and may, it 
is thought, be classed as those with natural circulation, as 
distinct from the remaining éxamples of proposed designs 
with force circulation boilers. 

Design No. 1 was prepared to indicate an installation 
using a rather higher boiler pressure with the Babcock 
and Wilcox standard marine type boiler, and at a pres- 
sure which this type of boiler has already been in service 
for several years, the design which embodies the square 











of boiler and superheater in the gas pass so as to obtain 





type header and groups of four 1{fin. diameter tubes. 























expansions has always been a source of trouble with the 
propelling machinery, and has been mitigated by the use 
of initial steam temperatures appropriate to the initial 
pressures. Reheating the steam between the individual 
turbines in series has been largely adopted in 
shore installations, but not so far seriously attempted 
afloat, owing again to space and weight complications. 
An alternative method of extraction of the moisture at the 
exhaust end of the high and intermediate stage turbines 
would appear to have greater possibilities with marine 
machinery, provided suitable and efficient plant for this 
purpose can be provided. 

It is known that experimental work in this direction 
has been carried out in this country and abroad, and that 
installations are under trial in service, both in a shore 
installation and in a vessel, with promising results. 

It will be appreciated that progress and advance in this 
direction will tend to quicken the use of higher boiler pres- 
sures in association with moderate steam temperatures, 
since reliability of the boiler plant under these working 
conditions is already assured. 

It is perhaps pertinent to mention at this point that the 
advantages of welding construction have not so far been 
used with the types of boilers included in Parts I and 
the first three designs of Parts 3 of the tables. 

In the other designs included in Parts 3 of the tables 
welding plays a very important part, and possibly we 
have arrived at another “ battle of the boilers ” period, 
such as occurred at the time of the introduction of the 
water-tube boiler into H.M. Navy. 

Design No. 4 is with the Loeffler boiler, and has been 
prepared to be comparable with the boiler installation in 
** Orion.” 

Particulars are given in Tables I and II. 

The data given provides for generating the same power 
and not the same steam quantity. The higher turbine 
efficiency possible with the higher pressure and higher 
superheat accounts for a reduced steam consumption. 
Thus the speed of the ship has been maintained. There is 
a very material difference in the weight. The figure given 
includes the two starting-up boilers, which, however, 
would not be in use when the four boilers are in opera- 
tion. The weight is approximately half that for the boilers 
as in “ Orion,” and there is an estimated reduction in oil 
fuel of about 10 per cent. 

The heating surfaces in the table do not include the 
heating surface of the small starting-up boilers, since they 
are not utilised for developing power for the ship. 

A Loeffler boiler is to be installed in the ‘‘ Conte Rosso,” 
with additional high-pressure machinery connected to the 
propeller shafting, one additional turbine set to each shaft. 
The pressure and temperature adopted is 1850 Ib. per 
square inch and 890 deg. Fah., and it is estimated that an 
increase of 5000 s.h.p. will be obtained by the addition of 
the new machinery and one Loeffler boiler replacing one 
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single-ended Scotch boiler. An improvement in fuel 
economy at normal load of about 9 per cent. is expected. 

_ As the steam capacity of the Loeffler boiler to be installed 
in the “‘ Conte Rosso ” is practically identical with that 
of one large boiler in “‘ Orion,” the service experience of 
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FiG. 2—-SULZER BOILER OF THE “ KERTOSONO”’’ 


the two different types should give useful and interesting 
information. 

As it is considered that it would be of interest to members 
to have readily available a drawing of this type of boiler, 
Fig, 1 shows sectional views of the boiler to be installed 
in the “ Conte Rosso.”’ The flow of gases can be followed 


from the combustion chamber surrounded by the radiant 
heat superheater to the convection superheater, thence 
to the economiser and to the air heater. 
the evaporator drum is clearly indicated. 
Design No. 5 is with the Sulzer-mono-tube boiler, and 
again the arrangement has been prepared to be comparable 
with the boiler installation in ‘ Orion.” 
Particulars are given in Tables I and II. The data 
given provides for the same turbine power as with 
240,000 Ib. of steam at 400 lb. pressure and 750 deg. 
| Fah. temperature. 
| A Sulzer vertical mono-tube boiler is now installed in 
| the “ Kertosono ” of the Rotterdam-Lloyd Line. In this 
| vessel one of the Scotch boilers out of an original installa- 
| tion of five is being replaced by a Sulzer boiler, the new 
| boiler being designed for a steaming capacity of 46,000 Ib. 
| per hour at 850 1b. pressure and 730 deg. Fah. outlet 
| temperature. 
Fig. 2 shows this boiler, which is now in the ‘“* Kertosono,” 
and it will be noticed that the oil fuel burners are in this 
| case at the bottom of the boiler. Very high overall effi- 
ciencies have been obtained in the preliminary trials and 
very good steaming flexibility. 
| Design No. 6 is with the Velox boiler and in this case is 
| Shown for an installation comparable with the Johnson 
| boiler installation in ‘* Alcantara.” 
| Particulars are given in Tables I and II, and Fig. 3 
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FiG. 3-SPACE OCCUPIED BY VELOX BOILERS 


shows the economy in boiler-room space and the compara- 
tively small dimensions of the uptake spaces. 

As previously mentioned in the paper, a boiler of the 
Velox type is being installed in place of one cylindrical 
boiler of the original installation in the vessel for a steam 
output of just over 70,000 Ib. of steam per hour at 700 !b. 
per square inch pressure and an outlet temperature of 
840 deg. Fah. The higher pressure steam supply will be 
used by an extra high-pressure primary turbine unit 
coupled to the existing gear, 

The design and construction of the Velox boiler are 
doubtless well known in principle, if not in detail, but 
Table I clearly indicates the very high rate of heat trans- 
mission with this design due to the high water and gas 
speeds employed. In this proposal with the Velox boiler, 
the weight and space figures include the oil-burning equip- 
ment with pumps and heaters and air compressor units 
which are the equivalent of forced and induced draught 
fans which weights are not included in the figures of other 
installations. 

It will be noted that in each of these three cases of 
| installations of Loeffler, Sulzer, and Velox boilers, and also 
| the three new ships of the Norddeutscher Lloyd Company 





with Wagner and Benson boilers, we have boiler units of 
high capacity, confirming the trend towards the use of a 
smaller number of units per installation in marine practice 
as on shore. 

Sir Harold Yarrow in his paper in 1931, concluded on 
| the note that, apart from the thermal advantage of high- 
| pressure steam, the saving in space and weight by the 
| adoption of the water-tube boiler is of great benefit, and 
| that reliability in service of the water-tube boiler had been 
| established. Experience since that date has shown 
| increased confidence in the water-tube boiler, and in the 

compilation of this review of the present position there is 
indicated undoubtedly an increasing tendency in the use 
of the water-tube boiler at increasing pressures and tem- 
peratures, 

May it not even be hinted that in respect of the advance 

of steam power the boiler is ahead of the prime mover ? 








Ir is calculated by the Metropolitan Water Board that 
during the past year the cost of fuel per thousand gallons 
of water supplied was approximately 0-45d. The amount 
of coal consumed per thousand gallons was approximately 

| 3-882 Ib. 


The position of 
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Letters to the Editor. 





(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CENTRIFUGAL PUMP EFFICIENCIES. 


| Srr,--With reference to your recent leading article 
| and Mr. Lupton’s letter on the above subject, I should 
| like to express appreciation of his letter and to add a 
note on some of the difficulties with which pump manu- 
facturers have to cope. 
The centrifugal, or even the turbine pump, is a very 
simple machine from a mechanical standpoint, It is 
relatively inexpensive to manufacture as compared with 
' the value of the work it does. For instance, it is fre- 
quently the case that the cost of the energy converted 
from mechanical to hydraulic work in a pump over 
twelve months is much in excess of the value of the pump 
itself. From this it will be realised that the first cost 
of the pump is very small compared with the cost of 
energy which the pump is converting. Hence, the financial 
| importance of the efficiency with which the pump converts 
| the mechanical work into hydraulic work. 
| This remark is specially applicable to waterworks 
| plant where the load factor is high. It is also of very 
| great importance, of course, in sewage works, &c. Even 
| in dock pumping equipment, in which the charge ‘for 
j energy is based on a maximum demand rate, in many 
cases slight variation in the mean efficiency of the pump 
may represent very large variations in the annual cost 
for electricity. 

I mention this to stress the aspect of efficiency. This 
feature of pumping problems is very well known, and, as 
a result, the efficiency of the pump is of paramount 
importance to engineers when analysing competitive 
tenders for pumping plant. 

Another feature which has to be taken into considera- 
tion is that for a given pump duty the size of the prime 
mover is dependent largely on the efficiency of the pump. 
In the case of Diesel engine plant, as the cost of the 
engine may be many times that of the pump itself, the 
cost of the combined pump and engine is thus materially 
governed by the efficiency. of the pump. 

Both the article and Mr. Lupton’s letter emphasise 
the possibilities of discrepancies in efficiencies on tests, 
and quite rightly show how these errors can arise. In 
centrifugal pump design, more, possibly, than in the 
design of most other machines, the efficiency is predicted 
by reference to tests on similar machines. It is not possible 
to calculate the sectional losses with the accuracy which 
can be employed, for instance, in the design of an electric 
motor. Furthermore, the accuracy of prediction is, to 
some extent, dependent on the amount of similarity 
which occurs between the pump with known characteristics 
and that which is under consideration. 

It is well known to pump makers that there are so 
many possible combinations of head, quantity, and speed 
that the possibility of receiving orders for pumps for 
identical duties on different contracts is very remote. 
Thus, the assessment of the efficiency is largely a matter 
of previous experience on plant having similar hydraulic 
characteristics, and is not a straightforward mathematical 
calculation. 

I trust that this point of view will be of interest to 
Engineers as showing some of the difficulties experienced 
by the pump manufacturer. 

G. A. WavucHope, 
A.M.I. Mech. E., A.M.1.B.E. 

London, W.6, March 31st. 


























BRITISH STANDARDS INSTITUTION, 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





MINERS’ LAMP BULBS. 


No. 535—1936. A revision of British Standard Specifi- 
cation No. 535 for Miners’ Lamp Bulbs has been issued. 
Four bulbs are now included, one cap lamp bulb rated at 
2 volts 1 ampere, and three hand lamp bulbs rated at 
2-5 volts 1-5 amperes, 4 volts 0-75 ampere, and 4 volts 
1 ampere respectively. Lamp bulbs of the types and 
ratings to which the specification refers are required by 
the Mines Department to comply with this specification. 
The Committee which prepared this specification realised 
that in the present stage of the art of lamp making it was 
n to institute special safeguards in order to prevent 
the specification “hindering progress, and it was agreed 
that the Committee responsible for the preparation of this 
specification should meet annually in order to decide 
whether any modification were necessary. 





CAST TRON SHAFT COUPLINGS, 


No. 664—1936. This specification has been prepared at 
the request of the British Engineers’ Association. For 
reasons of safety the recessed bolthead type of coupling 
has been standardised. The sizes range from jin. to 4in, 
bore. The couplings are required to be interchangeable 
in respect of bores, size, and spacing of bolts, and spigot 
and recess diameters. Recommended limits for the 
diameters of line shafting to give a satisfactory, fit in the 
bores of the couplings are included in the specification. 
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Rail and Road. 





On Sunday, April 5th, a goods train was derailed near 
Rugby Station, and the main line from the North to 
Marylebone was blocked for more than an hour. 


To cope with the increasing traffic between Hsiakwan 
and Pukow, the Chinese Ministry of Railways has decided 
to purchase another train ferry and two more service 
launches for the Tientsin-Pukow Railway, at @ cost of 
some 300,000 dollars. 


On Monday, April 6th, seven additional G.W. Railwa: 
daily passenger services were begun by the new A.E.C. 
streamlined oil-engined railcar in the Cheltenham, Stroud, . 
Swindon, and Marlborough area, where they will afford 
connections with other main line services. From Monday, 
April 13th, four additional services in the Birmingham, 
Stratford-on-Avon, and Hatton areas will be worked by 
railcars. 

A seRres of trial runs has been concluded by the 
Netherlands Railways on a standard 4-6-0 four-cylinder 
locomotive which has been streamlined. The streamlining 
consists of removable steel plating enclosing nearly all 
the engine and roofing in the tender. It was found that 
at 62 m.p.h. an increase of 20 per cent. in power was 
obtained in comparison with a similar unstreamlined 
locomotive. 

A NUMBER of improvements are to be carried out at 
Codshead, Devon, on the Exeter—Crediton road. 
this road passes over the river Yeo and the Southern Rail- 
way there are at present very sharp bends, with approaches 
that lie on a ient of about 1 in 14. The bed of the 
river is to be diverted for a distance of about 270 yards to 
enable the road to be straightened, and under a scheme 
approved by the Minister of T rt, a new bridge, 
35ft. wide, will be built over the river, and the approaches 
reconstructed for a length of 480 yards westwards of 
Hookway Cross. The cost of the work is estimated at 
£14,500, the greater part of which will be borne by the 
Road Fund. A scheme for the reconstruction of the bridge 
carrying the road over the Southern Railway is now under 
examination. 

A SCHEME for a network of national roads for the Union 
of South Africa was announced in the report of the 
National Roads Board, issued on Feb. 26th. It provides 
for the construction of 5396 miles of roads over five years 
at a cost of £11,157,094. The proposals include an 
important central route dividing the Union longitudinally 
from the boundary of Southern Rhodesia at Beit Bridge to 
George, the central point of the southern coast of the 
Union; a road traversing the coastal belt from Van 
Rhynsdorp to Eshowe, and a number of routes radiating 
from the main arteries to the principal centres of popula- 
tion. The mileage of roads, as divided between the 
Provinces, is: , 3011; Natal, 583; Transvaal, 
1075; Free State, 727. Of the £11,157,000 required for 
carrying out the scheme, £4,107,000 will be borrowed 
and the balance will be provided by the tax on petrol and 
the £500,000 that was allocated last year to start the fund. 


DEALING with the subject of transverse fissures in rails 
in the United States the i Gazette says that this 
trouble is steadily increasing. Figures on this subject 
are presented annually to the convention of the American 
Railway Engineering Association, and the total fissure 
failures in 1934, which was the year under review at this 
year’s cOnvention, were no fewer than 9820—an increase 
of 1106 over the failures in 1933. Even then this is not an 
absolutely complete review, for it is confined to those 
railways which report annually to the convention, though 
these certainly include all the lines of major importance. 
Of the total of 9820, 5034 of the fissures were “‘ detected *’ 
by the Sperry apparatus, and the rails removed before 
fracture ; the remaining 4786 were rails which broke in 
service. Since the preparation of these statistics was 
commenced, the aggregate number of known fissured 
rails in American tracks has grown to 79,305; this was 
only until the end of 1934, and by the end of the present 
year the 100,000 mark will probably have been passed. 


Tue text of the final agreement for the transference 
of ownership of the Iraq railways from Britain to Iraq 
has been published. It states that the transfer will take 
effect as soon as the British Government receives from 
Iraq the sum of £400,000 (payable within twenty days) 
and the board of ent has been constituted. 
Iraq undertakes that the management of the railways 
shall be entrusted for twenty years to a board of five 
persons, comprising a Minister of State, who shall be 
President, a eral manager, and three others, one of 
whom shall be a British subject, appointed by the Govern- 
ment of Iraq. The agreement stipulates also that during 
this period of twenty years certain key posts in the 
administration of the railway, including that of general 
manager, shall be filled by British subjects. It is reported 
by The Times’ correspondent that Lieut.-Colonel J. R. 
Tainsh, who has occupied the post of director-general 
of the Iraq railways for fifteen years, has relinquished 
his duties and his office will be taken by Colonel J. C. Ward. 


Tue report of the inquiry into the collision on the 
L..M.S. Railway on Monday, November 25th, 1935, near 
Oakham Station on the Melton Mowbray to Kettering 
line has just been issued. It will be remembered that the 
1.45 a.m. up t train from Toton to Bedford, when 
running on the up line between Oakham Level Crossing and 
Egleton signal-boxes, collided with thirty-six stationary 
wagons and a brake van, the rear portion of the 1.20 a.m. 
up freight train from Derby to Pi h. The con- 
clusion reached by the inquiry is that the division of the 
Derby to Peterborough train was caused by the failure of 
a three-link coupling at a defective weld. It was thought 
probable that the actual division of the train was brought 
about by the drag of the ’s brake application shortly 
after passing through Oakham, although, the report adds, 
it is possible that the fracture at the weld may have 
occurred earlier in the journey, and that the final opening 
of the link may have been delayed. The conclusion reached 
in the chemist’s report on the broken link was that the 
fracture was due to ‘‘ shock load at a point where the 


section was considerably reduced by the presence of a 


author presented the results of a research of which his 


States by the General Electric Company. The turbine 
will run at 3600 r.p.m., working with a steam pressure of 


Review, hydrogen cooling makes economically possible 
large generators at 3600 r.p.m., which, if air cooled, would 
have greater air friction and rotational losses, H, 
reduces these windage losses to 10 per cent. of what they 
would be with air, and this results in an improvement in 
the efficiency of the generator of 0-6 to I-1 per cent., 
depending upon the size of the unit. Hydrogen requires 
considerably less pressure to circulate the 

volume and it has many times the thermal conductivity 
of air. It also removes more heat from a given 
for the same temperature drop. 
results in a slight increase in capacity for a given physical 
size, the electrical characteristics still determine the 
capacity of the unit. 
struction required with hydrogen cooling, its use cannot 
be 
generators at 3600 r.p.m. 


in Mines the chairman asked a witness a question regarding 
the relative efficiency of electricity compared with com- 
pressed air for coal cutters. The witness pointed out that 
electri 
install and maintain, but the running costs were lower, so 
that there was an overall gain in economy. Compressed 
air was on the whole safer. Some figures from two adjoin- 
ing 
and up-to-date compressed air plant showed that the cost 
of cutting a 4}ft. seam by electricity was a farthing a ton, 
and by com: 
of electricity of 1d. a ton. 
thick the saving would presumably be twice as much, and 
the witness agreed that there’ was a considerable economy 
in cost in this respect in the use of electricity. From the 
point of view of safety, he would rather have compressed 
air, but would not abolish electricity in consequence ; 
where electricity could be safely used there was no reason 
why it should not be used. If there were a lot of inflam- 
mable gas, one would not, of course, work at all, but there 
might be sufficient inflammable gas to render the use of 
electricity dangerous, and the use of compressed air 


Miscellanea. 





AccorpinG to the Sheffield Chamber of Commerce 
the Sheffield area is now producing over 1,500,000 tons of 
steel per annum. 

Orpers to the value of more than £500,000 have been 
placed in connection with the extensions to the Clarence 
Dock power station at Liverpool. 


factory lamp for use underground in mines, which will 
not only give an automatic and unfailing signal of the 
= of fire-damp, but will also provide the maximum 

ination for working purposes at the coal face, the 
Central Committee of the Mining Association has decided 
to offer a prize of £500 for such a lamp as will pass the 
necessary Official tests. 

An exhibition dealing with smoke abatement and 
atmospheric pollution is to be opened by the Minister of 
Health at the Science Museum, London, in October next. 
It is being specially designed to show the harmful effects 
of polluted atmosphere on health, buiidings, vegetation, 
works of art, fabrics and food, as well as the difficulty and 
danger caused to aviation. Sections of the = spay oa are 
being by the Department of Scientific an jus- 
trial Sonnateh, with is co-opseall m of other official 
bodies and representative organisations of the electricity, 
gas, oil, and solid smokeless fuel industries. 


Accorpine to the B.B.C. Annual, @ complete analysis 
by counties reveals that Selkirk, with 27 per cent., had 
more licences to ion than any other county in the 
British Isles, at ber 31st, 1935. Allowing four 
or five persons to each household, it would seem that 
saturation Bona may have been reached in this single 
instance, With 25 per cent. Hertfordshire led the English 
counties; Kent and Surrey tied for second place with 
22 per cent.; and Cambridgeshire was third with 21 per 
cent. Bedfordshire, Berkshire, Oxfordshire, Warwick- 
shire, and Northamptonshire followed with 20 per cent., 
while the figure for the London County area was 16 per 
cent. The average percentage of wireless licences to 
population in all was 17, in Scotland 13, in Wales 


land 
12, and in Weamaaienes 6. 


To mark the occasion of the Jubilee of the Witwaters- 
rand, two awards of the Gold Medal of the Institution 
of Mining and Metallurgy have been made as follows :— 
(1) To Sir Lionel Phillips, Bart, “‘ on the occasion of the 
Jubilee of the Witwatersrand Gold Mining Industry, 
in recognition of his distinguished contribution to its 
development extending over many years, and of his 

ublic work in many capacities.” (2) To Dr. James G. 
wn, ‘“‘ on the occasion of the Jubilee of the Witwaters- 
rand Gold Mining Industry, in recognition of his dis- 
tinguished services to the mining profession and industry.” 
“The Consolidated Gold Fields of South Africa, Ltd.,”’ 
Gold Medal and Premium of Forty Guineas have been 
awarded by the Institution to Dr. Munro 8. Fisher for 
his researches on the origin of alluvial gold. 

AT its meeting held on March 26th the Council of the 
Iron and Steel Institute decided to award the Andrew 
Carnegie Gold Medal for 1935 to Dr. D. F. Marshall, of 
Sheffield, for his pa on ‘“ Further Determinations of 
the External Heat of Blast-furnaces,” which was 
published in the Journal of the Iron and Steel Institute 
for 1935, Vol. No. I. The Andrew Carnegie Gold Medal 
is awarded to the author of that report of work carried 
out with the aid of a grant from the Andrew Carnegie 
Research Fund, which, in the Council’s opinion, is the 
best of those published during the year. In 1933, the 
Williams Prize was awarded jointly to Dr. Marshall for 
his paper on “‘ The External Heat Loss of a Blast-furnace,” 
published in the No. II Journal for that year, in which the 


Carnegie report recorded the continuation. 


HYDROGEN cooling is to be employed in a 40,000-kW 
turbo-generator now being constructed in the United 


1250 Ib. at 925 deg. Fah. According to the General Electric 


‘ace 
Although hydrogen 


Because of the more costly con- 
justified in small sizes, but it makes possible large 


Ar a recent sitting of the Royal Commission on Safety 
driven coal cutters were more expensive to 
colliery companies who had up-to-date electrical plant 


air 1}d. a ton, showing a gain in favour 
If the seam was only half as 





defective weld,” and could not be attributed to inferior 
material. 


To encourage the development of a thoroughly satis- 





Air and Water. 





A note in Flight says that one of the Air France’s 
Wibault ‘‘ Golden Clippers ”’ has been fitted with a retract- 
able undercarriage. The alteration is reported to have 
given the machine a speed increase of some 12 m.p.h., 
bringing the cruising speed up to 157 m.p.h. without any 
increase in weight. 

A WORLD record was recently set up by Lord Sempill 
when he flew to Berlin and back in a “‘ B.A.C. Drone.” 
This machine, which is a combination of a glider and an 
aeroplane, has an adapted motor cycle engine of only 
17 h.p. Lord Sempill flew non-stop from Croydon to 
Berlin in eleven hours and covered the return trip in nine 
hours. 


Tue African service of Imperial Airways will in future 
terminate at Johannesburg and South African Airways 
will take over all mails and passengers for the remainder 
of the route. This arrangement is a prelude to the plans 
whereby South African Airways will handle all internal 
air traffic and the Imperial Airways flying boat service 
will use Durban as a terminus. 


Leavine Gravesend at 5.30 a.m. on Saturday last, 
Mrs. Amy Mollison set out to attempt to break the flying 
time record to South Africa. After she had landed at 
Colomb Bechar, in Algeria, having covered the 1550 miles 
in eleven hours, the undercarriage of her machine was 
broken whilst taking off and she has had to abandon the 
flight. She was — a “ Percival Gull ” monoplane with 
a top speed of 180 m.p.h., a cruising speed of 156 m.p.h. 
and a range of 2200 miles. 

Tae annual report of the Cardiff Chamber of Commerce 
states that at the end of 1935 idle tonnage at the principal 
South Wales ports was practically negligible, but there 
was little improvement in the financial! position of local 
shipowners. The total gross tonnage of shipping under 
Cardiff management, which five years ago amounted to 
over 1,166,000 tons, was reduced to 184 vessels of 690,510 
gross tons. Orders for twelve new ships were placed by 
Cardiff owners during the year. 

Certatms “ Fury ” aeroplanes now in course of con- 
struction for the R.A.F. will be fitted with full-power 
** Kestrel V ”’ engines and composite cooling system. . This 

will be known as “Fury II.” ‘The existing form 
fitted with “‘ Kestrel IIS” or de-rated ‘“ Kestrel VS” 
engines will in future be known as “Fury I.” The 
Hawker ‘‘ Fury ” was the first military aircraft capable of 
a speed of over 200 m.p.h., and was adopted in 1931 as 
the standard interceptor fighter for the R.A.F. 

THE regulations for this year’s King’s Cup Air Race 
have been issued. The route of the eliminating course, 
which will be flown on July 10th next, will be as follows :— 
Hatfield, Norwich, Nottingham, Bristol, Salisbury, Shore- 
ham, Coventry, Hatfield. Two circuits of the course 
will be flown, making an approximate total distance of 
1224 miles. The final course, which will be flown on July 
llth, will consist of a number of laps of a circuit of not 
less than 50 miles, with an approximate total length of 
350 miles, starting and finishing at Hatfield aerodrome. 


Ir has been announced by the Postmaster-General 

that with the opening to navigation of the St. Lawrence 
River, air correspondence for Canada sent by week-end 
sailings of the Canadian Pacific Railway Company’s 
steamers from Glasgow or Southampton will again receive 
onward conveyance by air from Rimouski, on the St. 
Lawrence, to Montreal, thereby gaining about one day to 
Montreal and Ottawa, up to two days to Winnipeg, and 
up to three days to British Columbia. The first despatch 
for this service will be by the “ Duchess of Bedford,” 
sailing from Glasgow on April 10th. 
Orpers recently issued by the Air Ministry state that 
it has been found that, when a formation breaks up before 
landing, there is some confusion and consequent risk of 
collision unless the order in which the respective sub- 
formations or individual aircraft are to land has been 
previously It has therefore been decided to lay 
down as standard practice that, unless specific orders to 
the contrary have been given by the formation leader, sub- 
formations or individual aircraft breaking formation 
before landing are to land in the following sequence :— 
‘1. Leading sub-formation or individual aircraft; 2 
Starboard sub-formation or aircraft ; 3. Port sub-forma- 
tion or aircraft.” 


Reviewine the past year’s progress at the annual 


meeting of the Royal Aero Club, Lord Gorell said. that a 


total of 1368 new “A” licences were taken out during 
1935, as against 1168 for the previous year; 175 “B” 
licences were taken out in 1935, as against 137 in the 
previous year. At the end of the year current licences were 
as follows :—‘‘ A” 3353, as against 2979 the previous 
ear; “B” 583, as against 498 the previous year. 
Referring to gliding clubs, he said that there were thirty- 
two such clubs in England and Wales, three in Scotland, 
one in Northern Ireland, and one in Jersey. The total 
membership exceeded 1000. After referring to the gliding 
subsidy, Lord Gorell said that during 1935 the following 
gliding certificates were issued :—‘‘ A,” 112; “B,” 83; 
*O,” 49. This made a total of 244, which showed a great 
advance over the previous year, when caly 90 were issued. 


A Paris journal has published an imaginary drawing 
of a battleship based upon plans that are alleged to have 
been prepared in Germany for execution at an early date. 
The object of the publication is to show that Germany 
will outclass existing battleships im the same way that 
she. overstepped cruiser design in the 10,000-ton class. 
The French information is vague, except so far as concerns 
the main principle involved in the design, which provides 
for all the big guns being trained in a complete circle. 
An axial turret with six guns in tiers rises clear of two 
turrets turning around it. The deck is free of other 
superstructure, and a telescopic funnel is Jowered for 
firmg. All the guns, except those in one of the lower 
turrets, can be trained on any point without changing the 
ship’s course. The forward half of the deck will carry 
seaplanes. Nothing is known of the size of the proposed 
battleship. While there is obviously a good deal of 
imagination in the French revelations, there is, neverthe- 





advisable. 





less, reason to believe that they have somé basis in fact. 
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ARMAMENTS AND PRODUCTION COSTS. 


ALL who were old enough at the time of the 
Great War to appreciate its economic effects will 
remember that under the Government control and 
operation of factories, a sense of values was entirely 
subordinated to the necessity of producing muni- 
tions. Wages and the cost of living rose to a very 
high point, and excessive profits were earned by 
many manufacturers and purveyors. When the 
war ended an effort was made to bring business 
back to a level at which overseas trade could be 
conducted, and the E.P.D. was introduced to 
recover the excess profits which many concerns 
had taken. It was said at that time by influential 
people that with foresight a state of affairs so 
regrettable could have been avoided ; that, had the 
Government been firm, neither the cost of living 
nor the rate of wages need have risen to a far 
abnormal point. Unfortunately, the lessons of 
war are soon forgotten, and even at this time when 
we are doing no more under the Defence Programme 
than provide against a contingency, the Govern- 
ment is moving precariously near to the edge of 
the same pitfall. 

For causes which need not be now discussed, 
there exists a dearth of skilled mechanics. Hence 
when a large increase of the Air Force was decided 
upon, there was difficulty in finding men for the 
construction of aeroplanes and their engines. To 
surmount it manufacturers offered weekly wages 
well in excess of those that the competitive engi- 
neering trades can afford to pay. That has had a 
twofold effect. It has made it still more difficult 
for the industrial engineer to secure the services of 
skilled men, and it has set up an inequality in the 
payment for similar work which causes unrest and 
discontent. In not a few cases men have been 
actually tempted away from their employment by 
the attractions which the makers of aircraft are 
in a position to hold out. It is unnecessary to 

insist upon the embarrassment and disorganisation 
which may be imposed upon a manufacturer by the 
loss of his best men. But, hard as that is, it would 


‘is worth keeping—and who will dare to say 


be faced by engineering firms since the safety of the 
country requires it. The objection is, therefore, not 
so much to the loss of skilled men as to the altera- 
tion in the standard of wages which is threatened. 
That is a very real danger to our export 
trade. The manufacturing engineer is already 
suffering from advances in the prices of his raw 
materials, and he recognises that before long the 
Tate of wages for mechanics will have to be re- 
_adjusted. These things oblige him to ask a higher 
price for his goods and make his struggles in the 
export market more difficult than ever. Further- 
more, he has to face the subsidised assistance 
which some foreign’ Powers, notably Germany, 
give to their exporters. If our export of machinery 





seriously that it is not ?—we must be in a position 
to meet the competition of other nations. We 
cannot do that (in any industry in which the cost 
of labour forms a large part of total costs), if 
rates of pay set by what amounts to a sheltered 
industry are imposed on all. Hence it is of the 
greatest importance that the methods which are 
tending to provoke a dangerous condition should 
be carefully examined. In the forefront of these 
must be placed, we suggest, the system of deferred 
price fixing which has been adopted, presumably 
as a temporary measure, in making many of the 
contracts for material under the Defence Pro- 
gramme. Broadly speaking, this system requires 
a contractor to proceed with work on the under- 
standing that the contract price will be fixed after 
enough of the work has been done to enable a fair 
and reasonable price to be determined. The inherent 
dangers of that system are manifest, but in one 
respect at least they could be guarded against. 
It is under this form of contract that some firms 
are paying abnormally high wages, because they 
have little fear of not being able to justify them 
when their costs come to be examined some months 
hence. Would it, we ask, not be possible to include 
in the Government contracts a clause to the effect 
that no more—or, if anything, very tittle more— 
than the standard rates of wages must be paid. 

We recognise that a state of affairs almost 
amounting to emergency has arisen, and that 
exceptional measures may be called for. But it 
would be industrially disastrous if the ordinary 
trade of the country was thrown into confusion 
and even jeopardy by a practice for which the 
necessity is not obvious. To repeat in times of 
peace the very mistakes that we made, and now 
deprecate, whilst in a state of war would be disas- 
trous folly. We agree heartily that nothing that 
can be done to hasten the strengthening of our 
defences should be neglected ; yet, at the same 
time, nothing must be done that will hamper the 
development and maintenance of our overseas 
trade. If, some day, we are forced into war, we 
must adopt war methods, but whilst we are still 
at peace it is our duty to encourage the peaceful 
arts. We believe that can be done without hamper- 
ing the output of defence materials. We have 
suggested that the inclusion of a clause in the terms 
of contract would prevent the offer of excessively 
high wages. It is also desirable that means should 
be taken to insure that no industrial factory shall 
be robbed by a defence factory of its key men unless 
the gravest necessity exists. 


Grid Trading. 


THE repeated utterances of certain chairmen of 
electricity supply companies regarding unsatis- 
factory trading with the Central Electricity Board 
have led, as before, to a reference in the Board’s 
eighth annual report to trading conditions under 
the 1926 Act. These troublesome chairmen are 
apparently assumed to be incapable of under- 
standing the object of the grid and endeavours 
have been made to prove that there are really no 
grounds for complaint. Their grievances were 
explained in a leading article appearing in our issue 
of May 3rd, 1935, while a reply to that article, 
by Mr. J.N. Waite, is to be found in Taz ENGINEER 
of June 7th of that year. Those who set out to 
show that selected station owners cannot be 
involved in a loss by operating their stations under 
the Board’s direction, call attention to Sec. 13 of 
the Act, a protective measure enabling owners to 
claim, or as a last resort to prove to the Electricity 
Commissioners, that they could have produced 
electricity more cheaply on an independent basis. 
But those who assert that they are adversely 
affected by the Board’s control contend that the 
task of deciding what the operating costs would 
have been under totally different conditions from 
those that prevail involves the consideration of 
many uncertain and hypothetical factors. Rightly 


in the price of current supplied to consumers in 
certain parts of London has been due to the export 
of current to the grid at an uneconomic price. 
The many references that have been made to the 
possible application of Sec. 13 of the Act indicate 
that Sec. 7 has failed, or at any rate is not univers- 


ally applicable. That the difficulties of applying 
Sec. 13 will increase with time is pretty evident. 
Dissatisfied selected station owners have also 
pointed out that there is a vast difference in supply 
undertakings, and while the grid may prove advan- 
tageous to some, it may fail to help others, at any 
rate for some time to come. While, for example, 
advantage may accrue in due course to the London 
Power Company as a result of its association with 
the Board in the matter of the provision of standby 
plant available at other stations connected to the 
grid, no such advantage appears to have been gained 
up to the present. 

Speaking at the last annual general meeting of 
that company held in London on Friday, February 
7th, Sir Francis Fladgate explained that unless 
some fair and equitable agreement could be made 
with the Central Board, under the very wide powers 
it had of making agreements, it would be impossible 
ever to arrive at a fair solution of the difficulties 
without amending the 1926 Act. He had not, 
however, advised his board to take any active 
steps in that direction, as the Council of the 
Incorporated Association of Electric Power Com- 
panies had made representations of a very impor- 
tant character to the Central Board, The results 
were awaited with no small anxiety and with the 
hope that a reasonable solution of the difficulties 
would be found. At the twenty-third ordinary 
general meeting of the Midland Counties Electric 
Supply Company, Ltd., held in London on March 
2nd, Mr. George Balfour protested against the 
treatment that company was receiving. The 
company’s generating stations, he explained, con- 
tinued to operate under the C.E.B., which pre- 
cluded full development of the Avon station. 
Under the 1926 Act, selected station owners were 
promised benefits and not burdens to pass on to the 
consumers. He continued to hope that the Act 
would soon be amended to give effect to the definite 
assurances which induced Parliament to pass the 
Bill into law. At present the Act operated in a 
manner very different from the assurances given 
when the Bill was passed. Instead of producing 
economies and benefiting the owners of all selected 
stations, events proved that it benefited those that 
lagged behind and penalised those who were effi- 
cient. No doubt, the C.E.B. was aware of the 
injustice, but it seemed to be under the necessity 
of adopting such measures in order to earn a 
balance from monies which ought wholly or in 
part to be retained by certain selected station 
owners in order to provide funds which, under the 
Act, were supposed to be automatically obtain- 
able from a grid tariff chargeable to non-selected 
stations. 

That Mr. Balfour is not very wide of the mark in 
assuming that the Board is aware that all selected 
station owners are not getting a square deal is 
evident from its eighth annual report, which shows 
that in North-West England and North Wales 
efforts are being made to bring about more satis- 
factory conditions. The economies due to inter- 
connection, it is stated, depend largely upon the 
growth of demand and consequently the net savings 
available to the owners of selected stations in the 
earlier years of the Board’s trading are necessarily 
small. Moreover, experience so far gained has 
shown that the price provisions of the 1926 Act. 
which unless otherwise agreed have to be applied 
to the transactions between the Board and owners 
of selected stations, result in a distribution of those 
savings in a manner disproportionate to the services 
rendered to the scheme by the respective selected 
station owners. During 1934 discussions took place 
with the Consultative Technical Committee for 
North-West England and North Wales with a view 
to remedying this anomaly. A method of pooling 
and distributing more equally the savings over a 
period in that area without jeopardising the finances 
of the grid was evolved, and by the end of 1935 the 
form of pooling agreement between the Board and 
the individual selected station owners in the area 
had been settled and the agreements were in 
execution. Here we have a clear admission that all 
selected station owners have not been getting the 
rewards they deserve, and that a departure from 
original ideas has been found to be essential. The 
proposal to apply this or some analogous scheme 
to areas other than those in which it is becoming 
operative is of interest, but whether it will please 
the most dissatisfied selected station owners is 








or wrongly, it has been asserted that an increase 
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Deterioration of Structures in Sea Water. 


— ee 


ix’ fifteenth report of the Committee of the 
Institution of Civil Engineers, commonly known 
as the Sea Action Committee, has been issued by the 
Department of Scientific and Industrial Research.* 
The text of the report occupies about 140 pages, 
but fully two-thirds of the substantial volume is 
made up of tables, diagrams, and a series of excellent 
photographic reproductions. 

The first report of the Committee was made in 
1920, since when interim reports have been issued 
annually, the fourteenth report having been pub- 
lished in 1934. The volume just issued contains a 
connected account of the whole of the investigations 
which have been carried out up to date, and the 
conclusions which, in the opinion of the Committee, 
may reasonably be drawn from the results so far 
obtained. The whole of the work contemplated by 
the Committee’s programme has not yet been brought 
to conclusion, and it is proposed to issue a final 
report when all the experimental work is completed. 
The present volume does, however, contain a com- 
plete summary of the work so far carried out by the 
Committee and under its direction. It has been 
edited by Professor S. M. Dixon, the present secretary 
of the Committee, and Mr. H. J. Grose. The first 
chairman of the Committee, which was formed in 
1916, was the late Sir William Matthews. Mr. 
Maurice F-G. Wilson, who succeeded him in the 
chair, still occupies that position. 

The Committee’s experimental investigations are 
dealt with under four main sections, as follows :— 


I. The preservation of timber, including incising 
before impregnation, together with the results of 
mechanical tests carried out on certain timbers, 
both treated and untreated. 

II. The corrosion of steel and iron. 

III. The protection of steel and iron by means 
of paints and other preservatives. 

IV. Reinforced concrete. 


Each section is preceded by an explanatory 
introduction. Then follows a statement of the con- 
clusions which the Committee has considered might 
reasonably be drawn from the investigations as a 
whole. The detailed reports by the mvestigators 
under whose direction the experiments were carried 
out follow each of the sections of the report. Sir 
Robert Hadfield, Bart., F.R.S., advised the Com- 
mittee upon the experiments on steel and iron, and 
was responsible for the preparation and analyses 
of the specimens used. Professor George Barger, 
F.R.S., advised on the selection of poisons for the 
preservation of timber, and undertook the examina- 
tion of the timbers after exposure ; Professor Dixon 
carried out the mechanical tests upon treated and 
untreated timbers, and conducted the experiments 
on incising timber; Dr. J. Newton Friend advised 
upon experiments on the preservative treatment of 
steel and iron, and examined the test pieces; and 
Dr. R. E. Stradling, the Director of the Building 
Research Board, was responsible for the experimental 
work on reinforced concrete. 


I.—PRESERVATION OF TIMBER. 


The test specimens were usually fixed near the 
level of low water. In order to attract Teredo or 
other pests, the faces of a number of the test pieces 
were covered with slabs of untreated timber or 
‘‘ appetisers,” about jin. thick, which were very 
effective for the purpose intended. In all cases a 
number of untreated specimens were simultaneously 
exposed to act as “controls.”” A large number of 
poisons avere experimented with, and also a number of 
oils and other vehicles by means of which the poisons 
could be introduced into the timber. As a result 
of many trials it was finally concluded that the 
most generally effective and suitable poison was 
the arsenical compound chloro-dihydrophenarsazine, 
usually known as D.M., and that the most satisfactory 
vehicle was ordinary creosote, which proved to be 
itself a very excellent deterrent. In all, about 2000 
specimens, including the untreated specimens used 
as controls, were prepared and dispatched between 
the years 1921 and 1934 for exposure at Lowestoft, 
Plymouth, Colombo, Singapore, and ports in 
Australia, New Zealand, Africa, and the West Indies. 
In some of the experiments Baltic fir was used, but 
owing to difficulty in obtaining it, Swedish fir, 
Archangel pine, and British Columbia fir were at 
times substituted. 

The penetration into the timber of the oil or 
other vehicle conveying the poison is a matter of 
great importance. Irregularities and inconsistencies 
in the results obtained from the experiments were 
frequently noticeable ; many of them were due to 
irreguiarities in the nature of the timber itself, but 
some were no doubt due to the chemical nature of 
the poison. Professor Dixon noted that, while a 
specimen of the conifer larch increased only 3 per 
cent. in weight upon being creosoted, a specimen 
of a hardwood, beech, when similarly treated, 





* “Deterioration of Structures in Sea Water: Fifteenth 
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increased as much as 52 per cent. This result is 
attributed to the difference in the cellular structures 
of the two classes of timber. 

The irregularities in penetration led the Committee 
to investigate the effect of making incisions with a 
chisel in the timber before impregnation—a method 
which has been the subject of experiment at the 
Forest Products Research Laboratory at Princes 
Risborough. These experiments, which are fully 
described in Professor Dixon’s report, were entirely 
satisfactory, and show that incising enables a very 
appreciable increase in the depth and uniformity 
of penetration of the creosote to be obtained. 

The conclusions of the Committee on this part 
of the report are summarised as follows :— 


(1) Within the range of the experiments, no 
process for the preservation of timber was found 
more satisfactory than that of impregnation with 
creosote ; the efficacy of this process depended 
on the completeness with which the penetration 
of the creosote into the timber had been effected. 

(2) With the soft-wood timbers usually employed 
in dock and harbour engineering there was the 
well-known difficulty in obtaining penetration of 
creosote by the usual processes, 

(3) It was found that satisfactory penetration 
of the creosote into the timber was obtained when 
the timber had been previously incised. The depth 
of penetration was governed by the depth of the 
incisions. 

(4) In some cases it was found that there was a 
danger of injuring the timbers if the depth of the 
incisions exceeded jin. 

(5) The best results were obtained when the 
incising immediately preceded the creosoting. 

(6) Some hardwood timbers used in marine con- 
structions readily absorbed creosote when treated 
by the usual processes. 

(7) Creosoting by the Bethell or similar processes 
was found a convenient and generally satisfactory 
method of impregnation. 

(8) It was not found that the process of creosot- 
ing by the methods described affected the strength 
of the timber to any material degree, though when a 
high temperature (150 deg. Cent.) was adopted in 
the Griffith process some reduction in strength was 
observed. 

(9) The arsenical compound, chloro-dihydro- 
phenarsazine, commonly known as “ D.M.,”’ proved 
very deadly to Teredo when in the state of free- 
swimming larve. It was readily inserted into the 
timber by being added to the creosote during the 
ordinary process of creosoting. Although concen- 
trations of this compound to the extent of 5 per 
cent. have been added to the creosote, no definite 
increase in the preservative qualities of the creosote 
became apparent, since the controls impregnated 
with creosote only were also fully protected during 
the course of the experiments. 

(10) Experiments with crude mineral oil as a 
vehicle for poison showed that the oil alone con- 
ferred no protection, but indicated that when D.M. 
was dissolved in it, it was efficient for such distance 
as the D.M. penetrated. 

(11) The experiments did not definitely show 
creosote to be efficient in the case of crustaceans 
such as Limnoria, though it appeared to have some 
useful effect against Chelura. 

(12) Merely painting the surface of the timber 
with the preservatives was found to be quite 
ineffectual. 

(13) Crude naphthalene proved less efficient 
than creosote. The activity of creosote seems to 
depend not on phenols, but on hydrocarbons of 
high boiling point, less volatile than naphthalene. 


Professor Barger in his detailed report points out 
that the investigation was mainly concerned with the 
“ shipworm ” (Teredo), which is sensitive to poisons ; 
but the ravages of Limnoria and Chelura were also 
studied, and in regard to the former he writes: ‘‘ No 
really effective protection against Limnoria has been 
revealed by the Committee’s experiments, although 
this organism may be repelled to some extent by good 
creosoting. This was notably shown by certain piles 
at Southampton where an outer creosoted shell 
remained immune, and the inner portion had partly 
disappeared, owing to severe attack by Limnoria.”’ 

Professor Dixon contributes a report on mechanical 
tests of foreign timbers, untreated and creosoted, 
and a note on incising. The ratio of gain in weight 
during creosoting of the incised timber to that of 
unincised timber seems to be of the order of 2} to 1 
for test pieces of the dimensions employed, namely, 
10in. by 6in. planks. 


II.—CorRosIon OF STEEL AND [RON. 


In view of the extensive range of conditions covered 
by the Committee’s programme, the possible selection 
of materials was necessarily restricted, particularly as 
regards the range of special steels investigated ; 
otherwise the work entailed in carrying out the 
research would have been more than the Committee 
could undertake, and it would have been too costly. 





Nevertheless, it was found practicable to include 
three representatiye rolled irons, four ordinary 
steels, two types of cast iron, and five special steels, 
making a total of fourteen different materials. Low- 
moor iron was chosen as a good representative rolled 
iron of British manufacture, and Swedish charcoal 
iron was also chosen on account of its special purity. 
The latter material gave the following analysis :— 
99-82 per cent. iron, 0-03 per cent. carbon, 0-03 per 
cent. silicon, 0-019 per cent. sulphur, 0-022 per cent. 
phosphorus, 0-01 to 0-03 per cent. manganese, and 
0-06 per cent. copper. It was possible therefore to 
compare a typically commercial wrought iron with 
the higher grade metal, Swedish charcoal iron. 

The selection of irons was completed by the inclu- 
sion of a special ingot iron, the composition of which 
closely resembles that of Swedish iron. It had, 
however, during its manufacture, been in a fluid con- 
dition, and in this respect differed from both the 
wrought iron and Swedish charcoal iron, which were 
produced by the puddling process. 

The composition of the ordinary steels were so 
chosen that, as far as possible, the effects of the 
ordinary variations in carbon and manganese contents, 
and of purity, as measured by the contents of sulphur 
and phosphorus, could be investigated. The range 
of carbon covered was from 0-215 to 0-40 per cent. 
of manganese from 0-34 to 0-85 per cent., of sulphur 
from 0-025 to 0-10 per cent., and of phosphorus from 
0-027 to 0-067 per cent. 

The special steels included two containing copper 
0-6 and 2 per cent. respectively, two nickel steels, 
and chromium steel of the type ordinarily known as 
** stainless.” 

It was thought by the Committee, in view of the 
large employment of cast iron in harbour, dock, and 
other works subject to marine corrosion, that it 
would be desirable to include samples of this material. 
Specimens were therefore selected of cold blast cast 
iron and hot blast cast iron, as representing the two 
principal types. 

Subsequent to the planning of the research, a 
modified type of chromium steel of a softer and more 
ductile kind was manufactured, This material was 
generally known as “ stainless iron,” which, however, 
is rather & misnomer, as it is essentially a steel and 
differs from stainless steel only in its carbon content. 
For convenience, the two types are distinguished in 
the report as hard and soft grades of the non-rusting 
chromium steel containing from 12 to 14 per cent. of 
chromium. As the lower tenacity and greater duc- 
tility of the soft grade material renders it, from the 
mechanical point of view, more suited to the struc- 
tures concerned in harbour works, the Committee 
considered it desirable to include specimens of this 
material in the research. 

The conclusions of the Committee are surmmarised 
as follows :— : 

(1) The maximum differences in resistance to 
corrosion by the various metals were shown in the 
aerial and fresh water tests. In the half-tide, and 
more particularly in the complete-immersion 
tests in sea water, the metals behaved more alike. 

(2) On the whole, there appeared little to choose 
between the wrought irons and the ordinary carbon 
steels used in this research in their mean resistance 
to the various types of corrosion studied. The 
carbon steels proved superior to the wrought 
irons in their resistance to aerial corrosion, whilst 
in fresh water there was nothing to choose. In 
the half-tide tests the wrought irons were slightly 
superior, and in the complete-immersion tests in 
sea water the wrought irons were decidedly superior 
to the steels. - 

Steel high in sulphur and phosphorus, but low 
in manganese (0-22 per cent. C, 0-10 per cent. 8, 
0-07 per cent. P, 0-34 per cent. Mn) proved erratic 
in its resistance to corrosion. 

(4) Increasing the carbon content of ordinary 
steel from about 0-24 to 0-40 per cent. did not 
appear appreciably to affect the resistance of the 
metal against corrosion, 

(5) The presence of mill-scale accentuated in 
a@ marked manner the tendency to localised corrosion 
and pitting. This was evident under all the 
conditions of exposure to which the metals were 
exposed. 

(6) The cast irons resisted aerial corrosion 
exceedingly well, comparing favourably with the 
best .of the alloy steels tested in this research. 
They also resisted fresh water reasonably well. 
In the half-tide and complete-immersion tests in 
sea water corrosion frequently penetrated to the 
middle of the bars through pores and casting flaws. 
The extent of penetration was only ascertainable 
by fracture of the bars. 

(7) The addition of 0-6 and 2-2 per cent. of 
copper to mild carbon steel markedly increased 
the resistance of the metal to aerial and fresh 
water corrosion. This advantage, however, did 
not appear to be maintained in the half-tide and 
complete-immersion tests in sea water. 

(8) High-chromium steel of the type containing 
about 13-6 per cent. of chromium satisfactorily 
resisted . atmospheric and fresh water, corrosion. 
In the half-tide and complete - immersion tests in 
sea water the test bars suffered serious localised 
corrosion with frequent perforation. This refers 
to bars tested both with their mill scale on and 
when ground and polished. 
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(9) The addition of 3:75 per cent. of nickel 
to 0-31 per cent. carbon steel enhanced markedly 
its resistance to aerial and fresh water corrosion. 
In the half-tide and complete-immersion tests the 
nickel steel, however, whilst losing decidedly less 
in weight, manifested a tendency to deeper localised 
corrosion which reduced the advantage of the 
nickel content. 

(10) Steel containing 36-6 per cent. of nickel 
proved highly resistant to all forms of corrosion. 
It was the most resistant of all the materials 
tested. Steel of this composition also showed 
comparative freedom from pitting. 

(11) Placing dissimilar metals in contact did 
not lead to any pronounced results in the aerial 
tests. In all the other tests it was found that : 


(a) Ordinary mild steel in contact with 
wrought iron was partially preserved at the 
expense of the wrought iron. 

(b) Chromium steel and high nickel steel in 
contact with ordinary carbon steel were pro- 
tected from corrosion at the expense of the latter. 
(12) Cold working of the bars by bending did 

not lead generally to any appreciable increase in 
their total corrosion. 


Dr. Newton Friend’s report on the corrosion 
tests, accompanied by a mass of tabulated statements 
and graphs, and illustrated by over 100 reproductions 
of photographs, is a valuable and comprehensive 
record of ten years’ experimental research on 951 
test pieces exposed at Auckland, Colombo, Halifax, 
and Plymouth: Up to the present two specimens 
of each set have been dismantled after exposures 
of five and ten years respectively. It is intended to 
dismantle the remainder after a total exposure of 
fifteen years. 

The results of the sea water tests on high-chromium 
steels are disappointing and somewhat surprising. 
Dr. Friend writes: ‘In both the aerial and fresh 
water tests the uncleaned 13-5 per cent. chromium 
steel proved remarkably resistant to corrosion, 
losing relatively little in weight and suffering but 
slight pitting. 

“In the half-tide and complete-immersion tests 
in sea water the steel corroded severely in local 
patches. Pin-holing and localised corrosion were 
frequent, the edges being attacked and even per- 
forated.... The cleaned tensile test bar was 
virtually destroyed at various points after five years 
in the sea.”” Experiments carried out with special 
soft grade 12 per cent. chromium steel, containing 
less carbon than the 13-5 per cent. chromium test 
pieces, and exposed under various conditions at 
Plymouth, give similar results. ‘‘In the half-tide 
and complete-immersion tests the bars were deeply 
pitted. This steel, therefore, would not appear 
to be suitable for structures exposed to contact with 
sea water.” 


[11.—Tae Protection oF STEEL AND IRON. 


In 1922 it was decided to test the relative protection 
against the action of sea water of certain paints when 
applied to steel plates. For this purpose test plates 
were exposed under three conditions: (a) In the air, 
but near sea water; (b) in the sea at half-tide level, 
and (c) completely immersed in sea water. In all 
790 test plates were exposed. Inspections were 
tnade from time to time, and, after the plates had 
been exposed for suitable periods, they were dis- 
mantled, examined, and cleaned, the loss of weight 
and pitting, if any, being recorded. This investiga- 
tion was carried out under the direction of Dr. 
Newton Friend, and is described by him in a detailed 
report. 

The plates were all of mild steel, about 0- lin. thick. 
Various oil paints and tar and bituminous mixtures 
were tested, as well as a series of galvanised pletes. 
They were exposed at Southampton and Weston- 
super-Mare for seven years in sea air, for periods of 
from twelve to twenty-eight months at half-tide level, 
and for twelve and twenty-eight months completely 
immersed, The tests bring out the advantage of 
removing mill scale by either pickling or sand-blasting. 
Removal of scale by immersion in sea water and 
subsequent scraping seems, however, to be unsatis- 
factory. 

The effect of increasing the number of coats of 
paint proved to be beneficial in air and under water, 
as might be expected. Curiously, however, at half- 
tide level this did not seem to hold good. The reasons 
for this are discussed in Dr. Friend’s report. 

For the purposes of comparison two coats of red 
iron oxide paint were adopted as a “ standard.” 
This and most of the other paints contained raw 
linseed oil as vehicle. The comparisons between iron 
oxide paint and red lead paint with various Pb,O, 
contents are interesting. The red lead showed distinct 
superiority in the aerial and half-tide experiments, 
but thir was not the case in the total-immersion tests. 
Similarly, plates coated with a mixture of red and 
white lead were better preserved in the aerial and 
half-tide tests than when exposed to complete 
immersion, In the aerial and half-tide tests there 
was little to choose between the red lead and the 
mixed lead paints, both of which gave excellent pro- 
tection. In the complete-immersion tests a lead 
chromate paint followed by a coat of mixed red and 


losing less in weight and showing less severe pitting 
than those coated with red and white lead only. 

One series of plates was first heated, after which 
the “ standard ” oxide paint was applied by spraying. 
The results are not as good as might be expected. 
Spraying, however, is not such a satisfactory method 
of applying the paint as the brush, and the “ standard’’ 
plates with which they were compared were 
thoroughly dry when the paint was applied, although 
they were not heated, and so one of the beneficial 
effects of heating, namely, the removal of surplus 
moisture, which normally occurs in practice, was lost. 

Some of the most interesting results were obtained 
from the plates covered with tar and bituminous 
mixtures. The latter, though only single-coat work, 
compare favourably with the “standard” paint at 
half-tide level and under complete immersion—espe- 
cially a bituminous solution—but were unsatisfactory 
in air. The first tarred plates, however, did remark- 
ably well in all circumstances, so much so that a 
number of plates were all coated with various tars 
and exposed for considerably longer periods (up to 
twenty-eight months) than one year as originally 
projected, so as to investigate the subject more 
fully. 

The Committee summarises this part of its report 
as follows :— 


(1) It was found that steel plates which have 
once been exposed to corrosion should be thoroughly 
cleaned, by sand-blasting or otherwise, prior to the 
application of a protective coat. Painting on top 
of mill scale was found to be unsatisfactory as 
compared with painting on steel from which the 
scale had been removed ; it resulted in greater loss 
of weight and deeper pitting. Removal of scale 
by corrosion in sea water was, however, unsatis- 
factory. 

(2) Multiple coats, of paint generally afforded 
better protection than single coats. 

(3) The use of litho oil as a vehicle with iron 
oxide gave encouraging results in the aerial and 
half-tide tests. 

(4) The dilution of 96-5 per cent. iron oxide 
pigment with about 124 per cent. of kaolin, silica, 
or mineral white exerted no appreciable effect on 
the protective power of the paint 

(5) On the whole there was little to choose 
between the different iron oxides tried. 

(6) Red and white lead paints proved rather 
superior to iron oxide in the aerial and half-tide 
tests, but somewhat inferior in complete-immersion 
tests. 

(7) In general, red lead containing 65 per cent. 
of Pb,O, proved slightly superior to that with a 
higher Pb,O, content. 

(8) Red lead paints proved somewhat superior 
to white lead paint in the aerial and half-tide tests. 
In the complete-immersion tests the reverse was 
true, while mixtures of red lead and white lead 
gave intermediate results. 

(9) Lead chromate paint yielded promising 
results. 

(10) An anti-fouling pamt containing oxides of 
copper and zinc gave results inferior to those 
obtained with the iron oxide paint in the complete- 
immersion tests. 

(11) Galvanising proved very successful with a 
coating of about 20 oz. of zine per square yard. 

(12) Coal tar gave excellent results and proved, 
under all circumstances, much better than iron 
oxide and lead paints. 

(13) Coal tar from horizontal retorts was superior 
to that from vertical retorts, whether applied hot 
or cold. It was improved by the addition of slaked 
lime. 

(14) Bituminous solution gave poor results in 
the aerial tests, but excellent results in the half- 
tide and complete-immersion tests. 

(15) Oil paint was satisfactorily applied to a 
tarred surface after the latter had first been treated 
with three coats of shellac. 


IV.—DETERIORATION OF REINFORCED CONCRETE. 


The last section of the report is devoted to the 
investigation undertaken with a view to determining, 
if possible, the cause of the numerous reported failures 
in reinforced concrete piles and structures subject to 
sea action and the steps that should be taken to 
prevent their recurrence in the future. The investiga- 
tion described in the Committee’s report, and in 
much more detail in Dr. Stradling’s well-documented 
and illustrated record which accompanies jt, was 
designed especially to throw light on the probable 
effect of the following assisting in the preservation 
of reinforced concrete in sea water :— 


A concrete mixture rich in cement ; 

A thick cover of concrete over the steel ; 

A rather dry consistency ; 

The addition of pozzolanas (both naturally 
occurring and artificial). 


The behaviour in sea water of different types of 
cement was also investigated. A series of tests on 
reinforced concrete specimens, in which various aggre- 
gates and cements were used, was begun in 1929, 
the specimens under observation being kept exposed 
in sea water, Specimens of reinforced concrete, 5ft. 
long and 5in. square, were exposed at Sheerness, and, 
for purposes of control and comparison, a duplicate 


ford, in artificial sea water containing three times 
the quantity of salts normally present in sea water. 
In all, 474 specimens were tested, including 24 exposed 
under tropical conditions on the Gold Coast. 

In each series of experiments concretes made with 
four types of cement were used, namely :— 


(a) Normal Portland cement ; 

(b) A rapid-hardening Portland cement ; 
(c) A high aluminous cement ; 

(d) A Portland blast- furnace cement. 


The proportions of cement to aggregate were 
varied, the mixtures being described as “ rich,’ 
** medium,” and “lean.” In addition, some further 
mixtures were made in which a portion of the aggre- 
gate was replaced by trass, which for many years 
has been successfully used in Germany in structures 
exposed to sea action. Since additions of pozzolana 
to Portland cement concrete, for use in sea water, 
were known to have a beneficial effect, and since 
recent investigations at the Building Research 
Station had shown that the characteristic properties 
of pozzolana can be obtained with certain spent 
shales and burnt clay, a further series of test piles 
was prepared in which this artificial pozzolana was 
incorporated. As these specimens have been under 
observation for only eighteen months, no definite con- 
clusions can yet be drawn from their behaviour. 
Besides the “pile” specimens, 5388 cylindrical 
compression test specimens were made. 

This section of the report is summarised by the 
Committee as follows :— 


“These conclusions are based on the results of 
experiments extending over a period of five years, 
which experiments are being continued for a further 
period of five years, when a supplementary report 
will be issued. 

It should be noted that the reinforced specimens 
referred to in this report were prepared under labo- 
ratory conditions, special care being given to the 
mixing and placing of the concrete. 

(1) Where a 2in. cover of concrete was provided 
over the steel reinforcement, medium mixtures, of 
proportions 1: 1-67: 3-33, afforded good protec- 

tion against corrosion of the reinforcement. 

(2) Of the cements used, none showed any special 
advantage. 

(3) The addition of trass in the case of the lean 
mixtures proved advantageous. The reinforced 
specimens with this addition showed few or no 
signs of deterioration. 

Tests in which artificial pozzolanas were used 
did not provide definite evidence of the value of 
these materials. 

(4) A dry mixture (jin. slump) proved slightly 
superior to a wetter mixture (2in. slump), but the 
difference was not well defined. Practically no 
cracks were observed on the trowelled surface of 
the test piles, owing probably to the increased 
impermeability of the concrete due to the trowelling. 

(5) More piles showing cracks were found at 
Sheerness where they were exposed in actual sea 
water than at the Building Research Station in 
artificial sea water of three times the normal 
strength. This was probably due to the more 
severe climatic conditions at Sheerness. The 
experiments, however, indicated that the behaviour 
of reinforced concrete in artificial sea water was 
a very good guide to its probable behaviour in 
ordinary sea water. Exposure on the Gold Coast 
has produced similar failures, but these are in 
most cases less severe than at the Building Research 
Station ; this may in part be)due to the fact that 
the specimens were older when exposed. 

(6) Cracking has oearly always occurred after 
signs of rust have appeared on the surface of the 
concrete. It would seem, therefore, that the perme- 
ability of the concrete is largely responsible. The 
deterioration of the piles was chiefly due to ihe 
rusting and consequent expansion of the reinforce- 
ment, causing cracking of the concrete, rather than 
the attack on the concrete by sea water. 

The deterioration of the piles, as shown by 
cracking of the concrete, occurred, with few 
exceptions, in the case of all mixtures above water 
level. 

(7) The tests made with small cylinders have not 
given any guidance as to the occurrence of cracking 
in the reinforced concrete piles. Except with lean 
mixtures, the concrete of the test specimens was 
not materially affected. 

(8) The experiments indicate that the concrete 
cover, so far as practicable; should be impermeable, 
and that in the medium mixtures this can be 
obtained with a 2in. cover.” 








Ex-DockyarD APPRENTICES, CHATHAM.—At the end of this 
year the apprentices and ex- repenentions of H.M. oy ge 
Chatham, asin say farewell to 8. G. Horsley, M.A., M.Se., 

and Mr. F. N. Tinkler, B.Sc., Headmaster and First ‘Assistant, 
respectively, of the Dockyard School, who are retiring on reach- 
ing the age limit. Both these gentlemen have given long and 
devoted service to the education of sone rentices in the Dockyard. 
Ata | sane meeting, over which the Rev. H. H. Treacher—an 
ided, it was decided to set up a testimonial 
that many will welcome 





ex-a 
fund to mark the occasion. It is ee 

this means of showing their reg: d appreciation of these 
two gentlemen in a practical manner. The presentation will be 
made at a dinner to be held on Saturday, September 5th, 1936. 
Contributions to the fund will be gratefully received by the 








white lead gave distinctly better results, the plates 


set was kept at the Building Research Station, Wat- 


Hon. Secretary, 86, First-avenue, Gillingham, Kent. 
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Literature. 


Management of an Enterprise. By C. Cansy 
BaLDERSTON, Vicror 8. Karapasz, and ROBERT 
P. Brecur. London: Sir Isaac Pitman and Sons, 
Ltd. 1935. Price 21s. net. 


THE large number of books that have already been 
written on management indicates its importance and 
fascination, and the one before us is of special interest 
in that it approaches all problems from the American 
standpoint, and so introduces a different outlook in 
many respects. The authors have endeavoured to 
separate the more significant essentials of manage- 
ment from the less, and then to give to each adequate 
balance. This will enable the reader to draw his own 
conclusions as to the relative values of functions, at 
least as seen by the writers. 

After a brief digest of business management, 
successive chapters are devoted to production design, 
selling prices, physical facilities, problems of output, 
incentives, inspection, purchasing, inventories, plan- 
ning, budgets, general organisation, and personnel 
management. Attention is also directed to such 
ancillary matters as power, heat, light, ventilation, 
and the maintenance of plant and equipment. 

It is interesting and refreshing to notice American 
writers quoting with approval Marcus Fabius Quin- 
tilianus, who wrote in a.D. 70: ‘‘The product 
without art has a value; with art added, the product 
has greater value’; and we commend this thought 
to our British engineers. We are glad to notice 
similar sentiments in connection with buildings 
intended for industrial purposes, for we read, “a 
building that merely serves its utilitarian purpose 
may be an ugly blotch.”” We welcome the plea for 
zesthetic consideration. 

The section dealing with mechanical handling and 
other means of assisting in the ordered flow of work 
deserve careful reading, in which the sketch illustra- 
tions should prove helpful. The relative values of 
individually driving machine tools, and of using line 
shafting is carefully discussed. We feel that the 
present tendency to concentrate on the former is 
frequently not economical, and a compromise often 
ofiers the true solution. 

The authors touch on several interesting problems 
likely to be encountered in connection with time 
studies. A good example will be found in allowing 
for such factors as fatigue. It always seems rather 
absurd carefully to calculate cutting times and other 
determinable phenomena and then to apply a con- 
tingency factor big enough to swamp all these 
elaborate calculations! The authors suggest per- 
centages based on a proper production study, a much 
sounder method. 

The discussion of incentives is worthy of careful 
attention, and we agree that much can be accomplished 
by some of those described, and termed “non- 
financial,” but on turning to those that are financial 
in character we are convinced that if they are to be 
rendered effective they must be sufficiently simple 
for the operator to understand and regard as equitable. 
Although we are told that “individual incentives 
tend to destroy teamwork,” we cannot help feeling 
that collective systems suffer ‘considerably by the 
pronounced lack of interest in individual effort. 

We should like to be given a clearer lead as to the 
type of man the authors have in mind for specific 
functions, e.g., should engineers be in charge of esti- 
mating, buying, selling, &c., in engineering works, 
chemists in chemical factories? Their duties are 
well explained, but to ensure the best results the most 
suitable men should be placed in control. It is a 
vexed question as to where the best are to be found. 

The chapters dealing with planning and control, 
and with the budget, are easy to follow, and we are 
glad to notice the way in which control through 
standard costs has been advocated. This might 
well be considered more seriously by British engineers. 

In dealing with the subject of organisation, we 
are informed that “it is the nervous system of a 
company,” and up to a point the simile is a good one, 
for presumably the managing director is the brain, 
capable of influencing each nerve responsibly. We 
read that the “functional system is inevitable, just 
as is mass and machine production,” and if the state- 
ment be accepted, it would be well to face the issue 
rather than consider temporary compromises. 

One of the most original chapters is the second 
one on personnel management, for in it the cost of 
personnel work is impartially examined, and a 
number of useful instances cited to demonstrate the 
normal incidence of the charges. We are glad to 
notice that many firms allow for a paid holiday for 
all employees, an example which might well be 
followed to a greater degree in this country. A 
variety of important issues raised in this section are 
frankly discussed. 

This book can be commended to the student as 
one that will give him a fair insight into the many 
phases of management, and it will also be of value 
to the engineer as giving him modern American ideas 
on a number of debatable issues. Definite questions 
will frequently be found at the foot of the page which 
might be carefully considered and then answered, 
with much profit. 

The recent slump in the States has left its mark 
on the authors who give some instances of the various 
expedients resorted to to prevent organisations from 





, and an answering chord will be struck in 
many @ British industrialist, as he thinks of some of 
his contracts secured at cut-throat prices, from which 
such items as oncost, contingencies, and profit have 
been conveniently omitted. The commercial morality 
of selling at prices below cost is debatable, but it 
is @ practice that is not likely to cease during times of 
great depression. It is, however, most important that 
@ correct estimate be made, after which a quotation 
may be made in accordance with the existing policy 
of the firm. Should an order materialise, the actual 
cost of the work should be carefully determined, and 
the consequent loss known. All low quotations will 
then be thrown up in bold relief with less risk of an 
unexpected crash. 

In the comprehensive selected bibliography with 
which the book terminates, the absence of standard 
British works is very noticeable. 


Boiler Feed Water Treatment. By F. J. Matruews, 
B.Sc. (Hons.). London: Hutchinson’s Scientific 
and Technical Publications. 1936. Price 12s. 6d. 


From a mass of published articles, researches, &c., 
the author has compiled an interesting book, which 
covers most of the ground required for a general know- 
ledge of his subject from a chemical point of view. 
The title, ‘“‘ Boiler Feed Water Treatment,” while 
no doubt broadly meeting the case, would really be 
more correct if it included “‘ Control.” For example, 
the control of the water in the boiler itself, which is 
an important feature of the subject matter, cannot be | 
classified under the author’s title subject. 

From the Preface, it is noted that the book has 
heen written chiefly for the small operating engineer, 
but the information given will be found in a useful 
form for reference by other engineers interested in 
the operation of boilers. 

It would have been valuable to have included a 
summary giving the essentials for correct conditions 
of feed and boiler water, according to present-day 
ideas, as an operating engineer would find it difficult 
to sort out this information, which is given in the 
various sections amongst the general matter, and it 
is doubtful if he need concern himself with some of the 
abstracts of the researches in such detail as given, | 
especially as much of this work is rather academic. | 
The various principles employed in softening water, 
and theories advanced by various authorities, which 
are to-day so frequently referred to in articles on this | 
subject, are dealt with somewhat fully, and should | 
be useful to a reader who wishes to obtain a general | 
idea of the theoretical side. 

It is pleasing to see that the book is up to date in | 
the data given, especially in respect to the use of | 
sodium aluminate, conditioning of the feed water by | 
sodium phosphates, including the recently introduced | 
sodium metaphosphate, continuous blowing down, | 
caustic embrittlement, &c. In regard to the latter | 
more stress could have been given to the fact that | 
sodium sulphate is the recognised inhibitant, the 
other chemicals referred to being rather in the | 
nature of possible alternatives, indicated by experi- | 
mental investigations. It would be advantageous 
to emphasise the difference between older treatments 
which are not now usually employed, and the modern 
treatments. | 

The increase in pressure and rating of the modern | 
water-tube boiler has necessitated more attention 
being given to the condition of the water in use, and 
this book will be found useful by all those interested 
in this subject. 
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A Photo-Telemetering System. 





UnpER the heading ‘ Metering Equipment,’ the 
eighth annual report of the Central Electricity Board 
states that to facilitate the efficient control of the grid 
system, special instruments have been designed to pro- 
vide automatically through the telephone wires continuous 
records in the control rooms of the outputs of generating 
stations and the interchange of energy between one part 
of the system and another. Experimental equipments 
were first installed at the control rooms in Glasgow 
and Manchester, where it was of particular importance 
for the efficient operation of steam stations in Central 
Scotland and North-West England, that the output of 
the associated hydro-electric stations in South Scotland 
should be continuously regulated. These experiments 
having provided satisfactory results, similar instruments 
are being installed elsewhere. In co-operation with the 
Central tlectricity Board’s engineers, a photo-telemetering 
system for use under these conditions has been developed 
by the Automatic Electric Company, Ltd., and is described 
in a recent issue of the Strowger Journal. 

The system is almost without limits as regards the 
distance over which the indications can be transmitted 
and reproduced, whilst the degree of accuracy can be 
very high. Optical arrangements at the transmitting 
end convert readings of the instruments into uni-direc- 
tional pulsating currents, and to facilitate transmission 
these currents are transformed into corresponding 
impulses of voice frequency currents suitable for trans- 
mission over commercial telephone circuits. As each 
meter requires but a narrow band in the frequency 
spectrum, with the aid of suitable selective circuits, both 
telephone communication and several telemeters can be 
operated simultaneously over one pair of wires without 
mutual interference. At the receiving end the voice 
frequency impulses are reconverted into uni-directional 
impulses, smoothed and passed into a moving coil instru- 
ment, scaled to correspond with the originating instru- 
ment. As the received indications are determined by 
the time characteristics of the voice frequency impulses, 
the readings are independent of factors influencing 
magnitude, such as the resistance and leakage of the tele- 
phone line, the gain of repeater stations, &c. Actually, 
the indications are determined by the time ratio of the 
“on” and “ off” periods of the voice frequency impulses. 

The general arrangement of the transmitter is shown in 
Fig. 1. An opaque vane A attached to the rear end of 
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the instrument spindle uncovers a semi-circular mirror 
B by amounts varying with the instrument reading. 
Assuming a 180 deg. scale reading the amount of mirror 
uncovered for zero, half, and full scale readings would be 
0 deg., 90 deg., and 180 deg. respectively. Two dia- 
metrically opposed prisms F are rotated about the 
axis of the instrument movement by a small synchronous 
motor. Light from the lamp D is focused by the lens 
prisms and falls alternately on the vane, where it is 
absorbed and on to the mirror from which it is reflected 
on to the photo-electric cell G, which thus receives flashes 
of illumination, and the ratio of the lengths of the period 
of light to darkness varies with the instrument reading. 
In one form of transmitter an opaque slotted disc is 
interposed between the mirror and vane, and the light 
is then not only interrupted by the vane, but by each 
individual tooth in the slotted disc. In another form of 
transmitter the slotted disc is omitted and the photo- 
electric cell current is then arranged to modulate the 
output of a valve oscillating at the requisite frequency. 
Whilst the output wave is the same in both cases, the 
separate oscillator type has the advantage that the 
generated frequency can more readily be kept within the 
close limits necessary when telephone communication 
and several meters are to be worked simultaneously 
over the same pair of wires. 

Typical circuits for the two types of transmitters are 
shown in Figs. 2 and 3. The former depicts a straight- 
forward two-stage transformer-coupled amplifier, with a 
single H.T. supply for the photo-electric cell and the 
valves, a volume control being provided to adjust the 
output to the required level. The diagram, Fig. 3, shows 
a triode oscillator which impresses its output on the screen 
of a screened grid valve, which is biassed so that normally 
there is little or no current in the anode circuit and the 
oscillations on its screen have no effect. The photo-electric 
cell is coupled to the grid in such a manner that the 
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illumination of the cell renders the grid potential less 
negative and permits anode current to tlow. This current 
is modulated by the screened grid at voice frequency, 
and the valve output is of the desired form. The 150-volt 
Neon tube serves to stabilise the photo-electric cell 
potential, thus rendering the transmitter less dependent 
upon the constancy of the H.T. supply voltage. 

The transmitter comprises two main assemblies bolted 
together. The measuring instrument, especially designed 
by the Metropolitan-Vickers Electrical Company, is 
equipped with a mirror and a vane at the rear, and is 
sealed with a glass plate, whilst the telemetering attach- 
ment contains the lens prisms, the driving mechanism, 
the lamp, and photo-electric cell. Correct alignment of 
the two portions on site is ensured by arranging that the 
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VALVE CIRCUIT 
telemetering attachment fits accurately on to a spigot 


turned on the instrument case. 

All moving parts have been designed to run con- 
tinuously for long periods without attention. The syn- 
chronous driving motor is brushless and drives the lens 
carriage through the medium of a worm reduction gear 
running in oil, both shafts having ball races. Trans- 
mitted signals are received on a D.C. milliammeter 
sealed to correspond with the transmitting instrument. 
To ensure that the current flowing through the milli- 


diverted to the Cape route to Europe, instead of vid the 
Mediterranean, has been responsible for a great increase in 
the amount of oil fuel landed and shipped at the port during 
last year. Oil fuel landed amounted to 97,504 tons, com- 
pared with 40,213 tons in 1934. Oil fuel shipped rose from 
34,626 tons in 1934 to 72,391 tons in 1935. Should the 
diversion of shipping continue and increase as it is doing 
| at present, the quantities of oil fuel—and bunker coal— 
will show further large increases in 1936, especially as 
much new tonnage will also be employed on the route. 
The amounts spent by the extra vessels for stores and 
harbour dues are also large. Durban is the great coal- 
bunkering harbour of the Union and is expected to show 
a huge increase for the year 1935. Taking the month of 
December alone, Durban’s volume of goods handled 
| amounted to 457,952 tons, or 40,000 tons above December, 
| 1934. The coal total was the highest for six years, and 
| was made up of cargo coal shipped 113,306 tons and bunker 
| coal loaded 95,396 tons. 





More Ships for South African Trade. 


Still more ships are being ordered for the South 
African trade. The Clan Line has ordered two from the 
Greenock Dockyard Company, two twin-screw non- 
| refrigerated steamers of the highest class and of over 
10,000 tons deadweight. They will have a speed of about 
15 knots loaded, and one will be ready at the end of this 
year and the other early in 1937. The owners of the 
American liner “ City of New Ycrk” and other vessels 
have ordered a 10,060-ton express passenger and carge 
ship to be laid down for the American-South African Line, 
| to trade between New York and the Union, while the 
| Transatlantic Line of Sweden, which already has a fast 
passenger and cargo vessel under construction for this 
trade and one for another route, has signed a contract for 
two large cargo ships, each with a high turn of speed, 
for the South African and Australian service. The ships 
will have speeds of between 16 and 17 knots. The 
building of three new liners for the Dutch Shipping 
Company, K.P.M., has already been mentioned in 
these notes. They are to be 15,000 tonners, with a service 
speed of 16 knots and are expected to cost £2,250,000. 





ammeter is dependent upon the ratio and is inde- 
pendent within limits of the magnitude of the voice 
frequency impulses, the latter are amplified by a valve to | 
a sufficient volume for striking a three-electrode Neon | 
tube, the third electrode of this tube being normally | 
held at about 30 volts negative by a grid leak. But 
when the Neon tube “ strikes ” a heavy positive potential 
is applied to the third electrode vid the winding of the 
coupling transformer and the conducting Neon gas. 
Coupled to the third electrode is the grid of another 
valve with the receiving instrument in its anode circuit, 
which also contains a controlling fixed resistor having 
sufficient resistance to swamp the valve impedance and 
thus render the anode current practically independent 
of variations of valve impedance. Thus it is immaterial 
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Electrification of Rand Railways. 


The work on the Rand’s big railway electrifica- 
tion scheme has been progressing so steadily that it has 
now emerged from the “ skeleton ’’ stage, and in about 
twelve months it is highly probable that passengers from 
Randfontein to Springs, until recently regarded as the 
limits of the gold mining area of the Witwatersrand and 
between 60 and 70 miles long, will be travelling in electric 
trains. The total cost, with the necessary adjuncts, will 
be about £1,000,000. It is expected that traffic on the 
Rand will be revolutionised by the introduction of this 
rapid and economic method of transport, and that the 
returns to the Railway Administration will justify the 
large expenditure. Seventy-two electric motor coaches 
on the multiple unit system—of which twenty-two are 
first-class, thirty-one first and second-class composite, 
with van accommodation, and nineteen third-class—have 


| been ordered overseas and are now in course of construc- 
| tion. They will cost £540,000, and it is anticipated that 


the majority will be delivered by the end of this year. 


| Work is also proceeding in the railway workshops to con- 
| vert 166 coaches to suit electric traction. 


Progress is 
being made in the erection of an electric running shed which 
should be completed by July, at a cost of £70,000. It is 


| possible that with the heavy traffic likely to be experienced 


on the Rand during the period of the Empire Exhibition 
at Johannesburg, the electric coaches may be used in 
steam trains to relieve congestion. 


New Type Shunting Engines. 


Provision for ten extra electric shunting units for 


| Natal, to cost approximately £100,000, is to be made on 


| the next estimates of expenditure. These electric locomo- 


FIG. 3—TRANSMITTER 


. 


whether the incoming signal be strong or weak, for the 
anode current remains practically the same. The output 
of the last valve consists of a string of constant amplitude 
impulses, and the quantity of current flowing in unit 
time is directly proportional to the time ratio of the 
impulses. A smoothing circuit comprising an inductance 
and a condenser smooths out the impulses so that the 
mean current can be read on an ordinary commercial | 
milliammeter. 

When it is required to use the same pair of line wires 
for both telephony and telemetering, or where two or 
more telemeters are to be worked simultaneously, selective 
circuits are inserted to separate the various channels. 
The telemeters operate at frequencies above the speech 
band, and the telemetering impulses are kept out of the 
telephone instruments by means of low-pass filters, whilst 
at the transmitting end a high-pass filter excludes from 
the line any extraneous low frequencies which might be 
generated in the transmitting instruments. At the 
receiving end the telemetering signals are amplified by a 
common amplifier and are then directed to their respective 
instruments by means of the filters. 











South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, March 15th, 
Union Harbour Activities in 1935. 


Ir is estimated that the completed harbour 
returns for the Union will show an increase in the tonnage 
of cargo landed and shipped in 1935, of about 20 per cent. 
The figures for Cape Town Harbour are already available, 
and show that the grand total of cargo handled during 
1935 amounted to 1,901,451 tons, compared with 1,545,284 
tons in 1934. The large number of new ships on this 
route and the still larger number of ships that have been 
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tives will have a pleasing design with a cabin in the middle 
to afford good visibility for the driver, both in forward 
and in backward movements. They are to develop 
2000 h.p., and are expected to haul 1500 tons of traffic 
with ease. They will go a long way towards the elimina- 
tion of noises and smoke, which are a cause of many com- 
plaints from residents. 


Road Vehicles for 8.A.R. 
The expansion of ag~icultural production and the 


| necessity of obtaining transpurt for the produce to the 


railway when farms are situated some distance away, 
and the greater number of passengers requiring transport 
in country districts had caused such an expansion in the 
demand for accommodation on the composite passenger 
and goods buses in service that the S.A.R. Administration 
was compelled to buy up most of the suitable vehicles 
obtainable here and order 100 new ones from overseas. 
Still, the demand continues increasing, and the Adminis- 
tration is therefore again calling for tenders. This time 
a number of types are specified, these being as follows :— 
5-6-ton six-wheeled vehicles; 10—12-ton six-wheeled ; 
36-40 passenger four-wheeled vehicles; 3-—4-ton four- 
wheeled vehicles; 15-20-ton vehicles; 2-3-ton four- 
wheeled; 2-ton trailers, and 5-ton trailers. Full 
particulars are given in the Union Government Gazette 
of February 28th. 


Big New Power Station. 


The Klip River electric generating station, the 
largest in the Southern Hemisphere, was opened on 
March 11th. Six turbines, each of 33,000 kW, are installed, 
but provision has been made for the increase of the 
station’s output from 198,000 kW to 330,000 kW. Apart 
from the power plant, a special colliery—the Springfield, 
belonging to the Lewis and Mark’s group—is about to 
come into operation. Its whole output will go direct 


from the pithead to feed the furnaces. The cooling towers, 
over 250ft. high, are a dominant feature of the skyline 
near Meyerton, the settlement nearest to Klip. Power 
lines of 80,000-volt capacity are to carry the current 
to the mines of the Rand, which are the main customers. 





year by the Klip station, and about 800,000,000 units 


of electricity will be generated. The station belongs 
to the Electricity Supply Commission, but it will be 
operated on its behalf by the Victoria Falls Power 
Company. Over 3200 tons of South African steel, much 
of it from the Pretoria steel works, went into the con- 
struction of the station. 


Johannesburg Gasworks. 


The City of Johannesburg is alone among the 
municipalities of the Union of South Africa in having 
developed electricity and gas undertakings side by side, 
and it considers that it has done wisely, each having an 
important réle to play in the life of the community. 
The City has been equally successful with both depart- 
ments, and so rapidly is the demand upon each growing 
that it is difficult to see any limit to the expansion. For 
the three past years the figures of electricity supplied 
are as follows :—1932-33, 124,280,926 units; 1933-34. 
141,386,484 units; 1934-35, 169,385,448 units, and for 
1935-36 it is estimated that 200,000,000 units will be 
required. For the same period gas was supplied as follows - 
1932-33, 210,000,000 units; 1933-34, 265,000,000; 
1934-35, 347,000,000 units, and for 1935-36 it is estimated 
that 480,000,000 units will have to be provided. Both 
undertakings are at present being considerably expanded 
to meet the steadily growing demand. As to the gas 
undertaking, the claim is made that in no other city in 
the world has the demand for gas increased to such an 
extent as in Johannesburg, and to meet the demand it 
has been necessary to double the capacity of the works 
which were erected as recently as 1928 at Cottesloe site. 
Here a huge new gasholder capable of holding 1,500,000 
cubic feet is being erected, and the two existing holders 
are to have their capacity raised from 500,000 to 750,000 
cubic feet. But the doubling of the capacity of the works, 
which actually means doubling the size of the works, is 
not yet complete, and the City Council is about to call 
for tenders to have further additions carried out. In 
eight years it has been found necessary to treble the out- 
put, though it will be some time before the next portion 
will be added. The high percentage of increase shown by 
the figures given above is likely to be maintained for some 
time to come in view of the Council's policy of placing gas 
at the public’s service in the suburbs without waiting for 
the demand to come first. The total length of gas mains 
has been increased from 44 miles in 1928 to 240 miles 
last year. The work’s uses about 100 tons of coal a day. 
About 1500 gallons of crude tar are produced every day. 
This is being mixed with bitumen and used on Johannes- 
burg’s streets. The coke meets with a ready sale, both 
for domestic and industrial use. Gas is gaining in Johannes- 
burg as a fuel for cooking also, and some go so far as to 
predict that it will oust electricity in Johannesburg for 
this purpose, but this hardly seems probable. 


World’s Largest Dynamite Factory. 


By the end of this year Modderfontein, near 
Johannesburg, will have the biggest dynamite factory 
in the world, so it is claimed. No less than £1,000,000 
is to be spent immediately on the extension of the already 
enormous plant which, with the possible exception of the 
Pretoria steel works, employs the largest labour force 
of any factory inthe Union. The virtual doubling of 
the output capacity has been decided on by African 
Explosives and Industries. At present the works are 
turning out 800,000 cases of dynamite annually. When 
the extensions are completed the figure will reach 1,600,000 
cases. At least one complete new factory is to be built. 
The present ammonia plant, which uses atmospheric 
nitrogen, has become inadequate and will be greatly 


enlarged. 
Union’s Rivers to be Restored. 


The restoration of dry and drying rivers in the 
Union will be undertaken immediately by the Govern- 
ment as a parallel to the conservation schemes now being 
carried out. Colonel Denys Reitz, Minister of Agricul- 
ture, has explained that the intention is to throw small 
weirs across the rivers at regular intervals, to prevent the 
water running away in flood, and thus restore the under- 
ground springs and wells, and enable the flow of water 
to be regulated. Surveys have already been made of the 
Riviersonderend, in the Western Province of the Cape ; 
Pienaar’s River in the Pretoria district, and the Elands 
River in the Marico and Rustenburg districts. This 
will be another step towards restoring the country’s 
pastures and fertility. Major schemes like the Vaal-Hartz 
have their decided value, the Minister states, but there are 
certain aspects which they do not effect, and therefore 
it is necessary to have this parallel scheme. The.work 
will be spread over a number of years and will be less 
expensive than the bigger schemes in hand. The Rivier- 
sonderend, in the Western Province, Pienaars and Elands 
rivers, have been surveyed, and the repcrts of the engineer 
of the Irrigation Commission are expected soon. Ny! 
River, in the Nystroom area, is also to be surveyed, and 
a start has been made on the Riet and Modder rivers in 
the South-West Free State. After Parliament has pro- 
vided the money for the three first rivers named, the 
Department will turn its attention to Natal. The Minister 
is convinced of the great value of the scheme, and states 
that it has been reported to him that but for the existing 
Pongola scheme, the drought in Northern Natal, within 
its vicinity, would have been much more severely felt. 
It is little realised how extensive is the work of restoration 
going on. The mountain slopes are gradually coming 
into the hands of the Government again, and all will be 
preserved. This is being achieved by retaining all Crown 
lands on the slopes and by acquiring land as leases lapse. 
Catchment areas are being planted with trees where 
practicable. Natives are being educated not to overstock. 
Pasture research stations are being established, water 
falling over vast areas is to be impounded by a network 
of dams, the farmers are being assisted in every way in 
their own anti-soil erosion schemes, and indiscriminate 
burning is being discouraged and controlled. 
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New I.C. Shunting Locomotives. 


> 


NE of the ten new Armstrong Whitworth oil-engined 
( shunting locomotives which have recently been 
delivered to the L.M. and S. Railway is illustrated in 
Fig. 1. The locomotives represent the culmination of 
several years of experiment and trial, and embody 
improvements in design over those previously described 
from time to time in THE ENGINEER. Concurrently with 
the L.M.S. locomotives the 350/400 b.h.p. shunting 
locomotive illustrated in Fig. 2 has been built for the 
Bombay, Baroda and Central India Railway. The points 
of difference between the two lay-outs were dictated by 
consideration of the conditions involved by work in the 
two countries, and by the standards to which the two 





adjustable shutters and a paraftin vapour heating lamp 
for use in frosty weather when the locomotive is standing 
idle. 

The six-cylinder Armstrong-Sulzer engine is rated at 
350 b.h.p. (875 r.p.m.) continuously, or 400 b.h.p. (1000 
r.p.m.) for one hour, and both these outputs, together with 
two reduced speeds and torques for light duties, are 
available on the controller. A fuel consumption as low 
as 0-365 Ib. per brake horse-power hour has been obtained 
on the test bed, while the lubricating oil consumption 
on varying load was 1:04 lb. per hour, which represented 
0-725 per cent. of the fuel consumed, though under the 
intermittent conditions of shunting work a higher per- 





engine crankshaft. In addition to the centrifugal water 
pump and the lubricating oil circulating pump, the engine 
incorporates a fuel service pump which keeps filled the 
small service tank built into the top of the main tank. 
The main tanks are filled by supplying compressed air 
to the underground storage tanks, and the compressor 
on the locomotive being motor driven, the battery is 
always available for providing the supply of air. Gauges 
on the sides of the fuel tanks are visible from ground 
level, and all connections, including fuel, water, air, &c., 
are accessible from ground level. A view of the engine 
unit is shown in Fig. 3, while Fig. 4 is a view of the interior 
of the cab showing the control desk. Within it are the 
necessary controls for the electric transmission. It will 
be recalled that this consists of a variable voltage 
separately excited generator, which is kept to a constant 
horse-power by means of a field rheostat controlled by 
the engine governor. It supplies the traction motor 
through a hand-operated reversing switch and a circuit 
breaker ; the power circuits are completed by the addition 














Fic. 1—350/400 B.H.P. SHUNTING LOCOMOTIVE 


railways adhere. The L.M.S. locomotives have been 
built to the specifications and approval of Mr. W. A. 
Stanier, chief mechanical engineer of the line. The frame 
is of 1fin. mild steel plate fitted with vertical and hori- 
zontal cross stretchers. The axle-box guides are of cast 
iron faced with hard brass liners, and also act as brackets 
for the laminated bearing springs. Cast steel axle-boxes 
are fitted with pressed-in bronze bushes lined with white 
metal. The wheels are 4ft. 3in. in diameter with cast 
steel centres ; the wheel base is 14ft. 6in., and suitable for 
curves of 200ft. radius. The single traction motor is 
mounted above the locomotive frame inside the engine 
casing, and the drive is by helical spur pinion and inter- 
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centage than this must be expected. The general features 
of the Armstrong-Sulzer traction type engine have already 
been described in THE ENGINEER, but the following 
points are of interest. 

A monobloc cylinder casting, with wet liners and detach- 
able cylinder heads, is mounted on a fabricated steel 
crank case or bed, which, on the new engines, is extended 
to form a cradle for the main generator. The whole set 
is mounted on rubber pads, and rubber pads are also 
employed for locating the set logitudinally and transversely 
in the locomotive. The cam shaft is now mounted high 
up on the cylinder block, enabling short push-rods to be 
used. The fuel pumps are arranged on the opposite 

















FiG. 3—ENGINE UNIT FOR L.M.S. LOCOMOTIVE 


mediate gear wheel, and then by straight spur gearing 
to the jackshaft. The intermediate shaft runs in roller 
bearings in the cast steel gear housing, and an extension 
of this shaft drives a small pump which lubricates the 
gear wheels; in addition, the jackshaft gear wheel runs 
in an oil bath at the bottom of the gear case. The jack- 
shaft bearings are lubricated by oil. Throwers pick up 
oil from the bottom of the bearing cases and deliver it 
to trays feeding the top of the bearings. The gear ratio 
is ll-1 to 1. The jackshaft drives the wheels by means 
of the connecting-rod and side rod system used on previous 
Armstrong Whitworth locomotives of this type. Westing- 
house air brakes operated by a 25 cubic foot electrically 
operated compressor are fitted. Between the driver’s 
cab and the engine casing are placed the fuel tanks shaped 
to the contour of the engine casing. Air is admitted 
through louvres in the casing at the generator end and 
expelled by the radiator fan at the far end. This reversal 
of automobile practice in radiator design has the advantage 
that the engine casing interior is kept clean and free from 
the dust and soot prevalent in the ordinary railway yard. 
A felt and Celtex boarding insulates the driver’s cab 
from the engine compartment. The radiators have 





side of the engine in two groups of three, and between 
the two groups is mounted the governor, the whole fuel 
and control gear being thus on the opposite side of the 
engine to the valve gear. The new arrangement provides 
better accessibility and has the further advantage that 
the fuel pump assemblies are not in any way in com- 
munication with the oil sump, so that there is no possibility 
of the lubricating oil becoming contaminated with fuel, 
while, at the same time, the push-rods of the valve gear 
are receiving a certain oil mist from the crank case 
which provides for their lubrication. The silencer is 
incorporated with the exhaust manifold and mounted 
directly on the engine, a short pipe leading to a chimney 
on the engine casing within sight from the driver’s cab. 
The intake manifold now on the opposite side of the 
engine is arranged to take air filters when required ; 
a duplex lubricating oil filter is arranged in an accessible 
position on the side of the crank case. 

The radiator elements for water and lubricating oil 
cooling are of Serc manufacture, mounted on a fabricated 
structure comprising headers, water tanks, and fan support 
at the front of the locomotive. The fan is driven by 
multiple V-belting from a pulley on the end of the 








Fic. 2—350/400 B.H.P. SHUNTING LOCOMOTIVE FOR INDIA 


of a hand-operated engine starting switch. An overhung 
auxiliary generator supplies current to the engine starting 
battery, and also excites the fields of the main generator. 
The tractive effort speed curve provided by the L.M.S. loco- 
motives is shown in Fig. 5 with the curve for the B.B. and 
C.I. locomotive shown dotted. The outputs of the engine 
and the electrical equipments are reduced in the latter 
case to allow for temperature and altitude effects on output. 

As is usual for shunting work, the traction motor is 
forced ventilated, the blower and its motor being mounted 
directly on the traction motor. All control apparatus is 
mounted in a desk in the driver’s cab. Single controllers 
and driver’s brake valves are installed, but the handles 
for these are duplicated on each side of the cab. The 
control desk may be readily disconnected and _ lifted 
through the roof, part of which is made removable for 
this purpose. The electrical machines and equipment 
were manufactured by ‘‘ Crompton-West ’’ to Armstrong 
Whitworth’s system and specification. The wiring 

















Fic. 4—INTERIOR OF CAB 


diagram for the locomotives is shown in Fig. 7. A notable 
feature is the absence of all contactors from the main power 
line, only one, the battery contactor, being used in the 
whole circuit. A change in the method of excitation 
has now been made. As will be seen, the generator has 
two fields in parallel, one excited through the automatic 
rheostat and, therefore, controlled by the engine governor, 
and the other controlled by hand by the driver, 
enabling him to obtain maximum variation and response 
from the locomotive when working on reduced loads. 
Thus, without being able to overload the engine, the driver 
has at his command the complete range of generator 
voltages below the figure equivalent to the engine output. 
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As this range is available on each of the four engine speeds, | 
a large availability of power is at the driver's command. 
The automatic rheostat has also been altered somewhat, 
and is now simplified to the system shown in Fig. 6. No 
separate valves are used, but the piston valve shown is 
connected to the governor and moves with it to allow 
the oil in the engine line to pass to either side of the 
motor unit on the rheostat. 

The engine built for the B.B. and C.I. Railway does 
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FIG. 5—TRACTIVE EFFORT-—SPEED CURVES 


not differ substantially from the L.M.S, locomotives just 
described. It is of 48 tons weight, 26,400 lb. tractive 
effort, and conforms to a maximum axle load of 16 tons. 
The details to meet the special requirements of this railway 
have been worked out in conjunction with the locomotive 
and carriage superintendent, Mr. J. J. C. Paterson, and 
the consulting engineers, Messrs. Rendel, Palmer and 
Tritton. Points of difference in the two designs as required 
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FiG. 6-ARRANGEMENT OF AUTOMATIC RHEOSTAT 


for operation in India and in Great Britain are shown 
in the following table :— 


L.M.S. B.B. & C.1. 

Horse-power of engine, maxi- 

mum service rating .. .. 400b.h.p. 400 b.h.p. 
Horse-power, continuous rating © 350 b.h.p. 350 b.h.p. 
Weight in working order . : 50 tons 48 tons 
Tractive effort .. . 30,000 Ib. 26,400 Ib. 
Maximum axle load .. 17 tons 16 tons 
Wheel base.. .. {. . 14ft. 6in. 14ft. 6in. 
Length over buffer beams 28ft. 28ft. 4in. 
Maximum s sates . 22 m.p.h. 22 m.p.h. 
Fuel capacity, approximately .. 180-200 hr. 160-190 hr. 


The frames are of l}in. plate, the axle-boxes are of 


The Prices for Electric Supply. 


ly a paper on ‘‘ The Prices for Electricity Supply,” 
read before the Institution of Electrical Engineers on 
Thursday, April 2nd, Professor Miles Walker directs 
attention to the inequality of prices charged to electricity 
consumers in various districts where one would expect 
the charges to be about the same. Examples are given 
of very low charges in a residential town of moderate 
size, in @ wide district where the charges are uniform in 
town and country, and also in a small town where the 
prices might be expected to be higher. These examples 
are cited to show how low prices might be to consumers 
all over the country, if a common scheme for supplying 
electricity were arrang2d by a Central Board. 

The concentration of generating plant in comparatively 
few laig> power stations, feeding mto the grid, has, the 
author pomts out, made possible very great economies 
in generating costs and the supply of electricity at very 
low prices in every part of the country. Put the prices 
charged by electricity supply undertakings vary con- 
siderably. All undertakings, Professor Walker is inclined 
to think, may be divided broadly into two categories :— 
(1) Those in which an endeavour is made to supply at 
the lowest possible price, and (2) those in which it has been 
the practice to charge the highest price consumers will pay. 
Changes in ownership in several cases are shown to have 
brought about a reversal of the policy from category (2) 
to (1). 

As an instance of this, the Oxford undertaking is cited’ 
After a company had been in existence for forty-six years, 
the undertaking was taken over in 1931 by a municipal 
authority, which made drastic reductions in the charges. 
The years 1932 and 1933 were occupied in changing over 
and laying new mains, so that it was not possible to start 
domestic development until the middle of 1933. The 
number of units sold in the twelve months ended March 
31st, 1935, was 46 per cent. higher than the corresponding 
period of 1934. The figures for the June quarter of 1935 
show an increase of 79 per cent. over the corresponding 
figure of the previous year. Under the company’s manage- 
ment in the June quarter of 1931 the total number of 
units sold was approximately 1,330,000, whilst in the 
June quarter of 1935, the total number of units sold under 
the new tariff was 4,086,257. The average price received 
in June, 1935, was 1-43d. per unit. One of the results of 
the reduction in prices which enabled almost everyone to 
enjoy an electricity supply was that the total net income 
earned was a greater percentage of the total capital 
involved than when the prices were high, as in 1931. If 
the company had had the courage to reduce the prices 
from almost the highest in the county to almost the lowest 
for that kind of district, it would have been able, pro- 
vided it managed as well as the Corporation, to pay a 
slightly higher dividend. 

Originaliy, there was no two-part tariff, no assisted 
wiring, and no hire purchase scheme to enable people of 
small means to acguire the use of expensive apparatus. 
It was probably thought at the time the high tariffs were 
arranged to ensure the largest possible dividend. A small 
reduction in the prices would not have been beneficial 
from the shareholders’ point of view, because all consumers 
who could afford to pay high prices were probably con- 
nected, and a small reduction would not have brought in 
enough extra consumers to pay for the reduction in the 
bills of those already connected. It required some courage 
to reduce the prices to less than one-third for large domestic 
users 
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Another undertaking from which the electricity supply 
undertakings in this country 
might learn a useful lesson, 
the paper states, is that of 
the Electricity Board for 
Northern Ireland, which has 
adopted the policy ofcharging 
uniform rates over the whole 
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FiG. 7—WIRING DIAGRAM OF LOCOMOTIVE 


liners ; the wheels are 3ft. 7in. diameter, with cast steel 
centres. A minimum curve of 300ft. radius is allowed for. 
The gear ratio is 9-3 to 1. Vacuum brakes operated by 
C B-Reavell motor-driven rotary exhauster are fitted 
as vacuum-fitted goods wagons are handled, and National 
friction draught gear is employed. To meet the dusty 
conditions of Indian railway yards, the Armstrong 
Whitworth design of filtered air ventilation is employed. 
Air is drawn through filters arranged above the generator 
and traction motor, and is then expelled into the engine 
portion of the body, a partition dividing this into two 
halves ; the engine air intake is actually from the generator 
compartment (and includes a further air filter), while the 
pressure of air in the engine compartment tends to keep 
out dust. In this case, the radiator air supply is kept 


separate, being drawn in at the sides of the engine casing 
and discharged frontally. 
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sary salaries. It may be that until that good time comes 
it will be necessary to fix the ratesomewhat higher than 6 per 
cent. 
rateable value is quite high enough for towns of fair size. 
In places where the cost of the distributing system has 
been unavoidably high, the percentage might be higher. 


good indication of his ability to pay a standing charge. 
A poor man may have a large rambling house in which 
he uses only a few lights during the evening, and an electric 
cooker. A wealthy man may have a little house extremely 
well lighted and may make big demands on the system at 
times of peak load. 


that it takes no account of the fact that the majority of 
the lights may be intended for occasional use only, in 
bedrooms, for instance. 


remote district. The con- 
sumers who live in the town 
pay a little more than they 
otherwise would do, so that 
those who live in the country 
can enjoy the really low prices 
that are offered to all. The 
average price per unitis 0- 75d. 
There are some small towns 
andsparsely inhabited regions 
in this country where prices 
are reasonably low. The 
Herne Bay undertaking is 
cited as one of those which 
ooint to good possibilities for 
the whole country. 

We may look forward, the 
author states, to the time 
when almost every house in 
the kingdom will be connected 
to the grid. Thetotal rateable 
value might be about £250 
million; 6 per cent. of this 
would yield a total standing 
charge of £15 million, which 
would be ample for a well- 
managed system free from 
watered capital and unneces- 


ae 


Battery 


Blower 
Motor 


| ompressor 
w Exhauster 
Motor 


Lighting Cireuit 





In the opinion of the author, 10 per cent. of the 


The amount of floor space in a man’s house is not a 


The objection to charging on the wattage installed is 


The author suggests that an effort should be made to 
supply the whole country at prices for domestic supply 
fixed at not more than 10 per cent. of the rateable value 
of the house, plus 0-5d. per unit in winter and 0-35d. per 
unit in summer. These figures would probably work out 
on the averag> just a little mure than those for Oxford. 

For shop hghting and the lighting of business premises 
that close early in the evening, the load factor is very 

or. Special prices would have to be arranged so as 
to be fair all round. Engineers will no doubt some day 
evolve some method of charging which will apportion to 
each consumer his proper share of the standing charges. 

A great deal more can be done than has been attempted 
up to the present in the way of improving the load factor 
of central stations. One of the biggest loads that could 
be used for equalising purposes is the power consumed by 
motor cars and omnibuses. Much has been said about the 
advantages of making petrol and oil from coal; but if 
the problem is to transfer the energy stored in coal to the 
axles of our motor cars it is very much more efficient to 
generate electrical energy by means of big turbo sets, 
store it in batteries, and employ it in electric motors, 
than it is to convert only a fraction of the coal into petrol 
and employ it in internal combustion engines. If the 
distribution of electricity were carried cut on a national 
scale, one of the things to be done would be to have some 
hundreds of battery stations dotted about the country at 
distances not greater than 10 miles apart. Electric cars 
could be built taking batteries of a standard size, and all 
that would be necessary for the owner of the car after 
driving for, say, 20 miles, would be to stop at a battery 
station, change his battery, and proceed. Batteries would 
be mounted and moved about in such a way that the pro- 
cess of changing would be as easy as filling up with petrol. 
If it were necessary to have a tax, it could be imposed 
upon the charged battery. The gain to the State would 
be the saving of the millions of pounds per annum paid 
to foreign countries for petrol. 

Another line to work on, the author goes on to 
explain, is the more common use of maximum demand 
indicators. Much could be done by educating the con- 
sumers to reduce their bills by keeping down their maxi- 
mum demands. It would in many cases be possible to 
make the switching arrangements such that pieces of 
apparatus which need not be used at the same time cannot 
be switched on together. For instance, when electric fires 
are installed for occasional use in the summer, they should 
be so connected that they cannot be switched on at the 
same time as the lights, except by the closing of a certain 
switch. When that switch is closed the meter might be 
made to read at a greater rate. The same scheme could 
be employed with a cooker and water heater. As a rule, 
these need not be in operation at the same time. The 
improvement of the load factor, especially if we wish to 
double our output without doubling the capacity of our 
central stations, is so important, that the greatest atten- 
tion should be giveri to it. 








SIXTY YEARS AGO. 





“THE most bewildering phenomenon that has recently 
been remarked in the world of physical science.’’ In these 
words, in our issue of April 7th 1876, we described Mr. 
(Sir) William Crookes’ radiometer and the latest observa- 
tions which he had made on it. The Crookes radiometer, 
as our readers are doubtlessly aware, consists of a small 
four-armed wheel pivoted within an exhausted glass globe 
each arm carrying at its end a pith disc one face of which is 
blackened and the other silvered. When the device -is 
exposed to light the wheel rotates, the blackened surfaces 
retreating from the light. By this device Crookes claimed 
to have demonstrated that light was capable of exerting 
mechanical action. He certainly gave the scientific world 
much food for discussion. For ourselves we said that we 
would not be rash enough to pretend to foretell the 





ultimate utility of the discovery but we were quite certain 
that it would carry the name of Crookes into centuries 
yet to come. Why did the radiometer revolve when it 
was subjected to radiant light ? No explanation, we said, 
had yet been advanced which would satisfy all the con- 
ditions. The crudest theory of all was the most complete 
although unfortunately it was based on a proposition 
long since proved to be unsound. The corpuscular theory 
of light had been sent to keep company with phlogiston 
and the four elements. Otherwise it would have pro- 
vided a complete explanation of the rotation of the radio- 
meter. Hang a board at the end of a string and throw a 
handful of shot at it to set it in motion. Substitute for 
the board one of the dises of the radiometer and for the 
shot, light corpuscles and there, so we said, we would have 
the explanation. We did not, be it noted, stop to explain 
this explanation as we clearly should have done because 
obviously it implies that while the retreating blackened 
surface was to be supposed to receive the corpuscular 
bombardment the advancing silvered surface was to be 
supposed to be shielded from it in some way or other. 
We passed on to consider the more up-to-date undu- 
latory theory of light and to demonstrate that on that 
theory the difficulties in the way of explaining the rotation 
of the radiometer were greatly intensified. Crookes’ 
latest observation, however, placed all earlier difficulsies 
far into the background. At the Royal Society’s Con- 
versazione a fortnight or so previously he had shown a 
radiometer fitted with magnets and floated in water in 
such a way that the vanes were held against rotation. It 
was found that when the device was exposed to light the 
vanes remained stationary but the glass envelope rotated ! 
This amazing spectacle seems to have given a shock to our 
sophisticated outlook on the physical world. We could 
find for the moment no rational basis for an explanation 
of it.... Possibly the clue to the correct explanation 
might have been found had we known one farther fact, 
namely that the direction of rotation of the vanes depends 
upon the degree of exhaustion of the glass envelope. The 
direction named above is that which occurs when the 
exhaustion is high. The rotation is produced by the con- 
vection currents induced in the residual gas by the radia- 
tion fallmg upon the device. These currents have an 
action on the vanes and an equal and opposite reaction on 
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the glass envelope. 
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Testing Machine for Cast Iron. 


In the December number of the Bulletin de la Société 
d’ Encouragement pour l Industrie Nationale a description 
was given of a machine invented by Monsieur Felix Eugéne 
for carrying out shear, bending, compression, and hardness 



































thus forms a reinforced concrete “wheel” 100ft. in 
diameter, sunk in the ground. A roof is provided over 
the track in order to facilitate laying test roads irrespective 
of weather conditions, and arrangements have been made 
for imitating rain by artificial water sprinklers. 

This machine was the main object of our visit to the 
Laboratories, but it was obvious during our inspection 
of the other equipment used for the various preliminary 
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TESTING MACHINE FOR SMALL CAST IRON SPECIMENS 


tests on small cast iron specimens. We reproduce a 
drawing of this machine. 

The load is applied by the screwed spindle A, which is 
rotated by the worm and wheel B either by hand or, 
alternatively, by an electric motor. The load upon the 
specimen in shear and bending tests is transmitted to the 
table D, guided by two ball rings, and provided at E with a 
knife-edge pressing on a spring bar F. A contact piece on 
the lever G bears against the lower side of F. A mirror H 
carried on a vertical axis is rotated by a pulley and a cord 
attached to the long end of the lever G. The tension in 
the cord and consequently the orientation of the mirror 
is adjusted by the nut K. A beam of light from the lamp S 
is thrown upon the fixed mirrors h,, h,, and h; and thence 
on to H, whence it is reflected by the fixed mirror h, on 
to the screen R. 

There are, it will be observed, three spring bars F, 
F,, F,, either of which can be brought into position by the 
mechanism shown in the drawing. Suitable scales are 
200 kilos., 1200 kilos., and 3000 kilos. 

To retain the spot of light on the screen at the maximum 
position attained a brake N is applied to the sector M. 
This brake acts only in one direction and is released by 
the lever P. 

To secure stress-strain curves in the bending test the 
mirror h, is displaced by the screw T so that the spot of 
light may fall directly on the mirror U, which is deflected 
by the bending of the specimen, whence it falls upon H, 
which is rotated by the load. The axes of the two mirrors 
U and H being at right angles, the spot of light describes 
the stress-strain curve. The method of using the machine 
for tensile and hardness tests is not described in the article, 
but is mentioned. 








A ROAD TESTING MACHINE. 





EXTENSIVE researches on road-making materials are 
in progress at the Department of Scientific and Industrial 
Research laboratories at Harmondsworth, and on April 
7th we inspected a machine which has been constructed 
for the final testing under severe conditions of materials 
which have passed various preliminary tests. The material 
to be tested is laid under normal conditions on a 10ft. 
wide track 110ft. in diameter. On this track runs a lorry 
chassis capable of carrying loads up to 12 tons and running 
at a speed of 40 miles an hour. The lorry, which is driven 
by a 180 h.p. electric motor, is connected by a built-up 
steel girder to a pivot in the centre of the track circle. 
At the maximum load and speed there is a pull of 25 tons 
on the central post due to centrifugal force. The struc- 
tural steel connecting arm weighs 5 tons, and was designed 
not only to carry this force and its own weight, but 
also so that no vibration could arise which would syn- 
chronise with the various natural periods of the lorry on 
the road. The arm is carried on the lorry by a ball joint 
supplied with pressure lubrication, and the centre of 
this ball joint coincides with the centre of mass of the 
lorry. To prevent rutting of the track by the lorry wheels 
always running in the same path traversing gear is 
provided. This gear moves the connecting arm slowly 
backwards and forwards over the central post. Thus 
the radius of the lorry track is alternately reduced and 
increased so as to move the lorry across the track. The 
lorry wears two tracks on the test road each approxi- 
mately 2ft. 6in. wide, and the amount of traverse has been 
arranged to give uniform wear over each of these tracks. 
To resist the large sideway forces the centre post is bedded 
in a heavy reinforced concrete pier, 6ft. deep and 8ft. in 
diameter, which is tied to the outer track by eight radial 
arms of heavily reinforced concrete. The foundation 





tests that the Department is sparing no effort in its 
endeavour to introduce improved road surface conditions. 








The Hardinge Constant Weight 
Feeder. 


A NEw device for delivering solid materials at a constant 
rate of feed as regards weight, which is now being manu- 
factured in this country by International Combustion, 
Ltd., of Aldwych House, Aldwych, London, W.C.2, is 
illustrated by the accompanying diagrams. It is intended 
for supplying materials to grinding mills, kilns, and so 
forth, and, used in pairs or other multiples, will properly 
proportion the ingredients of charges according to weight 

















“The Engineer” FIG. 3 Swain Se. 
CONSTANT WEIGHT FEEDER 


regardless of the immediate bulkiness of the materials— 
that is to say, voids will not affect its operation in deliver- 
ing the desired amounts. 

The effect is produced in a very simple manner. Under- 
neath a hopper containing the material there is arranged 
a short belt conveyor, which is fed through a sliding gate. 
The conveyor frame is mounted on horizontal trunnions 
and is connected with the gate by linkage, so that if the 
conveyor swings on those trunnions, rising or falling, the 
feed gate will be opened or closed. The weight of the 
conveyor and its load is appropriately counterbalanced, 
and it is driven at a constant speed by a small electric 
motor. 





The result is that should the weight on the conveyor 
belt increase, through, for instance, an increase in the 
density of the material, the conveyor will tilt downward 
on its trunnions, as shown in the second diagram, the 
feed gate will be partially closed and a balance will be 
resumed. The reverse place, of course, if the 
density decreases. The counterweight is adjustable—see 
Fig. 3—so that the rate of delivery can be set to any 
desired amount. It is claimed that tramp iron or extra 
coarse lumps will not jam the feeder and that it requires 
less than } h.p. to feed at the rate of 100 tons an hour. 








Electric Furnaces. 


AT an informal meeting of the Institution of Electrical 
Engineers, held on Monday, March 9th, with Mr. J. F. 
Shipley in the chair, Mr. W. 8S. Gifford opened a 
discussion on ‘Electric Furnaces.” The total con- 
nected load of all types of furnaces in the United 
Kingdom, he explained, was at least 150,000 kW. When 
times were good most furnaces worked continuously 
for 5$ days per week, and the total annual consumption 
was not less than 450,000,000 kWh. With power at 
0-5d. per unit, that represented an annual power bill of 
about £1,000,000. The total plant ordered last year repre- 
sented at least 30,000 kW, which was equivalent to over 
75,000,000 kWh per annum, or an additional power bill 
of over £150,000. In some instances special terms were 
given to electric furnace users, but the practice was by 
no means general. The value of the load should be © 
recognised and encouraged by offers of reasonable power 
contracts. ' 

The main types of electric furnaces were the arc, the 
induction (working at normal and high frequencies), 
and the resistance furnace. Arc furnaces, which were 
principally used for steel making and the production of 
ferro-alloys and carbide, had been commercially developed 
for about twenty-six years. The broad outlines were 
much the same as those of the original furnaces designed 
by Heroult, the principal modifications in modern furnaces 
being an increase of transformer rating with a correspond- 
ing increase of voltage and the provision in some cases of 
removable roofs to facilitate rapid charging. 

The high-frequency or coreless induction furnace was 
now being widely used for the manufacture of high- 
grade steel. Frequencies varying from 500 to 2200 were 
used. The capacity ranged from 100 lb. to 5 tons, and 
the power from 30 to 1250 kW. The Ajax-Wyatt normal 
frequency induction furnace was widely used for the 
production of brass. About 1000 furnaces of that kind 
were in operation in various countries, including about 
ninety in England. While the furnace was extremely 
efficient and easy and cheap to operate, it was unsuitable 
for melting high-temperature material, such as steel, or 
for making a wide range of different products. The 
furnaces were usually of 6001lb., 1200]lb., or 2400 lb. 
capacity, with transformers, of 75, 150, or 300 kVA. 

Other types of furnaces which were of interest for melting 
bronze and cast iron in relatively small quantities were the 
rocking resistor and rocking arc furnaces. In the former 
heat was supplied by a graphite resistor rod, and in the 
latter by a horizontal arc. In‘both cases the furnace was 
rocked to ensure thorough mixing and to increase the life 
of the refractories. As they were only suitable for single- 
phase current, the furnaces were limited in size. 

Resistance furnaces were principally used for the 
heat treatment of ferrous and non-ferrous metals, for 
melting at low temperatures of such metals as aluminium 
and lead, and for pottery manufacture. An important 
advance had recently been made in high-frequency 
induction heating. Crankshafts and similar articles were 
heated by current at about 2000 cycles per second carried 
by hollow inductor coils, and rapidly quenched by water 
squirted through holes in the coils. In that way very 
efficient surface hardening was obtained with great 
rapidity. The actual heating period was only seven 
seconds, and the complete cycle, including quenching 
and setting up the coil, only occupied forty-five seconds. 
Compared with over forty hours required by the nitriding 
process, the method offered great advantage. High- 
frequency current was also being used to graphitise 
carbon electrodes, a process which also had great advantage 
over the ordinary method, in which the amorphous 
electrodes were graphitised by passing a very heavy 
current through the furnace. The main advantages 
which electric fyrnaces had established over all other types 
were cleanliness and accuracy. 








Tue Bristot AEROPLANE Company, Lrp.—lIn connection 
with the Bristol ‘‘ Pegasus XC ”’ engine, which has been adopted 
for the Empire flying boats now under construction for Imperial 
Airways, as described in last week’s issue, a visit was made on 
Friday last, April 3rd, to the Bristol Aeroplane Company’s 
factory. The design of the —_ es is based on results obtained 
from a single cylinder, on which tests aggregating over 1000 
hours, running at maximum load, have been carried out. In 
addition, 3000 hours’ normal develop tr ing and 1000 
hours’ overload running have been carried out on complete 
engines. The maximum output reached by the engines is 
900 b.h.p. to the air-screw plus 70 b.h.p. for the supercharger, 
magnetos, generator, fuel and oil pumps, and other auxiliaries. 
The engine has a power-weight ratio of 1-08 lb. per b.h.p. It 
is interesting to compare these figures with the figures of the 
Bristol engine of 1920, which had a power-weight ratio of 
1-7 lb. per b.h.p. The output per litre of cylinder capacity has 
increased 130 per cent., the specific weight, in spite of the addi- 
tion of gearing and supercharger, has been reduced 40 per cent., 
the b.m.e.p. ae increased from 112 lb. to 1851b. per square 
inch, the fuel consumption has been reduced 25 per cent., and 
the maximum crankshaft speed has increased from 1625 to 
2925 r.p.m. The testing of materials and of components before 
their use on the engines was demonstrated during the visit. 
All material delivered is tested before use, in spite of manu- 
facturers’ test results, a Brinell testing machine, a tensile 
tester, two patterns of fatigue testing machine, and an impact 
testing paul 5 being in continuous use. After machining all 
parts are inspected with great care, one method riage being 
the now familiar electro-magnetic system, under which iron 
filings are used to outline any small crack or tool mark in an 
unmistakable manner. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The South African Markets. 


In view of the interest which has been aroused 
by the agreement between the South African iron and 
steel industry and the British and Continental steel 
makers with regard to exports to that market, it is dis- 
appointing to find that little space has been given to the 
steel import trade in the report issued by the Department 
of Overseas Trade on ‘ The Economic Conditions in the 
Union of South Africa.” For a long time South Africa 
has been regarded by both the British and Continental 
steel makers as one of the most valuable export markets. 
It is pointed out that as a supplier of Government stores, 
Great Britain takes first place, with Germany second, 
and that railway rolling stock, sleepers, and locomotives 
account for nearly two-thirds of the supplies from the 
latter country. In general import trade the British share 
has steadily increased during the past four years, and the 
greatest improvement has been in the machinery group, 
the percentage supplied by British makers having increased 
from 46-21 in 1929 to 58-92 in 1934. This included an 
increase in electrical machinery from 67-87 to 75-31 per 
cent.; in industrial machinery from 69-91 to 75-21 per 
cent.; and in mining machinery from 54-64 to 69-07 per 
cent. During the last few years the Belgian steel makers 
have held an important position in certain sections of the 
market for iron and steel. The imports of Belgian fencing 
standards amounted to 99-2 per cent. of the total, whilst 
the value of the Belgian steel plates and galvanised sheets 
in 1934 amounted to £36,842 and £24,819 respectively. 
Until 1934 Belgium was the largest supplier of wire 
nails, but in that year she was superseded by Sweden. 
The report on Northern and Southern Rhodesia and 
Nyasaland indicates a satisfactory state of affairs so far 
as the British steel import trade is concerned. These 
markets have a tendency to expand. In the case of 
Southern Rhodesia the imports of mining machinery con- 
siderably increased, the value being £145,654 in 1934 
compared with £96,957 in 1933. Great Britain increased 
her share from £57,409 to £77,177, although the value of 
the imports from the United States rose from £18,205 to 
£36,912. The demand for pipes and piping increased from 
£37,601 to £54,500, and the British share of this rose from 
£28,987 to £41,524. The only competition experienced by 
the United Kingdom in structural steelwork was from the 
Union of South Africa, but this is expected to become 
stronger. Great Britain also maintained her position with 
regard to imports of railway material, other than light 
rails, her share being 50,000 tons out of a total of 55,000 
tons. The exports of British galvanised sheets to Northern 
Rhodesia were trebled in 1934, compared with the previous 
year, but a small contribution was supplied by the Union 
of South Africa, and it is a matter for speculation whether 
competition from this source is likely to grow. 


The Pig Iron Market. 


Anticipations that the advance in the price of 
Scottish foundry by 5s. would be followed by a general 
upward movement in other districts have not been realised, 
and the permission for the basic steel makers to increase 
their quotations also has not been forthcoming. According 
to reports, the Scottish makers decided to increase their 
rates without first obtaining the approval of the British 
[ron and Steel Federation, and in this they followed the 
example of the hematite makers, who had raised their 
prices to the extent of 4s. to 5s. a few weeks previously. 
If the law of supply and demand is recognised in these 
days, the Scottish producers were certainly justified in 
their action, since owing to the scarcity of Cleveland 
foundry larger quantities of Scottish iron are being used 
by the light castings makers, whilst at the same time the 
higher cost of coal, coke, and ore has operated to the dis- 
advantage of the pig iron makers. The attitude :of the 
Scottish makers apparently is that, control or no control, 
the producers are entitled to some benefit from the 
vigorous demand for pig iron while it continues. In the 
case of the basic iron makers, it was thought that last week 
a price advance would have been announced, but it is 
understood that the Federation required certain statistical 
information before giving its permission. In the mean- 
time, it is said that small parcels of basic iron have been 
sold in Scotland at prices considerably in excess of the 
current official quotations. There are indications, in one 
or two other districts, however, that the production of 
basic, plus the heavy importations of scrap have eased the 
position at the steel works, and if this is so, an increase 
in the production of foundry iron may be looked for. On 
the North-East Coast, there is only one furnace producing 
foundry, and it is practically impossible to place fresh 
business. It is reported that many consumers have 
offered premiums upon the present price in order to get 
parcels for near delivery. In the Midland district it is 
difficult to place orders for delivery over the next month 
or two, and for dates beyond June 30th a premium of 4s. 
is charged. Both producers and consumers, however, feel 
that the situation is far from satisfactory, and would 
welcome an announcement which would clear up the price 
position. The demand for hematite is not so strong as 
it was earlier in the year, and supplies are easier than in 
other descriptions. The advance of 3s. 6d. in the price 
of Scottish hematite announced last week was later with- 
drawn following a meeting of the makers, which merely 
confirmed the price increases made a few weeks ago. 


Scotland and the North. 


The prospects of a successful year’s working for 
the Scottish industry were never brighter than to-day. 
With orders in hand sufficient to them busy for 


months and with the certainty that a considerable volume 
of fresh work will reach them as a result of the rearmament 
plans, the steel makers have no reason to worry on the 
score of production. The problem of prices, however, is 
causing some concern, as the cost of a number of raw 





materials is rising on the one hand, and on the other the 
authorities are not favourably di towards advances. 
Within the next week or two it is understood the ques- 
tion of a national advance will be considered, but in Scot- 
land it is felt that it is not at all certain that an adequate 
increase will be permitted. The steel makers, however, 
are less keen on taking new business whilst there is a 
possibility that more remunerative prices will be obtain- 
able within the next few weeks. The greater part of the 
production of the heavy steel works is being used in ship- 
building and new business from that industry has not been 
coming to hand in any great volume of late; but that is 
not a matter of concern, as heavy deliveries of ship-plates 
and sections have been arranged for many weeks ahead. 
The constructional engineering establishments are some- 
what irregularly employed, as one or two important jobs 
have been completed ; but fresh contracts are likely to 
be placed shortly, and the industry as a whole is absorbing 
a heavy tonnage of structural steel. The marine engineers 
and the general engineering establishments have a large 
amount of work in hand and are drawing a heavy tonnage 
of steel supplies from the works. The producers of billets 
are still in arrears with deliveries and the re-rollers are 
watching the position with some anxiety. They do not 
like using Continental billets at the same prices as British 
material, but under the Federation arrangements they 
have to do so or go without. Even so, their supplies are 
by no means regular, and, in fact, this is their main 
difficulty, since most of them are working at capacity. 
In the Lancashire market the feature has been the steady 
expansion of business during the past month. The steel 
works are experiencing considerable pressure from con- 
sumers who are taking up big quantities of various descrip- 
tions of steel and their delivery periods are being, gradually 
extended, six and even eight weeks being frequently 
required. The lighter branches of the industry are busily 
employed and an active business has passed in colliery 
materials. 


The North-East Coast and Yorkshire. 


The situation in the steel industry on the North- 
East Coast has shown little change for several weeks. 
The works are as busy as they can be, and the outlook for 
the industry was never more promising. It is said that the 
orders in hand are sufficient to maintain the present rate 
of employment until the end of the half year at least and 
probably beyond. Recently there has been a decline in 
the volume of new business, which has come as a relief to 
most departments, and is attributed in some measure to 
the knowledge that prices are to be reviewed during 
April. With the prospect of a higher range of values 
coming into operation, the steel makers not unnaturally 
are inclined to stave off all excepting urgent business. The 
demand for semis has shown no signs of relaxing, and the 
producers are behind with their deliveries. Larger quan- 
tities of Continental semis, it is understood, will shortly 
be available for consumers, but at advanced prices. 
Good deliveries of shipbuilding steel are being made to 
the yards on the North-East Coast, and hopes are 
entertained of increased activity in this industry. The 
constructional engineers are as busy as they were in the 
early part of the year, and there seems no likelihood of 
any slackening for some time in their requirements of 
joists and sections. The rail mills are well employed on 
home and export orders, and there is a prospect of fresh 
business being placed in this department in the near future. 
The sheet trade has made less progress than most depart- 
ments, and although there is a good tonnage of black and 
galvanised sheots going into home consumption, export 
business fails to show any decided improvement. This is 
particularly the case with regard to galvanised sheets, 
and some concern is expressed at the nature of the com- 
petition which is being experienced in overseas markets 
from Belgian makers. The Yorkshire steel industry is 
fully employed and at Sheftield almost record conditions 
prevail. There is a very heavy output of basic billets, but 
the market’s requirements seem insatiable. The demand 
for acid carbon billets has also improved, and the prices 
of the lower carbon grades have been advanced. By far 
the greater proportion of the business transacted, however, 
is in untested basic billets. All the departments of the 
finished materials market are active and a heavy tonnage 
of stainless steel is being produced by the Sheffield works. 


Current Business. 


The announcement is made by the English Steel 
Corporation, Ltd., that the Darlington Forge has started 
production following the modernisation of the works. 
The first cast of steel has been tapped in the melting 
department, which will at once go into full production. 
It has been decided for the time being not to re-open the 
light foundry or to manufacture phosphor and manganese 
bronze castings, and to confine the foundry work to steel 
castings of from 15 cwt. to 100 tons in weight. A new heat 
treatment plant is being erected to enable all important 
processes of heat treatment t6 be carried out efficiently. 
W. A. Parker and Co., of Workington, wrought iron 
fencing manufacturers, have secured an order from the 
War Office for 100,000 short wire entanglement pickets. 
United Steel Companies, Ltd., will make the billets for the 
manufacture of the pickets at their Workington plant. 
The South Durham Steel and Iron Company, Ltd., con- 
template re-starting their Seaton Carew blast-furnaces, 
which have heen out of commission for ten years. It is 
announced that a group has acquired the entire assets 
of Court Works, Ltd., malleable and grey ironfounders, of 
Madeley, Shropshire. An order for a tug has been placed 
with the Grangemouth Dockyard Company, Ltd., by the 
Grangemouth and Forth Towage Company, Ltd. United 
Steel Companies, Ltd., are to put into operation at Work- 
ington a blast-furnace capable of producing 3000 tons 
weekly. It is claimed that this is the largest production 
by any single furnace in England. The Department of 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Overseas Trade announces that the followmg contracts 
are open for tender :—Egypt : Ministry of Public Works, 
Mechanical and Electrical ment: one marine 
internal combustion unit complete with reversing gear, 
stern tube, thrust block, stern shaft, and propeller for 
the propulsion of a motor launch (Cairo, May 16th) ; 
Ministry of Finance: new or second-hand rails and angle 
irons (Giza, May 16th); Johannesburg City Council : 
160 water meters, from lin. to 3in., for use on pressures 
up to 300 Ib. per square inch (Johannesburg, April 25th) : 
New Zealand Government Public Works: one 2-ton 
capacity hand-operated jib crane (Wellington, May 5th) : 
India Stores Department: 3000 screw couplings (Simla, 
April 28th); Stores Controller, Eastern Bengal Railway : 
locomotive boilers, cylinders, and motion sets (Caleutta 
May 15th); Argentine, State Oilfields Directorate: 
copper and steel joints or gaskets (Buenos Aires, May 4th). 


Copper and Tin. 


Business in electrolytic copper has been steady, 
but without any particular feature. The demand has 
been fairly general from most of the consuming countries, 
but the most active buyers have been Austria, Poland, 
and Czechoslovakia. A fair proportion of recent buying 
has been for far forward delivery, and although on 
some of the heavier tonnages prices were shaded some- 
what, this movement indicates that consumers are becom- 
ing apprehensive of an increase in prices. With one or 
two exceptions the future requirements of consumers in 
Europe are not well covered, and the steadiness of the 
demand for the past month or two, which has led to a 
gradual stiffening in the attitude of producers, is no doubt 
beginning to influence buyers. The American market 
has become more active after a period of lethargic trading, 
but the producers are showing no great anxiety to sell 
at the current domestic quotation of 9}c. Rumours that 
a recent meeting of the European and American producers 
in New York was concerned with the further curtailment 
of production were without foundation. The meeting was 
ealled under the provisions of the existing agreement 
and merely confirmed that arrangement until April, 1938. 
In the standard market the stocks have been further 
depleted by fresh shipments of rough copper to the Con- 
tinent. This and strong buying by French interests as a 
hedge against currency depreciation have had the effect 
of sharply reducing the contango rate. More resistance 
might have been offered to this movement had there been 
a heavier speculative account ; but for the past week or 
two speculators have shown little interest in copper. . . . 
The tin market fails to develop any important feature 
and prices have moved within a narrow margin. American 
buyers have shown more interest in the metal, but their 
purchases have been on a limited scale. The buying from 
the Continent also has been spasmodic and confined for 
the most part to small parcels. The statistics published 
at the end of March showed a visible supply of 14,747 tons 
and a carry-over in the Straits of 1509 tons and at the 
Arnhem smelter of 1080 tons. When compared with the 
statistical position at the end of February these figures 
represent an increase in the world’s visible supply of 
nearly 900 tons. It was anticipated that the carry-over 
in the Straits would have been heavier, but apparently 
smelting operations were suspended for a time during 
March in order to carry out stocktaking operations. 


Lead and Spelter. 


The chief feature of the lead market has been the 
maintenance of the steady conditions which have been 
noticeable for the past few weeks. The demand has been 
good and considerable quantities of the metal are passing 
into consumption ; but the freedom with which the pro- 
ducers meet the requirements of the market promotes a 
healthy tone. The Empire producers are apparently 
satisfied with the current quotations, which remain at just 
over £16. It is understood that the Australian production 
will be increased this year, but the market seems to have 
no doubt that the additional tonnage will be easily 
absorbed. Lately buyers have shown a tendency to mark 
time, but this is probably because it is obvious that there 
is not likely to be any scarcity of lead and the anxiety on 
this score which was noticeable a month or two ago has 
disap Continental consumers are taking moderate 

uantities, but the volume of business in Central Europe 

loes not compare favourably with the demand of a few 
months ago. British consumers, however, continue to use 
a large tonnage of lead and the quantities passing into 
consumption by way of the lead pipe and sheet makers is 
maintained at a high rate. The cable makers also are well 
employed and their needs seem to be expanding, whilst, 
as is usual at this time of the year, the battery makers are 
providing a- good outlet for the metal. Preliminary 
American figures give the output of refined lead in Feb- 
ruary as 131,968 tons, compared with 139,393 tons in 
January. The stocks of lead in the London Metal Exchange 
warehouses at the end of March amounted to 6321 tons. 

.. A weaker tone has developed in the spelter market 
as a result of the lack of interest shown by consumers 
and to speculators clearing out their holdings. There is 
no doubt that the price advance was the result of the 
excessive optimism felt with regard to the chances of the 
re-establishment of the International Zinc Cartel, and a 
reaction was to be expected. It appears that for the time 
being negotiations have been suspended, but it is reported 
that they are likely to be resumed in about two months, 
when definite plans will be discussed, and it is hoped that 
the international situation will be more favourable to the 
setting up of such an organisation. The demand from 
users in this country has been rather quiet and the 
galvanisers in particular have shown little mterest in the 
market. On the other hand, the brass manufacturers, 
who are chiefly interested in high-grade spelter, have 
taken fair quantities. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : joists, 22s. 6d. ; 


PIG IRON. 

Home. 
(D/d Teesside Area) 

N.E. Coast £ -s..¢4 
Hematite Mixed Nos. .. 316 6.. 
No. 1 wea Stitt RP oh. 
Cleveland— (Did Teesside Area) 
No. 1 Sos Lame mama’ a ee Gs 
We. Rsk in ra pe Be eas 
No. 4 Forge . eS 
Basie (Less 5/— rebate)... 310 0.. 


MipLanDs— 

Staffs— (Delivered to Black Country Station) 

North Staffs. Foundry 3:6. @. 
~ eee .. 2 Oe5 

Basic (Less 5/— rebate) . 2 2S~)@ <. 

Northampton— 
Foundry No.3 .. .. 312 6 
Marge ea fe Seek. ne Segoe 

Derbyshire— 
No.3 Poundry ....-. 315 9.. 
EE ee eee Oe ee 


ScoTLanp— 


Hematite, f.o.t:furmaces 317 0... 
No. 1 Foundry, ditto . = 6 .. 
No. 3 Foundry, ditto 2 a 


Basic, d/d (Less 5/- rebate) 310 0.. 


Export 
£s. d. 
3.2.0 
3 3 6 
3 4 0 
co. 
3.0 6 


N.W. Coast— 3.17 0Od/d Glasgow 
Hematite Mixed Nos. .. 14 2 6 ,, Sheffield 
4 8 6 ,, Birmingham 


MANUFACTURED IRON. 


Home. 
Lancs.— Ss *S'<: 
Lag MOK... out oh Oe. ek 
Best Bars PE Oe fk ae 
S. Yorxs.— 
Goown Gets...) k= 3488 B98 :. 
Best Bars SEES Oy SE SR Mas: 
MIDLANDS— 
Crown Bars- .. peta, Mi,s 
Marked Bars (Staffs. ) .. 12.20. 0 
No. 3 quality. . 810 0 
Neva, o eee ie? BH @ nO wx 
ScoTLanD— 
eee ee ae ee 
Gh dciniecs OE KR, eps, Soe 
N.E. Coast— 
Common Bars 10 2 6 
Best Bars a8 ww 2 ee. 
Double Best Bars Legh wh 


LONDON AND THE SoutH— Home. 


Za. .4; 

Angles 8 10 0 
Tees... 910 0. 
Joists S38: 

Channels. . 815 0 
Rounds, 3in. and up 910 0. 
Si under 3in. Se a 
Flats, 5in. and under 9...2. 46. 
Plates, in. (basis) ie 
» fin. .. 7 oy. 

» fin. .. 910 0 

in. .. 915 0 

io ie..i.¢ 910 0 

Norrs-East Coast— eS. 
Angles es 6. 
Tees.. a 3s 
Joists Bib: :®. 5. 
Channels. . i 812 6. 
Rounds, 3in. and up G2 7 56: 
Pe under 3in. cP 16 § 
Plates, jin. .. 8 15 _ 0. 
s fein. .. a a oe 
8% din. .. 2. &8.. 
os fsin. .. 910 0. 
lin. . O25 Os 
Boiler Plates, ji. a oe BA 


MipLanps, AND LEEDS AND DistRIcT-— 


gn @: 

Mable OE Bek). Een ate: 
Tees... So 7?) oi. 
Joists Sis.:e . 
Channels. me > Te Ie 
Rounds, Sin. and up Ru > 
” under 3in. eo. 17 R;. 
Flats, 5in.and under .. 9 1 0. 
Plates, jin. (basis) S37. S... 
oe. se e278. 

oo fin. .. > 7.6... 
fin. .. 912 6. 

*» tin. . 96560. 
Boiler Plates, jin. oS. 8. 


Export. 


Sa. 
9 5 


9 12 


d. 
0 
6 


0 
0 


Export. 


£ s. 
*7 10 
*8 10 
*7 10 
*7 15 
*8 10 


coseoe cos eoso so & 


Socoscoeo Coes oo & 


eoocoooocso Paocooocoo & 





STEEL (continued). 


Home. Export. 

GLaseow aNpD District-— £ s. d. £0. d. 
CeG iit eile, ioe. Pe *7 10 0 
Tees. . : OF Bt 8 10 0 
Joists 815 0. *7 10 O 
Channels. . 812 6. *7 15 0 
Rounds, 3in. and up . ives *8 10 0 
* under 3in. FE Sl 710 0 
Flats, 5in. and under 0 32.02. 817 6 
Plates, jin.(basis) .. 815 0. 715 0 
fein... To" 2. 8 0 0 

= enter Aa 8 5 0 

”» Se aes | ae 810 0 
hin. nee ee - 9 § 0 9 0 O 

Boiler B08 6k aes (DB BeBe ws 

SoutH Wates AREA £s.d . ee 
Angles ..7 3 *7 10 O 
Tees. . 9 7 6 *8 10 O 
Joists 815 0 *7 10 O 
Channels... 812 6 *7 16 0 
Rounds, 3in. and up 2.78 *8 10 0 
*” under 3in. 9 1 0 710 0 
Flats, 5in. and under 0 F's 817 6 
Plates, jin. (basis) .. 817 @.. .. 7.33..@ 
a BAR 66. ris 1 ok: Ba 2~ 8 0 0 

* eis vitae. 6390 1 aes Las 8 6 0 
Mae, 2 OD OYE Bee, 8 10 0 

ar. eS! See aa 9 0 0 
TRELAND— BELFAST. Rest oF IRELAND. 
ie € £ s. d. 

pe ee ee ee fe. Se ee 815 0 
ee rep Se FE 915 0 
Joists o< re a oe. ee aS > £.— 
Channels.. .. . ee we ee 9 0 0 
Rounds, 3in.andup .. 912 6. 915 O 
= under 3in. a, ie i ee 9 4 6 
Plates, jin.(basis) .. 9 0 0.. .. 9 2 6 
Hee ee oe ee Ts 
Sees ONE osc OE Gee ae 912 6 
COs 57d > kc! Ant ts xs 917 6 

TS eee ee ee IR 915 0 

OTHER STEEL MATERIALS. 

Home. Export 

Sheets. £ 2.4. £ os. d. 
es SO Saas ONS. cs OE ek ive 9 0 0 
14-G. to 20-G., d/d ea: ey Nees 910 O 
21-G. to 24-G., d/d ree 915 0 
25-G. to 27-G., d/d BS. Sa Boousi a 10 7 6 


The above home trade prices are for 4-ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24 


Home. £: {8 
4-ton lotsandup.. .. 13 10 0 
2-ton to 4-ton lots «« 43°47 -6 
Under 2 tons oo ve ERIS 


Export : £12 15s. Od., c.i.f. India. 
+ £11 15s. Od., f.0.b. other markets. 
Scandinavia : £10 10s. 0d. to £10 15s. Od. f.o.b. 


” 


Tin-plates. 
20 by 14 basis, f.o.b. Bristo] Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 10s. Od. to £5 15s. Od. 


Billets. = 46,.¢. 


Basic (0-33% to 0-41% C.) SEE: Me 
Medium (0-42% to 0:60%C.).. 7 10 0 
» Hard (0-61% to 0-85% C.) 8 0 0 
» (086% to 0-99%C.) .. 810 0 
» (1% C. and up) Be) DOE SS 
Soft (up to 0-25%C.), 500tonsandup 5 17 6 
Rails, Heavy, 500-ton lots, f.o.t. . 810 0 
‘ai Light, f.o.t .. 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £2115 0 7/- 
* *” 6 p.c. to 8 p.c. oe MBE! Onc 7/- 
8p.c.tol0Op.c. .. £21 0 0 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £33 10 0 11/- 
” 9 » 1p.c. carbon £36 5 0 11/- 
” ” » 0-50p.c.carbon £37 5 0 12/-- 
», carbon-free 94d. per Ib. 
Metallic Checasinm, 2/5 per |b. 


Ferro Manganese Qoxee); 76 p.c. £11 5 Ohome 
Silicon, 45 p.c. to 50 p.c. £12 15 O scale 5/— p.u. 


” 


*” | VODs. £17 17 6 scale 6/— p.u. 
» Vanadium 12/8 per Ib. 
Molybdenum 4/6 per Ib. 
Titanium (carbon ices). 9d. per Ib. 


£200 to £205 
5/6 to 5/9 per Ib. 


N ickel (per ton) 
Cobalt a 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets: other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, 


CopPER— 
Cash .. 


Three months .. 


April 8th. 


£36 13 9to £36 16 3 
£37 0 Oto £37 2 6 


Electrolytic £41 0 Oto £41 5 0 
Best Selected Ingots, d/d Bir- 

mingham J £41 5 0 
Sheets, Hot Rolled ri, Tier oe £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 104d. 104d. 

A Brazed (basis) .. .. 103d. 103d. 

Brass-—— 


Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 


Home. Export. 


Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 119d. 
TIN 
Cash .. . £211 0 Oto £211 5 0 


Three months .. 


. £203 15 Oto £204 0 0 
£15 18 9to £16 3 9 


Leap: 
SPELTER : = “ £15 3 9to £15 8 9 
Aluminium Ingots (British) bie 7 £100 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—- Navigation Unsereened 14/— to 14/6 
17/- to 17/6 


Hamilton Ell 
Splints 


AYRSHIRE 


19/6 to 20/- 


(f.0.b. Ports}—Steam Fe sa San ie Amare 15/- 


FiresHIRE— 


(f.o.b. Methil or Burntisland)«- 


Prime Steam .. 


Unscreened Navigation 


LoTHIANS—— 


(f.0.b. Leith}—Hartley Prime .. .. .. 14/— to 14/: 
Secondary Steam .. ee cb 


14/9 
13/— to 13/6 


~ 


13/— to 13/6 


ENGLAND. 


YORKSHIRE, MANCHESTER— 


B.S.Y. Hard Steams 


Furnace Coke 


19/6 to 23/— 
14/6 to 20/- 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 


15/— to 15/6 


sp.” OBO ..- 42 14/— to 14/6 
» Best Small .. 11/6 
Unscreened 13/6 to 15 
DurHAM 
Best Gas. . 4 14/8 
Foundry Coke 20/— to 23/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29 
South Yorkshire Best .. . 23/— to 25 
South Yorkshire Seconds 20/—to 21 
Rough Slacks 11/— to 12 
Nutty Slacks 10/- to 1) 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large... .. .. .- «=. 19/6 
Best Seconds abt - «+ 1O/- to 10/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 


Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 


+» 13/6 to 14/6 
-- 12/6 to 13/- 
24/- to 25/- 
28/— to 47/6 


Furnace Coke 24/— to 25/- 
Patent Fuel 21/-— 
SwansEs— 
Anthracite Coals : 

Best Large .. . , 36/- to 40, 
Machine-made Cobbles. 41/— to 48/6 
Nuts 40/— to 48/6 
Beans 25/- to 35/- 
Peas eee 19/— to 23/- 
Rubbly Culm 11/6 to 12/- 


Steam Coals : 
Large Ordinary 


Inland consumption ; 


18/-- to 20/6 


FUEL OIL. 


contracts in bulk. 


Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-956 wisest SE cae 34d. 


Diesel Oil 


Per Gallon. 


4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Imports of Ships. 


A DECREE has been published suppressing the 
free importation of ships and boats of more than 100 tons 
and less than five years old, and henceforth permits will 
have to be obtained for the introduction into this country 
of seagoing and river and canal craft above the stated 
minimum tonnage, which eovers a category of steel barges 
imported from Holland and Belgium. Such licences may 
be granted by the Government after consultation with the 
Minister for Foreign Affairs and the Minister of the 
Merchant Marine. It is affirmed that the obligation to 
obtain permits does not mean their assimilation to the 
system of import quotas. The idea is to include shipping 
purchased abroad in categories of goods that may be made 
use of in negotiating reciprocal trading agreements with 
other countries. The value of this new element of exchange 
may be gathered from figures of imports of ships and small 
craft from the following countries during the five years 
from 1930 to 1934 inclusive :—Great Britain, 214,589,000f.; 
Germany, 295,100,000f.; Belgium, 23,394,000f.; Holland, 
66,634,000f.; and Denmark, 41,160,000f. This control 
over the imports of ships will enable the Government to 
restrict them, if desired, in the interest of shipbuilders, 
who complain of the loss to them of a considerable tonnage 


through owners buying ships abroad because they cost | 


much less than when built in French yards. 


Skilled Hands. 


The fear that an industrial be 


revival will 


hampered by a shortage of skilled hands has called forth | 


numerous suggestions for dealing with a serious situation, 


and the Confédération Générale de la Production Frangaise | 


intends to convene a conference of employers next month 
to discuss what should be done to meet the emergency. 


Even now there are complaints in the engineering trades | 
of a difficulty in finding good machinists and specialists | 


among the unemployed. The trouble arose through the 
departure of many thousands of foreign workers who had | 


been brought into the country to make up for a deficiency 
of skilled labour at a time of industrial expansion, and | 


also through the obligation imposed on manufacturers | 
to employ French hands when there were not enough | 
suitable men, particularly in new industries that have | 
been created with the aid of specialised foreign workers. | 
In shipbuilding and wagon building and some other | 
industries the long depression has reduced the number of | 
skilled hands, who were obliged to seek occupation else- | 
where, and there is some anxiety as to whether suitable 
men will be available when business revives. The State 
hoped to meet this difficulty by organising the apprentice- | 
ship system, particularly by encouraging professional | 
training schools, which are assisted financially with the | 
proceeds of a special tax paid by employers who do not 
themselves train apprentices. Few of them are able 
to do so for regulations make it onerous to employ 
apprentices in workshops. The only alternative is to 
have shops set apart for training, which is usually done 
by big specialised firms. The great majority of employers 
prefer to pay the tax. The professional schools should be 
able to turn out a sufficient supply of qualified hands, but 
for several years the number has been declining, while 
the training often leaves apprentices with the idea that | 
they are being fitted for more responsible positions than | 
working at the bench. The object of the conference next 
month is to see how the system can be reorganised in a 
manner which will ensure that employers can always 
count on a sufficient supply of skilled hands without having 
recourse to foreigners. 


Sanitation. 

In a report presented some time ago by Professor 
Rochaix, of the Faculty of Medicine at Lyons, and by 
Monsieur Vignerot, chief engineer of the Génie Rural, it 
was stated that the cost of carrying out the national 
sanitation scheme would be something like £200,000,000, 
and it was therefore concluded that if money could be 
provided for the purpose it would go a long way towards 
solving the problem of unemployment. According to that 
report, 80 per cent. of the towns with more than 5000 
inhabitants have sewage mains, but in only a quarter of 
that percentage are the sanitary arrangements satis- 
factory. There are 38,000 communes which, in the State 
plan, are to be provided with an adequate water supply 
and suitable sanitation which will avoid any possibility 
of water contamination. During the. past fifteen years 
the State has been doing what it can to accelerate the 
carrying out of sanitary works by means of money grants, 
which have had to be reduced in consequence of the 
financial stringency, and the allocation of money out of 
the public works relief fund has not done so much as had 
been expected. The work carried through is small com- 
pared to the vastness of the programme. In view of its 
national importance, there will necessarily be an accelera- 
tion of work as soon as the State is able to provide sufficient 
money for the purpose. The dearness of money at present 
hampers all enterprise. It prevents municipalities from 
carrying out sanitary and other schemes, except with the 
help of the public works relief fund, which allows of some 
progress being made, and this is the case with the develop- 
ment of the sewerage system in Paris, where tenders were 
recently invited for the installation of sewage treatment 
plant at the Achéres farm. This, however, is preliminary 
to the selection of a system which is not likely to be 
definitely settled upon for some time to come. 


The Engineering Outlook. 


A small improvement observable in the engi- 
neering trades during the past two or three weeks would 
create a feeling of confidence favourable to a recovery if 
it were not for repeated set-backs caused by disturbing 
influences that check every attempt to give a more hopeful 
tone to business. On the whole, there is more work, 
accompanied by a hardening of iron and steel prices, but 
the prevailing uncertainty is a serious handicap to a 
recovery that would follow upon any real indication of 
general stability. 








British Patent Specifications. 
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| When an invention ie communicated from abroad the name and 
addrese of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be 
Sale Branch, 25, Southampton-bui 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


obiained at the Patent Offic 


gs, Chancery-lane, 








ELECTRICAL APPLIANCES. 


443,087. September 14th, 1935.—Execrric DuiscHarce 
VesseLts or Grass, The British Thomson-Houston Com- 
pany, Ltd., Crown House, Aldwych, London, W.C.2. 

The invention relates to a discharge vessel of glass, and more 
particularly to a high-tension glass rectifier with mercury 
cathode. The inner parts of discharge vessels, especially the 
anodes, readily emit gas during operation, and thus in the 
case of glass rectifiers impair the vacuum produced with the 
manufacture of the vessel. This easily occasions back ignition, 
especially in the case of high-tension rectifiers. According to the 
invention, an additional condensation chamber is arranged 
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above and in communication with the main condensation 
chamber of the vessel, and a tion pipe leading there- 
from to a high vacuum pump. This additional condensation 
chamber is preferably constructed of metal instead of glass. 
The glass rectifier is shown at A with its anodes B and control 
grids C. It is connected at the top with the additional con- 
densation chamber D by the rubber sleeve E. This chamber is 
connected with the high vacuum pump F, and the preliminary 
Pp’ aa, tse It is also water jacketed, as shown, the water being 
circulated by the pump H through the radiator J. The fan K 
helps to cool the rectifier.—February 20th, 1936. 


443,484. May 28th, 1934.—-A ConTaAINER ARRANGEMENT FOR 
Braun Tuses, Radioactiengesellschaft D. 8. Lowe, 10 
Wiesenweg, Berlin-Steglitz, Germany. 

This invention is a safety covering for Braun tubes. As 
shown in the drawing there is a Braun tube A of the usual 
type containing means for producing a cathode ray, means 
for concentrating the ray, means for controlling the intensity 
of the ray, and a picture receiving screen, as they are used 
for television and oscillographic purposes. B is a metallic 
container composed of the two cylinders Cand D. E and F are 
the bearing pads, G is an annular pad which rests against the 
end of the tube, and is held by the bearing ring H engaging 
about the edge of the cylinder C, and J is a piece of glass, which 
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closes the container at the front, bears against the ring H, 
and is pressed against the ring and thus held in position by the 
ring K, which - engages about the edge of the cylinder and 
is secured, for example, by means of a bayonet joint, or, if 
desired, is screwed or welded on to the cylinder C. Between 
the ring K and the piece of glass there may also be furnished 
if desired an additional pad, which may consist, for example, 
of rubber. At one or more points of the cylinder C there are 

rovided apertures L, which are presen covered with a 
mena guard and ensure that the air will flow rapidly into 
the cylinder C and accordingly into the tube A in the event 
of implosion, and in this manner protect the sheet J against 
excessive strain.—February 28th, 1936. 


TRANSMISSION OF POWER. 


443,539. August 12th, 1935.—Drivine Putters, W. Beck- 
mann, 47, Wittenerstrasse, Datteln-Meckinghoven, Ger- 
many, and H. Noelle, 52, Paulusstrasse, Recklinghausen, 
Germany. ; 

This invention is concerned with driving pulleys working in 
conjunction with ropes—it is not specified as to the style of the 
ro the rims of which have surfaces comprised of alternate 
redial slabs of fibrous and rubber-impregnated fabric. These 
slabs are, according to the invention, alternately of cotton 


camel hair Sepeegiited with synthetic resin or varnish, the 
proportion of rubber in the cover being sueh that from 10 to 
40 per cent. of the rim surface is composed of pure rubber. 
The thickness and the number of the slabs of rubber fabric or 
rubber are, accordingly, so proportioned that the desired per- 
centage of rubber within the limits named is obtained, regard 
being, of course, had to the percentage of rabber in the rubber 
fabrie, which may, for example, be 30 per cent., the fibrous 


N°4. 43,539 





part of the fabric being cotton. The thickness of the slabs 
may vary considerably. It may, for example, be between 
5 mm. and 10 mm., or more. Tests have shown that the pro- 
portion of rubber indicated gives the optimum result in 
respect of combining a high coefficient of friction with very con- 
siderable reduction of wear. The thickness of the alternating 
slabs should be in the proportion of about 11 for the cotton 
to 9 of the rubber.— March 2nd, 1936. 


N°443,123 

443,123. November 14th, 1934. 
—FLExIBLE ConTROL GEAR, 
Arens Controls, Ltd., and F. 

A. Clarke, 2, South Wharf, 
Praed-street, London, W.2. 
This is a terminal piece for 
what is generally known as a 
Bowden wire, and aims at a 
convenient arrangement for dis- 
mantling. The imner—tension 
—stranded wire is generally 
soldered at the end, and once 
having been put in position 
can only be dismantled with 
difficulty. This trouble is over- 
come by finishing that wire with 
a nipple A, into which it is 
soldered. This nipple abuts 
against a slotted washer B. 
The washer is held in a recess 
in the nut C, which can be 
screwed back and forth on the 
sleeve D. If the nut is slacked 
back the washer can be slid off 
and the wire can then be with- 
drawn through the bore of the 
sleeve as the hole therein is 
sufficiently large to pass the 
nipple A.— February 21st, 1936. 





METALLURGY. 


443,524. March 7th, 1935.—A Process or Cas—E HarRDENING 
Iron on STEEL of AtLoyvep Sreet Articites, A. W. 
Machlet, Spring and Lafayette Streets, Elizabeth, New 
Jersey, United States of America. 

This invention relates to a process of case hardening iron or 

steel or alloyed steel articles. The articles are ex to a 

mixture of ammonia gas with hydro-carbon gas other than 

acetylene, within a mixing range of between (1) one volume of 
hydro-carbon gas and five volumes of ammonia, and (2) one 
volume of ammonia and three volumes of hydro-carbon gas, " 

while maintaining the articles at a converting heat within a 

restricted range of from 1300 deg. to 1450 deg. Fah. The duration 

of the — of the heated articles to the gaseous mixture 
may be from three to five minutes or from twenty to thirty 
minutes. The articles may be quenched in water if desired 
so as to produce a still harder surface. The processing may be 
carried out in a modified way and with a modified result. 
According to the modified process, about three volumes of 
ammonia gas may be diluted by about three volumes of lean 
hydro-carbon gas, to form an atmosphere in which the heated 
articles are confined at the processing operation. The heating 
operation may be longer than heretofore described, say, twenty 
to thirty minutes. The result has the additional distinguishing 
characteristic that the surface of the articles is found to be 
graphitic. This graphite finish may be left without further 
treatment, or, if desired, will be found to take an excellent 
polish. Whether polished or not, the graphitic surface is self- 
lubricating, and also gives protection against rust, and against 
the elements of the atmosphere, and against chemicals and 
various fumes. The graphite is not a mere coating that rubs 
off, but is integral with the casing itself, so that polishing of 
the article need not rub off graphite. The graphitic case- 
hardened casing is hard and dark, and is a homogeneous metal 
having the carbon, iron, and nitrogen, and having the charac- 
teristics above disclosed, and the backing or union joining the 
surface and body portions of the article is very efficient.— March 
2nd, 1936. 


LIGHTING AND HEATING. 


443,494. August 28th, 1934.—Hear Rertecrors, The British 
Thomson-Houston Company, Ltd., Crown House. Aldwych, 
London, W.C.2, W. J. Sims, 17, Fisher-avenue, Hillmorton 
Paddox, and B. P. Brunt, 51, Richmond-road, both of 
Rugby. 

In the case of electric radiators having reflectors of aluminium, 

the temperature of the reflector may rise to the melting point, 

so the inventors apply to the back of it a dull-black, heat- 
radiating coating of sulphided copper. A boiling plate to which 
the invention can be applied with great advantage is shown in 
the accompanying drawing, and comprises a hob plate A having 
an opening therein for a heating element. A metal frame B is 
supported in the opening by means of a —— which rests upon 
the hob plate and the frame supports a bed C of fire clay or like 
material for the heating resistance D. The fire-clay bed is 
provided with surface grooves E in which the resistance which is 
preferably of the sheathed wire “nee is located. In order to 
re-direct upwardly the downwardly projected heat rays, an 
aluminium reflector tray F, having flanges G engaging the edge 
of the hob plate, is secured below the heating element by a wing 
nut H screwed upon a bolt I fixed to the metal frame. With 
certain sizes of heating element and under certain conditions, 
melting of the aluminium reflector tray occurs. In order to 





impregnated with synthetic resin or varnish and/or slabs of 


reduce the temperature rise and prevent melting, the under 
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surface of the reflector tray is lightly sprayed with metallic 
copper and the surface afterwards sulphided with ammonium 
hydrosulphide or other sulphiding solution. A dull black surface 
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with good heat radiating properties is obtained in this manner. 
—February 28th, 1936. 


MEASURING AND TESTING INSTRUMENTS. 
443,131. June 7th, 1935.—PressurRE Gauass, H. N. Negretti, 


P. E. Negretti, M. W. Zambra, and H. W. Ibbott, 38, | 


Holborn-viaduct, London, E.C.1. 
This is a gauge for such services as indicating the pressure 
in the petrol supply system of an aeroplane. It is of the fluid 


transmission type, and its peculiarity lies chiefly in the small | 


volume of fluid, generally nitrogen gas, needed for transmitting 


the indications. For a distance of 20ft. between the two stations | 
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the amount of gas has been brought down to the volume of 
a jin. sphere. The instrument will also function at very low 
temperatures with a high degree of accuracy. The diaphragm 
capsule A, shown in greater detail in Fig. 2, is characterised by 
the fact that its corrugations are nested together, so that when 
it is collapsed its content is practically nil. Tho diaphragm is 
connected by a system of linkage B, C, D, with a pointer E, 
which indicates the pressure on a scale F.—February 21st, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES 


443,138. August 13th, 1935.—Rotiinc Meta Strips, N. | 


Leszl, Bassano del Grappa, Italy. 
This specification covers several processes for transversely 
i strip metal. In that which we have chosen for 


rolling 
illustration the strip A is first folded and passed through a die 
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B to form a tube. It then feeds forward over a conical mandrel 
C and is acted on by short conical rolls D D, or long rolls E, 
which are supported by a conical sleeve F. The strip is then 
opened out again to its new width G. The degree of rolling can 
be regulated by altering the relative axial positions of the 
mandrel C and the sleeve F.—February 21st, 1936. 


FURNACES. 
443,099. August 15th, 1934.—Execrric Furnaces, T. D. 


Kelly, 17, Sandhills, Wallington, Surrey. 
Instead of the usual very heavy refractory fire bricks and 
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surrounds of great thickness so necessary in the ordinary 
electric furnace to prevent radiation of heat and to insulate the 
current when the furnace is hot, the inventor finds that thin 
layers of materials which are combined refractories and absolute 


non-conductors of electricity at all temperatures can take their 
place and answer perfectly so that an electric furnace need not 
weigh any more than the usual foundry ladles ; in fact, ordinary 
ladles, receivers, converters, or crucibles can be quickly con- 
verted by this invention into lightweight electric furnaces. 
The furnace comprises an outer metal casing A with a spout B 
lined with layers of asbestos and mica C and an inner lining D 
of graphite. The anode and cathode are shown at E and F 
respectively. The furnace is said to be ially applicable for 

ting and refining by the use of alternating and direct current 

consecutively.—February 17th, 1936. 








MISCELLANEOUS. 


| 443,040. September 26th, 1934.—Pree Joints, May Hilda 
| Hunt, 25, Penrith-avenue, Giffnock, Renfrewshire. 
| _ This invention relates to improvements in pipe joints, par- 
| ticularly for pipes of aluminium, aluminium siloy, or other 
| metal. The pipe, having an outwardly curled or flared end 
| which enters a socket presented by the coupling piece, is main- 
| tained in engagement with an annular seat of male conical 
formation at the base of the socket by an externally threaded 
| gland member engaging internal screw threads on the socket, 
| said gland member embracing the pipe and bearing at its inner 


| 
! 
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| end on the concave face of the curl or flare of the pipe. The 
seat engaged by the curled or flared end of the pipe is or may 
be provided with annular grooves of triangular section coaxial 
with the pipe and the passage through the coupling pipe ; the 
end of the gland member engaging the curl or flare of the pipe is or 
may be formed with annular ribs which bite into the metal of the 
curled or flared end of the pipe. With this arrangement the 
| flared or curled end of the pipe is so deformed under the pressure 
| exercised in tightening the gland member that, in effect, a 
labyrinth joint is formed.—February 20th, 1936. 


443,499. September 7th, 1934.—Auromatic CoNvEYORs, 
H. Lister, ‘‘ Oaklands,’’ Woodstock-road, Chorlton-cum- 
Hardy, Manchester, and G. A. Cheetham, ‘‘ Hamewith,”’ 
Westmoreland-road, Urmston, Manchester. 

This invention is concerned with the conveyors used to pass 
articles through an electro-plating process. Such an article is 

shown at A, while the successive baths are marked B, C, and D. 
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The article is supported by a carrier E by means of a cable F 
} wound on a drum G. This drum is connected with another 
| carrier H by a cable J. Both carriers engage with a screw, 
which is of variable pitch as shown. As the two carriers pass 
from one pitch of screw to another, they raise the article over 
| the bulkheads of the plating baths by their mutual separation 
| and reim:merse them conversely.—March 2nd, 1936. 











Ture Lonpon Iron anD Sregx Excuance.—The annual 
luncheon of the London Iron and Steel Exchange will take 
place on Tuesday, June 16th, 1936, at the Hotel Victoria, 
Northumberland-avenue, W.C.2, at 12.45 for 1 p.m. Captain 
Euan Wallace, Minister for the Department of Overseas Trade, 
has accepted an invitation to speak. The Chairman of the 
Management Committee, Mr. C. Bruce Gardner, will preside. 
Members are permitted to bring friends. The annual dinner of 
the Exchange, which was arranged for February 4th, and post- 
poned owing to the death of King George V, has been fixed 
provisionally for Tuesday, November 10th, at the Dorchester 
Hotel, Park-lane, W.1. 


MANUFACTURERS AND REARMAMENT.—Sir Patrick Hannon, 
President of the National Union of Manufacturers, has sent to 
the Prime Minister an offer of assistance by the Union in con- 
nection with the Government’s rearmament programme. Sir 

















| Patrick’s letter says :—‘‘ The Union includes some large firms, 
| but it represents in the main the medium-sized and smaller 
manufacturing firms, and the medium-sized and ier firms 


throughout the country are, in the aggregate, responsible for 
something like 60 per cent. of the nationa] output, and in all 
matters relating to defence equipment they play an important 
part as sub-contractors. On behalf of manufacturers of this 
| type the Union wish me to assure you, not only that they will 
| give the Government every possible assistance in making good 
the gaps in the national defences, but that they will also co- 
| operate with the Government in securing that not more than a 
| fair price shall be paid for the work done. The officers of the 
| Union will be placed at the disposal of His Majesty’s Govern- 
| ment whenever their services may be helpful and desirable.” 
| The Prime Minister, in his reply, said :—‘‘ I need hardly say that 
| one of the most difficult problems before us in connection with 
| the rearmament programme is the question of the control of 
profits and this difficulty is particularly great in connection 
with the profits of sub-contractors. It is therefore gratifying 
to have the assurance which your Union has given and to be 
able to rely upon the services of the officers of the Union in 
cases where they may be of assistance. I have arranged for a 
copy of your letter to be sent to the Minister for the Co-ordina- 


| tion of Defence.” 





Forthcoming Engagements. 








Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » Gre requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the TIME = 
PLACE at which the meeting is to be held should be clearly stated. 


Fripay, Aprin 177TH. 

Junion Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1. “The Poisson Distribution and its Applications to 
Engineering Problems,” by Mr. H. W. Shaw. 7.30 p.m. 

TuHurRsDay, APRIL 23RD. 

Inst. oF Martins ENGINEERS: JuNIOR SECTION.—85-88, 
The Minories, London, E.C.3. ‘‘ Marine Superheaters,”’ Mr. 
J.H. Wheadon. 7 p.m. 

Fripay, APRIL 24TH. 

CHEMICAL ENGINEERING Group.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting and dinner. 6.45 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, West- 
minster, 8.W.1. *‘* Granite Working Processes and Machinery,” 
Mr. H. M. Taylor. 7.30 p.m. 

TUESDAY, APRIL 28TH. 

Instr. or AUTOMOBILE ENGINEERS: BIRMINGHAM CENTRE.- 
James Watt Memorial Hall, Great Charles-street, Birmingham. 
** Motor Car Suspension and Independent Springing,”’ Dr. F. W. 
Lanchester. 7.30 p.m. 

Inst. oF ELectricat ENGINEERS: N. MIDLAND STUDENTS. 
—Hotel Metropole, Leeds. Annual general meeting. 7.15 p.m. 
TuHuRsDAY, APRIL 30TH. 

Inst. or Execrricat Enaingrers.—Savoy-place, Victoria 
Embankment, W.C.2. ‘* Main Line Electrification throughout 
the World, with Special Reference to the Austrian Federal 
Railways,” Mr, E. R. Kaan. 6 p.m. 

Fripay, May Ist. 

Norrx or Enotanp Inst. oF MINING AND MECHANICAL 
EnGINnEERs.—Grand Assembly Rooms, Barras Bridge, New- 
castle-upon-Tyne. Annual dinner, 7.30 p.m. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Attan Botwoop has been appointed chief buyer to 
Humber, Ltd., and associated companies, in succession to Mr. 
C. W. Suffolk, who has retired after thirty-two years’ service. 


Davy Broruens, Ltd., of Sheffield, have decided to erect a 
new heavy machine bay at their Darnall Works. This bay will 
be served by an 80-ton crane and the extension is necessitated 
by the rapidly increasing demands of the steel industry. The 
extensions are being put in hand immediately. 


M. & C. SwircueKar, Ltd., Kirkintilloch, Glasgow, have 
appointed Mr. John A. Woods, A.M.1.E.E., 88, Westgate-road, 
Newcastle-on-Tyne, 1, as their agent for the Northumberland, 
Cumberland, Durham, and Westmorland district. 


Tue SaunDERS VaLvE Company, Ltd., informs us that it has 
changed its address to Drayton-street, Wolverhampton. The 
head office and laboratory will be in full operation at once, but 
the new works will not be in production before midsummer. 


Bascock anp Witcox, Ltd., have acquired the world rights 
for the Johnson water-tube boiler, and, under the name of the 
Babcock-Johnson boiler, propbse to develop this unit for light- 
weight, medium, and high-rated boilers for the merchant service 
and for naval requirements. 


Vickers, Ltd., advise us that the Alfa-Laval Company, Ltd., 
of Brentford, the sole agent of Aktiebolaget Separator, of 
Stockholm, for Great Britain and Ireland for the manufacture 
and sale of De Laval separators, has now acquired from Cooke, 
Troughton and Simms, Ltd., the business of British Separators, 
Ltd. The separators sold by British Separators, Ltd., are known 
as “‘ Vickcen ” separators. The purchasers are making adequate 
arrangements for the servicing of ‘‘ Vickcen "’ separators and the 
supply of spare parts. All inquiries concerning ‘ Vickcen “ 
separators, filters, and parts should be addre: in future to 
British Separators, Ltd., at its new address Great West-road, 
Brentford, Middlesex. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








Tue Parsons O11 Encine Company, Ltd., Southampton, 
have received an order from Barclay, Curle and Co., Ltd., for 
four four-cylinder kerosene engines for 8-kW emergency generat- 
ing sets. ther and Platt, Ltd., have also ordered from the 
same company six-cylinder petrol engine of 85 h.p. for a 
pumping set for a large petroleum depot in the East. 

Ricwarpsons, WeEsTGaRTH-Brown Boveri, Ltd., Hartle- 
pool and London, inform us that during the first quarter of 
this year orders for five Velox steam generating units have been 
received, one of which, for the Sun Oil Company, of Philadelphia, 
is of icular interest, as it is for a live steam temperature of 
940 deg. Fah. Of the other units, two are for Italy, one for 
France, and one for Rumania. 

MiRRLEES, BICKERTON AND Day, Ltd., have received an order 
for a five-cylinder 700 b.h.p. airless injection engine, ese 
300 r.p.m., for the Barbados Electric Supply Corporation, Ltd., 
Barbados, British West Indies. The company has also received 
an order for a séven-cylinder 233 b.h.p. “‘ Mirrlees-Ricardo ” 
engine, speed 500 r.p.m., for the Remedios de Escalada workshops 
of the Buenos Aires Great Southern Railway. 

BasTIAN AND ALLEN, Ltd., London, W.C.1, inform us that 
the open-air swimming pool at Westcliff-on-Sea, which contains 
650,000 gallons of water, is to be brought up to date by the 
fitting of a filtration plant and electric boiler for heating. The 
contract for the complete equipment. including circulating, 
filtration, aeration, sterilisation, and electrical heating plant, 
has been placed with Bell Brothers (Manchester 1927), Ltd., 
Denton, scr tal ty The electric boiler and equipment will 
be supplied by Bastian and Allen, Ltd., London. 








Tue Late Mr. Cuartes Downs.—We have to record the 
death of Mr. Charles Downs, which took place on March 29th, 
after a long illness. Mr. Downs had been connected with Rose, 
Downs and Thompson, Ltd., of Hull, all his life and held the 
office of managing director for upwards of thirty years. 
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A Seven-Day Journal 


Svar Te 
Safety in Mines. 


At a further sitting of the Royal Commission on 
Safety in Coal Mines, under the presidency of Lord 
Rockley, held last week, Mr. T. Ashley, the Divisional 
Inspector of Mines for the Swansea District, continued 
his evidence. He pleaded for more careful ventila- 
tion and inspection and systematic sampling of the 
air. Dealing with aceidents from falls of roofs and 
side, Mr. Ashley said that for the years 1925-35, but 
excluding 1926, the total number of fatal accidents 
from falls of roof and side and falls on roads was 351, 
and the total number of non-fatal accidents was 
1126. Of the falls at the working face, 58 per cent. 
were due to falls of roof and 42 per cent. to falls of side. 
About 22 per cent. were classified as avoidable by 
ordinary caution. Falls of roof possibly could be 
guarded against by close support, but falls of side 
were more difficult to prevent and many depended 
on the human factor. Falls of side, however, were 
not quite so numerous, and the injuries resulting from 
them were not so serious and did not cause so many 
fatalities. By far the largest proportion of the fatal 
and serious non-fatal accidents from falls of roof at 
the working face occurred close up to the coal face, 
and they usually occurred while the coal was being 
got. Closer and more systematic support of the roof 
was needed. The roof at the loading end of all con- 
veyors, whether gravity or mechanical, should be 
closely supported either by steel arches or by steel 
flats. Protective equipment, such as shin-guards and 
boots, would tend to reduce the number of accidents 
which caused broken legs and crushed feet. 


Extensions at the Clarence Dock Power 
Station. 


PROPOSALS to extend the Clarence Dock power 
stations at Liverpool by the installation of a new 
turbo-generator set, two boiler units, and ancillary 
plant, at an estimated cost of £508,461, have been 
approved by the Electricity Commissioners. Joshua 
Henshaw and Sons, of Liverpool, are to erect a rein- 
forced concrete chimney and downcast chamber, at 
a cost of £25,794. Babcock and Wilcox are supplying 
two water-tube boilers for the sum of £145,000, and 
the Metropolitan-Vickers Electrical Company, Ltd.. 
a 50,000-kW turbo-generator set, costing £178,844. 
According to Garcke’s ‘‘ Manual of Electrical Under- 
takings,”’ the present capacity of the Clarence Dock 
station is 100,000 kW, provided by two 50,000-kW 
Metrovick sets, and the extensions will therefore raise 
the capacity to 150,000 kilowatts. For the year ending 
December 31st, 1934, it showed a thermal efficiency of 
26-8 per cent., which was only 0-44 per cent. below 
the highest, recorded by the new Battersea station of 
the London Power Company. 


The New Zeppelin’s Maiden Voyage. 


On the afternoon of Friday, April L0th, the new 
German Zeppelin, ** Hindenburg,”’ arrived safely at 
Friedrichshafen. On her outward voyage to Rio de 
Janeiro, which she made by way of Holland and the 
Bay of Biscay, the airship covered about 6875 miles 
in 100 flying hours. Flying smoothly across the 
South Atlantic Ocean, she maintained her scheduled 
time without effort, and the voyage, we understand, 
was quite successful. Leaving Friedrichshafen on 
March 3lst, she arrived at Rio de Janeiro on April 
4th. Returning again on April 6th, she reached her 
home port on April 10th. On the return voyage, 
near Gibraltar, a connecting-rod bolt fractured in 
the forward port engine, and some bearing trouble was 
experienced, which necessitated the ship returning 
by way of France and Switzerland, but only six 
hours more than the outward voyage were taken. It 
is reported that the engines worked remarkably well 
and the fuel consumption was satisfactory, while 
the other parts of the machinery installation and the 
hull structure stood the test of the maiden voyage 
excellently. The new airship has a capacity of 
190,000 cubic metres and a length of 245 m. with a 
maximum diameter of 41-2 m., both these dimensions 
being about 10m. larger than those of the “ Graf 
Zeppelin.”’ The propelling machinery of the new 
airship comprises four sixteen-cylinder ‘‘ V ” pattern 
Daimler-Benz oil engines, each in a separate gondola, 
with a continuous rated output of 800 to 900 b.h.p. 
per engine and a maximum output of 1200 b.h.p. each. 
The engines are geared on a two-to-one ratio to four- 
bladed propellers. 


Electrical Progress on the Southern 
Railway. 

Kor the electrification of the Southern Railway 
Company’s main line to Portsmouth three important 
contracts have been placed. Bruce Peebles and Co., 
Ltd., are supplying thirty 2500 kW steel tank 
rectifiers, complete with transformers; the British 
Thomson-Houston Company, Ltd., thirty 4000- 
ampere and 262 2500-ampere high-speed circuit 
breakers, whilst the Asea Electric Company, Ltd., 
has secured an order for thirty sets of 33-kV switch- 
gear equipments, and a corresponding number of 


Electrical progress on the Southern Railway is also 
exemplified by its new colour-light signals. To 
permit of the more rapid handling of traffic the 
approach lines to Waterloo Station are being 
rearranged, and the latest signals of this kind are 
being installed not only at the terminus, but also 
down the line as far as Hampton Court, a distance of 
134 miles. The first section to be brought into use 
will be that from Vauxhall to Malden. From an 
all-electric locking frame having 103 miniature levers 
all train movements through this section will be 
controlled. At certain junctions, such as Wimble- 
don and Raynes Park, the points will continue to 
be worked mechanically, but from Waterloo through- 
out to Hampton Court Junction colour-light signals 
will convey to drivers the exact information of the 
clearness or otherwise of the line ahead for at least 
three block sections. 


Continental Telephone System. 


ACCORDING to the annual report of the telegraph 
and telephone services for the Canterbury district, 
the volume of telephone traffic over the Anglo- 
Continental routes and over the oversea radio 
channels continues to increase in importance. 
Facilities are now provided linking the telephone 
system of Great Britain with some 95 per cent. of 
the telephone subscribers of the world. During 
the quarter ended June last calls on the overseas 
radio channels totalled 40,858 chargeable minutes, 
representing a 22 per cent. increase over the corre- 
sponding quarter of 1934. The Anglo-Continental 
services carried 2,136,192 minutes of speech, an 
increase of 17-5 per cent. on the June quarter of 
1934. About 40 per cent. of the Anglo-Continental 
traffic is with France, 15 per cent. with Germany, 
14 per cent. with Holland, 8 per cent. with Belgium, 
and 7 per cent. with Switzerland. In the early months 
of the year five additional circuits between London 
and Paris, making a total of forty-two, were provided 
to accelerate service between the two capitals. The 
new repeater station at St. Margaret’s Bay, near 
Dover, which was opened last year, now forms an 
important link in the service. It forms the shore end 
of the cables recently laid to Calais and La Panne 
from St. Margaret’s Bay, and it is connected with 
London by means of another new cable. Already 
it is working to capacity and additional equipment 
has had to be ordered. 


New Shipbuilding Orders. 


SEVERAL important shipbuilding orders were 
announced during the week under review. In con- 
nection with the reorganisation of its Australian 
service, the Peninsular and Oriental Steam Naviga- 
tion Company announces that it will withdraw the 
present branch line steamers of the 13,000 gross ton 
‘“* Baradine ” class as soon as they arrive in this 
country, and will place an order with Vickers- 
Armstrongs, Ltd., for two new ships similar to the 
23,400 gross ton “‘ Strathmore ” class, with a speed of 
about 21 knots, and accommodation for first and 
tourist class passengers. On the Clyde Alexander 
Stephen and Sons, Ltd., of Linthouse, have received 
an order from the Union Steamship Company of 
New Zealand, Ltd., for a 3000-ton motor vessel. At 
Dundee the Caledon Shipbuilding and Engineering 
Company, Ltd., has received an order from the 
Adelaide Steamship Company, Ltd., Australia, for 
two cargo steamers, each of 5000-ton deadweight 
carrying capacity, which will be propelled by Kincaid- 
Harland oil engines. On the Continent the Hamburg- 
Amerika Line has placed orders with the Deutsche 
Werft A.G., of Hamburg, for a 13,000-ton passenger 
and cargo motor vessel for South American West 
Coast service, and a 7400-ton motor cargo vessel for 
its Australian Dutch East Indies service. The 
Hamburg-Amerika Line is also supervising the build- 
ing of a new touring steamer of 25,000 tons, which is 
being laid down at the Howaldswerke, Hamburg. An 
order for two further vessels of a slightly greater 
capacity was announced following the recent launch 
of the General Steam Navigation Company’s motor 
coasters “ Mallard” and “ Plover” from the yard 
of the Caledon Shipbuilding and Engineering Com- 
pany, Ltd., Dundee. The new vessels will have a 
deadweight capacity of 600 tons, and one will be of 
the Maierform type. The machinery for both vessels 
will besupplied by British Auxiliaries, Ltd., of Glasgow. 


The Traffic Advisory Committee. 


THE annual report of the London and Home 
Counties Traffic Advisory Committee to the Minister 
of Transport was issued on Wednesday last, April 
8th. In it the Committee points out that a complete 
plan or programme of improved means of road com- 
munication within the London traffic area is urgently 
required. It repeats the recommendations made in 
previous reports of much-needed improvements, such 
as the roundabout to be instituted at the Elephant 


and Castle, the Dartford—Purfleet Tunnel, the pro- 
vision of convenient approaches to the docks and the 
reconstruction of all weak bridges in the area. While 
hoping that definite progress in these works will be 
made this year, the Cemmittee points out that, in 
addition to the preparation of plans and surveys, 
steps should be taken which will lead to such works 


ordinated plan. In view of the remarkable expansion 
in the population of Greater London during the last 
decade, the Committee considers that a commen- 
surate development of road facilities has not taken 


place. A further suggestion made in the report is 
that the system of dividing traffic streams by a central 
division in the road, such as has been adopted on the 
Great West Road, should be extended to all com- 
parable roads. The Committee hopes shortly to 
submit a report on the question of vehicles standing 
in the streets at points not authorised as car parks. 
This, the Committee considers to be one of the most 
serious causes of congestion. The report states that 
the failure of the human element accounts for so 
large a proportion of the accidents, particularly those 
in which pedestrians are involved, as to suggest that 
conditions will have to be so adapted that the public 
will be safeguarded in spite of themselves, ¢.g., by a 
further segregation of the different classes of user and 
by more definite control of the movements of 
pedestrians. 


The Report on the Barrow-on-Soar 
L.M.S. Accident. 


On January 21st a collision occurred near Barrow- 
on-Soar Station on the Leicester-Trent main line, 
when a goods train with two engines ran into the rear 
of an empty mineral train, killing the guard. In his 
report to the Ministry of Transport issued on Tuesday 
last, Colonel A. C. Trench stated that but for the 
promptitude of the pilot driver of the Peterborough— 
Derby train, who was successful in stopping two other 
trains clear of the obstruction, much more serious 
results might have occurred. Colonel Trench recom- 
mended that the method used for signalling goods 
trains should be brought more up to date, since, 
although the company had a considerable mileage 
of goods lines controlled by telegraph bell signals 
without block instruments, and had worked the 
system for many years without accident or undue 
risk, traffic conditions were continually becoming more 
severe with increasing density and speed of trains. 
Colonel Trench considered that the modernisation of 
this method of signalling on goods lines should be 
given serious consideration in order to bring it into 
line with the safety measures now adopted on 
passenger lines, where block instruments of the 
normal type are in use. The report stated that if 
@ permanently visible indication had been provided 
for two signalmen, as to the condition of the line, 
|such as is provided by block instruments of the , 
ordinary type, it would have avoided the risk of 
mistakes as to the identity of the bell signals. Such 
a mistake, in Colonel Trench’s opinion, must have 
occurred in this case. 


The Queen Mary at Southampton. 


In a Journal note of April 3rd we recorded the dry- 
docking of the new Cunard-White Star liner “‘ Queen 
Mary” in the King George V Graving Dock at 
Southampton. During her stay in the dry dock her 
hull was cleaned and painted. and spare propellers 
were fitted ready for her trials. On Wednesday, 
April 8th, she left the dock and in charge of six tugs 
was berthed in the Ocean Dock, opposite to the 
‘“* Aquitania.”’ Although the giant ship had to be 
swung round twice, she was, we learn, manceuvred 
with ease and the whole operation only took about one 
hour and a-half. On Wednesday afternoon, April 
15th, she left for the Firth of Clyde, where her official 
trials are to be carried out. The greatest secrecy is 
being observed as to the probable speed which the 
new liner will attain, but it is believed that she will 
exceed her contract speed of about 30 knots by 
several knots, and in this connection a possible maxi- 
mum of 34 knots has been mentioned. The trials will 
include measured mile tests, turning and manceuvring 
tests, and fuel consumption trials. The “ Queen 
Mary ” will anchor each night off Craigendoran, at the 
mouth of the Gareloch. She is expected to be away 
from Southampton for about a week, and, following 
successful trials, she will be officially handed over to 
the Cunard-White Star Company early in May. 


Water Content Control in Concrete. 


A NEW method of accurately controlling the 
amount of moisture in concrete has been devised by 
the Road Research Laboratory of the Department of 
Scientific and Industrial Research at Harmonds- 
worth, Middlesex. The new machine produced in 
the Laboratory is:known as a “vibrator.” If sand 
or gravel, which has been first sprayed with water, 
is mechanically shaken for a specified time, the water 
content is reduced to a constant level. The new 
system of water control has been tried out under 
normal conditions on road construction work. Tests 
show that the percentage of water in cement in the 
resulting ‘“‘ mix” varies from 53-8 to 55-8 per cent., 
whereas without the vibrator the variation is from 45-8 
to 64-7 per cent. While the “vibrator” is primarily 
intended for use in road work, it is believed that it 
will also prove of direct value in other forms of 
concrete construction. The idea on which it is based 
was originated at the Government’s Building Research 
Station at Watford. The importance of the discovery 
may be judged by the fact that approximately 
£50,000,000 a year is spent, in this country alone, 








low-tension sets and supervisory control apparatus. 





being, in fact, proceeded with on the basis of a co- 
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Recent Practice in Hydro-Electric 
Power Development. 


By B. HELLSTROM, M. Inst. C.E. 


No. 


IX. 


(Concluded from page 383, April 10th.) 


J.—LowER Svir Hypro-E.Lectric POWER 
DEVELOPMENT. 


N interesting hydro-electric installation has 
tA recently been carried out on the Svir River, in 
Russia, about 140 miles north-east of Leningrad, 
under the direction of Professor H. Graftio, Chief 
Engineer to the Government of U.S.S.R. 

The Lower Svir power station (Svir 3) is situated in 





the_Svir River between Lakes Onega and Ladoga. 


‘Perm Apron f 
{ 












Embankment | | —-+—- = 232 & 4 
TTT | [3 0 et Sector +{— -—— = - \ pr 
14 | # Sluice Gate Openings | J] 8 Sluice. ate || Gate |F-Ty CO oo ar ras 








width. When opened these gates are raised—see 
Fig. 87. 

The gates mentioned under (6) and (c) are operated 
by a movable crane. The maximum discharge of 
the dam is about 80,000 cusecs. 

Special care has been taken to design the down- 
stream portion of the dam so as to discharge the 
great quantities of ice which are carried by the water 
in spring. 

A cross section of the power station is shown in 


a“ + 18-24 Exc. H.W.L. 
\ +1774 Norm. W.L. 


aS 


as well as earth embankments on both banks, were 
carried out in the first stage. During the second 
stage the water was taken through the gates men- 
tioned under (b), the permanent sills of which are at 
+4-57 m., and also through the sector gate opening, 
which, in the first stage, was completed only up 
to a height of +6-50m. The work was carried out in 
dry with the help of cofferdams, which consisted of 
timber cribs floated to their positions and filled with 
stone and sand. At the upstream end of these cribs, 
steel sheet piling was used. To start operating 
before the work of the second stage of development 
had been completed, the cofferdams for this stage 
were made high enough to allow of a damming of the 
water level up to +16-50m. The final reservoir level 
is +17:74. 

Great difficulties were encountered in connection 
with the foundation work. To a considerable depth 
the soil consists of practically horizontal layers 
deposited when the country was part of the sea bottom 
during the Devonian period. The layers consist of 
clay, sand, and a mixture of both and have a 
thickness varying between a fraction of an inch and 
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Fics. 84 AND 85—Plan and Section of Svir Hydro-Electric Plant. 


about 50 miles from the latter. The total fall of the 
river between the two lakes is about 90ft., of which 
about 36ft. are utilised in the power station. A plan 
of the plant is shown in Fig. 84. It consists of a 
concrete dam 630ft. long, joined to the power-house, 
which is 425ft. in length and situated near the left 
bank of the river. On both banks there are earth | 
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Fig. 89. The dimensions of the power station should 
be noted. The height from the foundation to the top 
of the roof is no less than 185ft. and the length 425ft. 
In the power-house there are four Kaplan turbines, 
each of 37,500 kW and the maximum discharge 
through each turbine is 10,600 cusecs. The generators 
are coupled directly to the turbines, and have each 
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embankments with a total length of 5000ft. Between 
the power-house and the left bank there is a lock. 

To prevent drifting ice in the autumn and spring 
from accumulating in front of the intakes to the power 
station, a protective concrete structure has been 
built in front of the intakes. This structure has 
openings, the tops of which are situated 15- 5ft. 
below normal water level. One end of the structure 
is connected to the left bank and the%other to the end 
of the power station close to the dam. Counting 
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FiG. 88-——Section through Embankment. 


from the power station, the gate openings in the dam 
are as follows :— 

(a) A sector gate with a height of 15-5ft. and a 
width of 100ft.—see Fig. 85. 

(6) Three gates, each 13-7ft. in height and 43ft. 
in width. When opened, these gates are lowered at 
the downstream side of concrete stop logs—see 
Fig. 86. 

(c) Four gates, each 8-2ft. in neat and 67ft. in 


* Lectures delivered at the ieee of London on Novem- 





ber 6th, 8th, 11th, and 14th, 1935. 
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FIGS. 86 AND 87-——Sections through Svir Dam. 


@ capacity of 23,000 kVA, and are run at a speed of 
74 r.p.m. at 11,000 volts. The current is transformed 
to 220,000 volts by single-phase transformers erected 
outside at the downstream wall of the power-house. 
The outdoor sub-station is situated on the left bank, 
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some 4ft. The degree of hardness of these layers 
varies from that of the hardest sandstone to soft 
plastic clay. Even the colour of the layers shows 
great variation in all shades of blue, green, red, 
and brown. At a distance the layers appear to 
be continuous all through, but on closer examina- 
tion it is found that the layers are discon- 
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tinuous, and many of them finish as horizontal 
wedges and are then continued by other similar 
layers. A view of the excavation for the power- 
house is shown in Fig. 90. It has been possible to 
distinguish different layers belonging to the same 
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Fic. 89-—Cross-Section of Svir Power Station, 


downstream of the power-house, from where trans- 
mission lines are carried to Leningrad. 

The power plant was constructed in two stages. 
The power-house and the left portion of the dam, 
including the three openings mentioned under (6), 


period of sedimentation, and to divide them into 
several groups. Ata superficial inspection the first 
impression was that the layers were practically in 
their original state, but it soon became apparent that 
considerable disturbances of the original layers had 
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taken place. These disturbances may be divided into 
the following three groups :— 


(a) Normal fault movements at an angle of less 
than 45 deg. and caused by pressure from above. 

(6) Practically horizontal sliding of the contact sur- 
faces between adjacent hard layers. 

(c) Considerable kneading and breaking up of layers 
with a thickness of up to lft. 


In layers ofthe last-mentioned group marked 
crumbling and dislocation were found, with a trend 








FiG. 90-—Excavation for Power-House at Svir. 


to the north-west, and it may be concluded that 
sliding and kneading were caused by a shearing force 
applied in that direction. This direction agrees with 
the movement of the ice cap which covered the 
country during the Pleistocen period. Disturbances 
under group (a) show that during certain periods 
the Devonian clay had been subjected to great com- 
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against sliding was a minimum. At the same time, 
the parts of the harder layers in the neighbourhood 
of the sliding zone were broken up, becoming kneaded 
into the softer sliding layer. During this slow move- 
ment the sliding zone was consolidated, which caused an 
increased resistance to sliding. Sliding subsequently 
took place over another surface or zone, with less 
resistance, this surface or zone being situated either 
above or below the original sliding surface. In this 
way a system of more or less parallel zones was 
created which were probably continuous over a big 
area during the period of movement. 








As a result of the movements described, the soil 
in its present state consists of a series of fairly hard 
horizontal layers divided by narrow zones which have 
been kneaded and broken up by sliding. The distance 
between these zones varies between 2-5ft. and 15ft. 

One may hazard the opinion that the activity of 
the ice cap has subjected the ground to a test on a 
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pression which has forced the harder layers into the 
softer ones. This compression may be taken as due 
to the weight of the thick ice cap. 

It is possible to explain the dislocations as the 
result of shearing stresses caused by ice movements, 
by which a top layer parted from the underlying 
layer along a surface or zone in which the resistance 






giant scale as regards resistance to shear, and pro- 
vided an indication of the layers having the least 
resistance to sliding. 

When determining the permissible load, having 
regard to the danger of sliding, the investigations have 
been limited mainly to the weaker zones. Tests have 
been carried out in situ in large trial pits and also in 











laboratories. These tests have shown that the resist- 
ance to sliding was practically proportional to the 
vertical testing load, and that the lowest value of 
the resistance to sliding was about 0-2 times the 
vertical load. The sliding factor that has been used 
for calculating the stability of the works is 0-1, 
giving a safety factor of about 2. 

As regards vertical load, the stresses could be 
kept lower than the permissible figures determined 
by tests, without increasing the base area of the 
structures, over and above what was necessary on 
account of other factors. It is true that some of 
the sliding zones had a fairly low resistance to vertical 
load, but as they were rather thin and the layers 
were horizontally embedded between comparatively 
thick layers of hard clay, the soft zones did not 
weaken the ground appreciably in respect of vertical 
load. 

To obtain the necessary stability of the structures 
as regards sliding, the following two principles of 
design could be used. Either it was necessary to 
carry the concrete foundations to a considerable 
depth needed to obtain a great counter pressure of 
the ground, or else to widen the base surface of the 
structure and to load it to the extent necessary to 
obtain sufficient safety against sliding. 

Of these methods the latter was chosen on account 
of economy and facilities for construction, particularly 
as at the same time it afforded the best possible 
means of obtaining a safe connection between the 
ground and the concrete structure. 

It appeared that in open excavation pits, where the 














Fic. 93—Guide Vane. 


vertical walls were exposed for a certain time to air, 
the surface very soon became soft on account of the 
horizontal expansion of the clayey layers. This 
expansion was accelerated by the pressure of the 
subterranean water. If the clay was dried and 
thereafter soaked in water, it crumbled, especially 
if it contained some sand, the air in the clay escaping 
under great pressure. For these reasons, and to obtain 
a satisfactory connection between the soil and the 
concrete, it was found impracticable to use deep 
open pits for the foundation work, and if the founda- 
tion had had to be carried to great depth it would 
have been necessary to use caissons and compressed 
air. Even if caissons had been used, there was hardly 
any guarantee that the layers immediately outside 
of the concrete structures would remain intact and 
a considerable horizontal movement of the structures 
would have occurred before the passive earth 
pressure required for stability was attaimed. In 
addition, the excavation to great depths of the hard 
soil and the concreting inside the caissons would 
have been very expensive. On the other hand, if the 
foundation of the structures was made as a concrete 
raft, it was fairly certain that the layers would 
remain intact. In this case the main question was 
how to create in the cheapest way a sufficient load 
to prevent sliding. 

The foundation problem was solved as shown in: 
Figs. 85, 86, 87, and 89. The power-house and the dam 
were provided with thin concrete aprons situated up- 
stream and anchored to the concrete structures. Load 
was applied on these aprons and consisted of earth fill 
and the additional weight of water obtained when the 
water level was raised and equal to the difference in 
water levels upstream and downstream of the struc- 
tures. The power-house as well as the dam are built 
on a sand filter, which is drained downstream through 
the galleries in the concrete. Further, to increase the 
load in the ground under the structures, and thereby 





FIG. 92—Runner of Kaplan Turbine. 








increase the resistance to sliding in the layers below 
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the sand filter, two rows of sand wells have been pro- 
vided, the purpose of which is to reduce the pressure 
of the artesian ground water. The top of the wells 
communicates with the galleries in the power house 
and the dam. 

It was evident that with the heavy structures in 
question considerable settlement was unavoidable. 
Complicated and comprehensive calculations of such 


the scheme, when the water level was raised, it was 
evident that the parts of the aprons close to the big 
structures would be subject to considerable deforma- 
tion. As it was imperative to make the aprons water- 
tight, it was necessary to make the connection between 
the aprons and the mass concrete structures very 
flexible. The problem was solved by making the 











apron close to the power station and the dam of 


tions and in order ultimately to obtain, if at all 
possible, vertical turbine shafts, it was decided that 
the first turbine should be erected with the shaft 
sloping 0-075 per cent., the top portion deflected 
downstream. For the three turbine units erected 
later on, the slope of the shaft was reduced by the 
angle through which the power station in the mean- 
time had turned. Most_of the settlement had come 


























Fics. 94 AND 95—Construction of Svir Dam and Power Station, 


settlement were made, based upon extensive experi- 
ments to determine theJcompressibility of the ground 
by vertical load without lateral expansion. The 
calculations showed that considerable settlement 
would take place in the ground and that special pre- 
cautions must be taken. 

As far as possible, cracks in the mass concrete in 
the dam and the substructure of the power station, 








Fic. 96—Concrete Structure for Protection Against Ice. 


due to uneven settlement, were guarded against by 
carrying out the depositing of the concrete in blocks 
of small dimensions. The lower parts of the concrete 
foundation were thus deposited in blocks"at a certain 
distance from each other. When the greater part of 
the settlement had come to an end, most of the free 
spaces were concreted in, so that only a few separated 


asphalt concrete, on top of which was placed a layer 
of asphalt, as shown in Fig. 91. The connection 
between the aprons and the concrete cut-off walls 
upstream of the aprons was designed on the same 
principle ; also the expansion and contraction joints 
between different parts of the apron were made 
similarly. The whole of the aprons was then covered 


to an end some months after the load was applied, 
and the turbine shafts are now practically vertical. 
To check the correctness of the estimate of the 
settlement, a system of gauges was erected all over 
the works by which the movement could be observed 
not only on the ground surface, but also at points 
situated at considerable depth. Readings of these 








Fic. 97 


with two layers of asphalt mats and on top thereof 
was placed a layer of puddled clay. During the period 
of construction careful records were taken of the 
settlements, and it may be mentioned that the greatest 
settlement observed at the power station was about 
10in. and at the dam about Qin. 





monoliths were left. The concreting of these was 


The estimates of settlement showed that, due to 





Downstream -Side of Dam. 


gauges were taken at intervals during the whole period 
of construction. To check the deformation of the 
concrete actually taking place, precision levelling 
was carried out at regular intervals at points in the 
inspection galleries, both during the period of con- 
struction and afterwards. The results of these 
observations™have in every essential confirmed the 
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FIG. 98—View of Svir Power-House and Dam, Looking Upstream. 


then carried out in parallel shifts up to full height, and 
as soon as the settlement caused thereby had more or 
less ended, the spaces between the monoliths were 
concreted. 

As the aprons had to be constructed after the 
greater part of the mass concrete was deposited, and 
as the greater part of the load, 7.e., that caused by 
the water, would be applied after the completion of 





the raising of the upstream water level, the settlement 
would not be the same at the upstream and at the 
downstream ends of the power station. The hori- 
zontal load on the power station would tend to make 
the shaft lean downstream, but this would be more 
than counteracted by the settlement due to increased 
load on the ground above the power station, due to 
the higher water level. According to the calcula- 





estimate of the settlement made before the construc- 
tion was begun. 

As previously mentioned, in the power station there 
are installed four turbines with vertical sbafts and 
direct-coupled generators. The turbines are of the 
Kaplan type and the runners have a diameter of 
24ft. 4in., with four blades of stainless steel—the 
largest runners yet built. A view of the runner is 
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shown in Fig. 92, and a photograph of one of the 
guide vanes is reproduced in Fig. 93. The height of 
the guide vane is 10ft. 6in. 

As stated, the cofferdams were built of timber 
cribs. Views of the power-house and part of the 
dam under construction are shown in Figs. 94 
and 95. 

The concrete structure for protection against ice 
upstream of the power-house is shown in Fig. 96, 
and two views of the completed scheme are shown in 
Figs. 97 and 98. 


To give an idea of the magnitude of the works the 
following approximate quantities may be mentioned: 
concrete, 800,000 cu. yds.; steel reinforcement, 20,000 
tons; earth work, 4,000,000 cu. yds. 
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Suipes’ StrucTuRE STRENGTH. 


N Wednesday morning Mr. E. H. Mitchell pre- 
sented a paper entitled ‘‘ The Strength of Ships’ 
Structures under Compressive Stresses.” In intro- 
ducing it he pointed out that several theoretical and 
empirical formule had been evolved for obtaining the 
strength of structures in compression, but no one of 
these formule could be applied to give direct results 
for such a complex structure as that of a ship’s deck 
or bottom. He then went on to discuss the formulze 
of Euler, Gordon-Rankine, Professor Lilley, Professor 
Bryan, and Dr. Montgomerie, and their use under 
varying conditions. He further showed how they 
were confirmed by the experiments made on deck 
plating and girders, described in the paper. Finally 
the application of the formule to a moderate sized 
cargo vessel was discussed with a view to estimating 
the strength in the deck abreast the hatches. The 
welded structure was considered and particulars of 

crushing tests given. 
Discussion. 


Mr. J. Foster King said that why the author should 
have deduced that we knew nothing about com- 
pressive stresses rather passed his comprehension. 
For the last twenty-five years we had become alive 
to the fact that the major stresses to be provided for 
in the merchant ship were those in compression, 
whether on the top or on the bottom. When trouble 
did occur it had the curious habit of occurring across 
the middle of the ship. In classification work we had 
arrived at the stage at which we knew what material 
to provide and how to provide it in order to resist 
compressive as well as tension stresses. 

Mr. A. T. Wall said that the paper led us a step 
further in our technical knowledge of ships’ structures 
and had a practical application with regard to com- 
pression stresses. Although many assumptions must 
be made in such formule as had been presented, the 
assumptions all appeared to be reasonable. With 
regard to welding, it was interesting to note that the 
crushing load was increased by 50 per cent. by the 
proper distribution of the welded material, as shown 
by the paper. That emphasised the truism that there 
was always need for special design of welded 
structures. 

Mr. G. J. Johnstone said that when a complex 
structure was under compression the slender parts 
would cripple first, and from the time they became 
crippled they were out of account. Therefore he 
took exception to the method adopted by Mr. 
Mitchell, who added up in a certain way the strengths 
derived from all the separate parts, both slender and 
stiff, and obtained a result which he had said would 
represent the ultimate crushing load for the whole 
structure. 

Mr. W. Thomson said that the chief interest of the 
paper was its application to the normal type of cargo 
ship, and it appeared questionable that the author’s 
method of applying his results was correct. The 
question at issue was not the total load or the average 
load, but the minimum load at which the decks would 
buckle. If the problem be approached from that 
standpoint it would be generally agreed, he believed, 
that the weakest point was the deck plating at the 
middle of the span, a fact borne out by experience in 
actual cases of damage. That plating received very 
little support from the fixing of the corners, and the 
inclusion of the resistance of the gunwale corner in 
the resistance of the deck to buckling gave a value 
which was largely fictitious. 

Mr. Mitchell, in his reply, said he was not entirely 
in agreement with Mr. Johnstone. The crushing 
strength depended on the moment of inertia of the 
section ; but in any built-up section of the nature of 
that under consideration the moment of inertia 
hardly came into the matter. The collapse always 
occurred by secondary flexure. Mr. Mitchell also dis- 
agreed with the view that the part which gave way 
first did not continue to take its share of the load. 
He pointed out that when a pillar began to collapse 
it would give way by quite a large amount without 
alteration of the load; similarly, if the intermediate 
plating in a ship’s structure collapsed, it still con- 
tinued to contribute its assistance for long before the 
total collapse of the structure. 





On Thursday morning, April 2nd, the following 


ITI. 


Present Position of Marine Steam Boilers,’’ by Engineer 
Rear-Admiral W. M. Whayman, and “ Naval 
Water-tube Boilers,” by Engineer Captain S. R. 
Dight. An abstract of Admiral Whayman’s paper 
was given in these columns last week, and one of 
Captain Dight’s paper appears in this issue. 


DIscuUsSSION. 


Sir Harold Yarrow, after emphasising the invaluable 
service rendered to the country by the experiments 
at the Admiralty Fuel Experimental Station at 
Haslar, said that the results of Captain Dight’s experi- 
ments showing that the increased rating of boilers 
after a certain point reduced the circulation of the 
water, whilst an increase of boiler pressure increased 
the circulation, were both contrary to the usual 
beliefs. He supposed Captain Dight was satisfied 
that the Pitot tube gave reliable data, especially where 
a mixture of water and steam was passing and when 
the apparatus was placed in such a position that it 
might not be free from turbulence, especially as the 
rating increased. 

Sir Harold threw on the screen diagrams of marine 
boiler installations with the object of showing that in 
a narrow bank of tubes the circulation was quite 
satisfactory. The first represented one of the many 
boilers fitted in naval ships in both British and foreign 
navies. In some boilers of that type fitted in a 
foreign cruiser there were six rows of 1?in. diameter 
tubes, the length of the fire row being 12ft. 3in. 
The rating of the boilers on the full-power trial had 
exceeded 22 Ib. of water per square foot of generating 
surface from and at 212 deg. Fah. The second boiler 
illustrated was one of those fitted in the “Conte di 
Savoia.”’ In that case there were only four rows of 
tubes in front of the superheater, the fire row tubes 
being 2in. in diameter and 13ft. 2in. long. The 
circulation in the four-row nest in this and many other 
similar boilers had been quite satisfactory without 
any connecting pipes between the top water drum 
or the steam drum and the lower water drum. He 
then showed the boilers that will be fitted in the new 
Holland-America liner “‘ Prinsendam.” They will 
be similar to those of the ‘‘ Conte di Savoia,” but 
will work at a boiler pressure of 600 lb. per square 
inch and at 760 deg. to 770 deg. steam temperature. 
The fourth boiler was of the land type, and one in 
which the fire row tubes were exposed to considerable 
heat by direct radiation. They were of lin. diameter 
and 14ft. 3in. long. The fifth illustration was of 
another arrangement of tubes for the land boiler. 
They were of 1?in. diameter and 14ft. 9in. long, there 
being four rows of tubes in front of the superheater. 
In all these cases, said Sir Harold, the circulation in 
narrow banks of tubes, although of considerable 
length and exposed to great heat, was quite satis- 
factory ; there was no reason to provide the banks 
of tubes with a supply of water by means of connect- 
ing pipes, as the circulation could quite well take care 
of itself. 

To the information given by Admiral Whayman 
in his tables concerning different types of boilers, 
Sir Harold added the following particulars of the 
Holland-America liner ‘ Prinsendam ”’ : — Boiler 
pressure, 600 lb.; superheat temperature, 760 deg. 
to 770 deg.; evaporation per square foot of boiler 
floor area, 113 Ib.; boiler efficiency, 87-5 per cent. 
The results of Captain Dight’s experiments with 
the augmentor were in’ a sense a step towards forced 
circulation. His firm was building at Scotstoun, 
for the Admiralty, a Velox boiler having forced 
circulation and also a highly forced circulation of 
furnace gases; indeed, the speed of the furnace 
gases at one part was equal to half the speed of sound. 
Dr. S. F. Dorey (Lloyd’s Register), discussing 
boiler materials, said that in marine work the ordinary 
carbon boiler steel was quite satisfactory, and he 
felt that temperatures should be limited for the 
present to those which could be used with that quality 
of material. There might be a clamour for higher 
qualities of materials for land installations, but he 
did not think we could say at present that the steel 
maker could produce consistently such qualities 
in special materials as would give freedom from inter- 
crystalline breakdown and ageing. 

Referring to Captain Dight’s paper, he said that 
the demand for higher rates of heat transmission and 


tubes should be as great as possible. The author 
had drawn attention to the fact that at high outputs 
the upward mass flow in the fire row tubes decreased 
as the rate of steam generation increased, and Dr. 
Dorey exhibited a family of curves, the mass flow in 
a fire row tube being plotted against the density of 
the mixture leaving a fire row tube, for various 
values of the density in the outer row tube, his 
purpose being to indicate how the upward mass flow in 
the fire row tubes decreased as the rate of steam genera- 
tion increased. In preparing the curves he had used 
the formula given by Captain Dight in the Appendix 
to the paper. His diagram indicated clearly that 
for a given evaporation an increase in working pressure 
would speed up circulation. It indicated also the 
advantage of external downcomers, and suggested 
that it might be worth while arranging for the feed 
to be mtroduced into the lower drums during periods 
of overload. 

Mr. A. Macfarlane suggested that the figures in 
a table in Admiral Whayman’s paper, giving par- 
ticulars of air heaters, were rather misleading, as 
they appeared to indicate that increased fan horse- 
power was necessary when using the Howden- 
Ljiingstrém air heater as compared with the tubular 
air heater, the figures being 54 and 41 respectively. 
Presumably the difference in fan power was due 
primarily to the higher resistance of the Howden- 
Ljiingstrém heater, but for a preheater having a total 
resistance of 1-85im. water gauge (as given in that 
particular case) the dimensions and weights would 
be considerably less than were given in the table. 
For a heat recovery similar to that given for the 
tubular heater (i.e., a final gas temperature of 300 deg. 
Fah.), it was a very simple matter to design a Howden- 
Ljiingstr6m preheater having a total resistance of 
only 0-75in. water gauge, which was 0-125in. less 
than the figure given for the tubular preheater 
(0-875in.). In that case, of course, the fan power 
would be correspondingly less than with the tubular 
preheater, the weight would be only 10 tons, as 
against 15 tons for the tubular preheater, and the 
space occupied would be 470 cubic feet, which was 
less than half that occupied by the tubular preheater. 

Wing-Commander T. R. Cave-Browne-Cave, refer- 
ring to the problem of circulation in the boiler, 
pointed out that the mixture of steam and water 
passing the ends of the Pitot tube varied, because 
there was necessarily a good deal of turbulence at 
that point ; there were bubbles of steam and lump 
of water hitting the mouth of the tube alternately, 
constituting a very great variation of pressure. 
The alternative he suggested was to make a cuff 
extension to the mouth of the tube so as to form a 
border orifice and to measure the difference of 
pressure between two points, one of which was 
just inside the cuff, where the flow was contracting. 
From such a border orifice one would get an indication 
very much more steady and uniform than by means 
of a Pitot tube introduced into the bottom of the tube. 
It seemed that the problem of circulation in a 
normal type boiler was in a very unsatisfactory 
state; but from a consideration of first principles 
there seemed every indication that forced circulation 
would immensely improve the heat transfer from the 
tubes to the water. There seemed a tendency to 
go to new types of boilers having enormously long 
lengths of tube and arrangements which differed 
very greatly indeed from those of the type of boiler 
of which a great many British engineers had had 
long experience ; but he did not see any justification 
for that until we had tried forced circulation and had 
determined exactly what we could do by means of it. 


Major W. Gregson said that in respect of the overall 
efficiencies of the different classes of well-known boilers 
there was very little difference between them, as was 
indicated by Admiral Whayman. Again, although in 
Table A in Admiral Whayman’s paper there was a big 
variation in the figures representing the evaporation 
per ton weight and per square foot of floor space, it 
seemed that if we brought them down to a common 
denominator there would be very little difference. 
Those in the early part of the table were all working 
at low ratings per square foot of heatig surface. 
If the figures for evaporation per ton weight and per 
square foot of floor space were translated into the 
higher ratings they would be on practically the same 
basis. Even with present-day technique, accidents 
might occur, and it seemed that with the newer type 
of forced circulation boiler there was more likely to 
be complete shut-down and physical damage, owing 
to the dependence upon the auxiliaries to keep them 
going. That meant that, in order to give them reli- 
ability equivalent to the ordinary natural circulation 
boiler, certain auxiliaries would have to be duplicated. 
Allowing for the weight of the additional standby 


auxiliaries, it seemed that the evaporations per ton 
weight and per square foot of floor space would 
balance out. 


Whilst agreeing with Captain Dight concerning the 


functioning of the augmentor and the fact that it 
must increase the effectiveness of the boiler, Major 
Gregson suggested that Captain Dight’s mathe- 
matics-cum-physics on the situation were not quite 
in accordance with accepted practice. He agreed with 
Wing-Commander Cave-Browne-Cave that it was 
necessary to find some other means than the Pitot 
tube for measuring velocities through boiler tubes. 





higher steam temperatures rendered it increasingly 





, papers were discussed together :—‘‘ Review of 





important that the mass flow through the fire row 





Referring again to the augmentor, he said that in the 
centre portion of it there was a mixture which was 
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very largely steam and contained a proportionately 
small amount of water. He suggested that unless 
protection were afforded to the plate at the lower 
portion of the steam drum there would be trouble 
there owing to overheating, because instead of there 
being water, there would be a froth wall; a froth 
wall, consisting very largely of steam, was a very good 
insulator. 

Although Captain Dight was very definite concern- 
ing the disadvantages of the downcomers, Major 
Gregson said that he personally still believed in the 
downcomer because it was one of the few means by 
which one could get solid water down and improve 
the circulation in any type of boiler. If, by reason of 
the downeomer, one increased the basic weight of the 
boiler by 20 per cent., but increased the evaporation 
by 40 per cent., it was surely worth while. Except in 
starting up, he did not see why there should be any 
differential strains, which could not be allowed for by 
suitably curving the downcomers. 

Mr. 8S. McEwen said that neither paper had made 
reference to size of boiler units, but there was a very 
considerable difference between marine and land 
practice in that respect. Many years ago there was a 
tendency in the marine world to insist on boilers being 
of such size that each could be built as a complete 
unit and lifted bodily into. a ship. Latterly, the 
tendency had been to build a boiler in position in:the 
ship, and that tendency had removed at least one of 
the restrictions to size. But marine practice was still 
a long way behind land practice in regard to size. 
In marine work the load factor was very much better 
than in land work, and it was difficult to understand 
why it should be necessary to have several boilers 
of 50,000 lb. per hour capacity instead of having a 
smaller number of larger boilers. 

Mr. W. Yorath-Lewis said that Captain Dight had 
certainly augmented the virtues of the three-drum 
boiler by recourse to several rational practices of the 
past, yet only at the expense of the increased weight 
bemoaned throughout his discourse. Nevertheless, 
he had shown that no other boiler could compare 
with it in point of steam output per unit deadweight, 
floor area, or volumetric space, and it was surely not 
for lack of virtues in those directions (vitally impor- 
tant for a warship) that in his penultimate paragraph 
he had taken a header into the foreign waters of 
forced circulation. Their fascination lay, no doubt, 
rather m their controls than in their complications 
and cost. But if Captain Dight would dive a little 
more deeply in home waters he would find that the 
perfected boiler controls common in land practice 
were probably quite well applicable to naval require- 
ments. In the discussion of Engineer Rear-Admiral 
Hynes’ paper in 1929 Mr. Hamilton Martin had 
referred to Dutch cruisers, which, having a few 
Perkins tubes in their three-drum boilers, were able 
to steam 1} knots faster than their sister ships, whose 
boilers had no such curtain tubes in their combustion 
chambers. Thus it seemed that the more we stuck to 
the inverted ““V” type of boiler the greater still 
would be the advance. He then described his own 
boiler, which was illustrated in our issue of April 
19th, 1935. " 

Mr. John Reid, referring to the table m Admiral 
Whayman’s paper, giving particulars of air heaters 
for a boiler having a normal evaporation of 55,000 Ib. 
per hour, said that roughly 40-50 h.p. would be used 
to deal with air supply to that one boiler; that was 
ten times too much, and he agreed with Admiral 
Whayman that it was high time we considered what 
we were doing with auxiliary power in connection 
with air heating. 

Commenting on the criticisms of Captaim Dight’s 
Pitot tube readings for speeds in tubes, Mr. Reid 
recalled that some years ago, when dealing with 
circulation through water tubes, he had placed a 
small propeller up a bank of vertical tubes. He had 
thought it would be futile, but it had worked out very 
well, because the propeller was very light and the 
diameter of its shaft was only }in., and there was very 
little trouble with the glands where the shaft came out. 
The speeds in the bank of tubes, ascertained in that 
way, were comparable with those obtamed with 
Pitot tubes, which, it had been thought, must be 
wrong; they were from 3ft. to 5ft. per second at 
best—much lower than had been e ted. But it 
was also found that a propeller placed halfway up a 
bank of tubes would stop and then reverse; it was 
discovered that by manipulating the fires the circula- 
tion in the tubes could be reversed, and there was no 
way of getting the circulation back to what was 
thought to be the proper direction until the fires were 
drawn and were started again. So that he was mn 
favour of forced circulation. The Germans were 
getting round the cireulation question very cleverly 
by improving and controlling the furnace combus- 
tion. 

With regard to a diagram in which Captain Dight 
had given the air heater the credit for 3 or 4 per cent. 
increase of boiler efficiency. he suggested that the 
reason why the efficiency of the boiler fitted with the 
air heater was increased was not the modicum of 
heat that was brought back, but the fact that in the 
fitting of the air heater the air delivery to the registers 
was altered completely ; there was a better form of 
register than the old weighted flap type, and better 
boiler efficiency was obtained by better furnace 
combustion. Thus the fitting of the air heater had 


permitted the improvement to be effected, but the 





credit for the improved efficiency should not be given 
to the small amount of extra heat given to the air. 

Professor C. J. Hawkes recalled that in 1933 he 
had stated that the boilers then described by Captain 
Dight had nearly reached their limit of output ; 
that statement appeared to be confirmed by the 
experiments detailed in the present paper. 

The great influence of friction, particularly in the 
downcomer, on the velocity likely to be attained in 
tubes was astonishing. Taking into account the heat 
transmitted, and the frictional losses, Captain Dight 
would derive some lead as to the effect of tube 
dimensions and steam pressure on the circulation. 
It would seem worth while putting l}in. tubes into 
the last row, for one would reduce resistance to 
flow, which, of course, concerned the natural circula- 
tion in the boiler. The effect of changing the position 
of the feed delivery pipes and the addition of the 
circulation augmentor had given the naval boiler a 
new lease of life. He asked to what extent circulation 
was influenced by feed water temperature and whether 
the boiler efficiency had been increased by the 
circulation augmentor. 

Dealing with a reference in the paper to the total 
area of the holes in a feed pipe being equal to 2-5 
times the area of the pipé, Professor Hawkes suggested 
that if the area of the holes was smaller and if the 
feed pressure were slightly increased, one would secure 
the distribution required in the boiler. The use of 
small nozzles directed to the outer row of tubes would 
assist circulation. 

Admiral Whayman, replying, said, with regard to 
the table in his paper giving particulars of air heaters, 
the particulars in that table were selected from actual 
proposals that were put out, and he welcomed the 
corrected figures given by Mr. MacFarlane. But the 
whole point in bringing that subject to the front 
was to stress the importance of avoiding the waste 
of much power in the air supply arrangements and 
of avoiding too complicated an arrangement. It 
was difficult to give a straightforward answer as to 
the limiting factors in marine work. Generally 
speaking, the limit of size of boiler was determined 
by the headroom available, but the output of the 
boiler was dependent largely on the rating at which 
it was used. The capacities of naval boilers were 
up to between 200,000 Ib. and 300,000 lb. of steam 
per hour. Replying to Professor Hawkes, he said 
that the diameter of the outer rows of tubes had been 





increased in the boilers of the German ships * Scharn- 
horst ’” and “‘ Gneisenau.”’ 

Captain Dight said that if those who had challenged 
the use of the Pitot tube would read his paper care- 
fully they would appreciate that he was not using 
absolute figures from the Pitot tube readings. The 
measurements from Pitot tube apparatus had been 
obtained by calibration of the tube with water 
flowing through it and did not depend on theoretical 
figures. Again, the Pitot tube was not merely intro- 
duced into the end of the boiler tube, but was mserted 
into the boiler tube a long way past the normally 
turbulent space. In the paper there was corrobora- 
tion of the results obtained by the Pitot tube with 
measurements made in other ways, and he was not 
accepting the Pitot tube readings entirely on their 
own merits. He disagreed with Mr. Reid concerning 
the small effect of the air heating upon boiler effi- 
ciency. During the trials very careful records were 
made of the CO, figures and the unburned gas, and 
so on, and the CO, figures were practically the same 
with the open front, without the air heaters, as with 
the air heaters. The greater proportion of the 
improved efficiency was due to the heating of the air, 
and not to the slight improvement in combustion. 

In a written communication Mr. W. Hamilton 
Martin said that he still wondered whether a partial 
reversion to the use of a dividing wall built up of a 
relatively small number of comparatively large- 
diameter Field tubes, say, 34in. bore, as used by his 
father some thirty-five years ago in his Yarrow type 
naval boilers in Holland, would not offer advantages 
at the higher rates of evaporation used to-day. The 
Field tubes, widely spaced, but only partly embedded 
in the refractory wall, ensured a positive circulation, 
giving a more even heat distribution and release in 
both parts of the combustion chamber, allowing of 
cleaning fires alternately in both halves, the boiler 
output not being affected very materially, so that 
up to 75 per cent. of normal output could be main- 
tained during cleaning. A very marked increase of 
output might conceivably be obtained by making the 
feed entry through a collector at the foot of the Field 
tubes. The tubes would have to be made of suitable 
nickel-free heat-resisting, non-scaling steel, with 
good cold working and welding features, to ensure 
their long life. 

(To be continued.) 








An Outdoor Impulse Generator. 


Wr an in many parts of the world lightning storms are 
of great severity and frequency and electrical engi- 
neers are able to record transients on transmission lines by 
installing suitable apparatus for giving records when the 
transient arrives, the method is scarcely practicable in 
England. Months or even years of waiting might easily 
pass unrewarded, thus making it necessary to produce 
transients artificially for research purposes. To meet the 
requirements, the Metropolitan-Vickers Electrical Com- 
pany has recentiy supplied to the British Electrical and 
Allied Industries Research Association an impulse 
generator to work in conjunction with a portable cathode 
ray oscillograph and outdoor capacity potential divider 
and to produce impulsive voltages capable of sparking 
over the heaviest insulation used on the transmission, 
132-kV, the C.E.B. lines. 

It is described by Mr. F, 8S. Edwards in the April issue 
of the Metropolitan-Vickers Gazette, from which the follow- 
ing information is taken. Owing to the peculiar con- 
ditions of service, the apparatus presents unusual features. 
The size and high voltage of the generator precluded the 
use of a protective covering, while portability necessitated 
building it in parts suitable for easy handling and trans- 
port and capable of being erected under all conditions 
likely to be encountered. As the site on which the appa- 
ratus may have to be erected may possibly be a field 
liable to be waterlogged after heavy rain and relatively 
poor lifting tackle may have to be used, the provision of 
light parts, easily slung and readily fixed in position, was 
essential. To avoid the need for elaborate lining up, 
bracing pieces are used to ensure correct alignment of the 
parts and to make the structure rigid. It was specified 
that the base on which the apparatus is mounted should 
be capable of adjustment to compensate for moderate 
irregularities in the ground surface and that as far as 
possible all nominally identical parts were to be inter- 
changeable. Another requirement was that it should be 
possible, if necessary, to raise the discharge capacity of 
each stage by the addition of more condensers without the 
need for drastic alterations in the existing parts. All these 
requirements have been met, while, in addition, the 
apparatus has been designed so that additional stages can 
be added if required to increase the output voltage and by 
a quick and simple rearrangement of the resistances it is 
possible to utilise the full energy of the equipment at less 
than full output voltage with a corresponding increase in 
the discharge capacity. 

With a total discharge capacity of -01y F and an output 
voltage of 1,300,000 volts the total energy liberated by a 
discharge is 8450 Joules. The decision regarding the 
number of stages to be employed was influenced by many 
conflicting factors. While the weight and size of the 
stages would have been diminished by increasing the 
number, the total weight, cost, and time needed for erection 
and dismantling would have been inereased. On the other 
hand, the cost and weight of the D.C set required for 
excitation diminishes as the stage voltage decreases. 





Finally twelve stages, each of 109 kV, were decided upon 
as being the most suitable, and the capacity of each stage 
therefore had to be 0-124 F. Actually the value is about 
0-125y4F. The well-known Marx circuit, modified by 
Mr. Goodlet to avoid stress being applied to the load during 
the charging process, is employed. 

The estimated surge impedance of the overhead lines 
on which the generator is to be used is about 500 ohms, 
so that under these conditions the wave tail, or the time 
required for the generator voltage to fall to half its initial 
value (given by resistance in ohms x log,2 x discharge 
capacity in m.f.d.) is 3-5 microseconds. Depending upon 
the design of the condensers, there are widely differing 
ways in which the three components of an impulse gene- 
rator, i.e., condensers, resistances, and spark gaps, can be 
arranged. In this particular case it was found most con- 
venient to arrange the condensers in vertical columns and 
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FIGS. 1 AND 2—GENERATOR CIRCUITS 


to separate each condenser from those in the adjacent 
stages by insulating supports. The spark gaps thus auto- 
matically fell into one vertical plane, thus greatly assisting 
the design of their operating mechanism, whilst the 
resistances are all of the same Jength and serve as bracing 
rods. 

The circuit employed and the actual relative positions 
of the components are shown in Fig. 1, while Fig. 2 
indicates how by the removal of one half of the resistance 
rods and their replacement by conductors, and removal of 
alternate pairs of spheres from the gaps, the generator 
can be converted into a six-stage set having four times 
the discharge capacity of the original set. The oil-impreg- 
nated type of condenser in which the active dielectric is 
enclosed in a cylinder with shrunk-on light alloy end 
plates is employed. Condensers constructed in this way 
can readily be mounted in vertical columns. They have 
proved highly satisfactory for indoor service, but in view 
of the conditions under which they have to work on this 
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surge generator, a porcelain cylinder has been sub-| which was against their use. Their brittleness would also 
stituted for the usual varnished paper cylinder, and the| have rendered them useless as stays, and made them 
end plates are secured jn position with Portland cement. generally inconvenient, and the use of metallic resistances 
For the sake of lightness, light alloy castings have been | was therefore finally decided upon. Conductors in the 
employed instead of galvanised malleable cast iron cus-| form of ribbon and arranged to be non-inductive are 
tomary with porcelain, and in this way approximately | wound upon varnished paper tubes, with light alloy end 
50 lb. per condenser, or over half a ton in all, has been caps, and are taped up with linen tape and then treated 
saved. The top of each condenser consists of a sheet of | with many coats of special waterproof varnish. Each 
galvanised iron with a waterproof joint. It is bolted down | tube has a resistance of 2600 ohms, so that the wave tail 
to the top casting, and as the end plates form the con- | of the generator on open circuit is about 110 milliseconds, 


denser electrodes no other connections are necessary. 











FiG. 3—GENERATOR IN COURSE OF ASSEMBLY 


or over thirty times the wave tail on load. Arrangements 
have been made to enable all the gaps to be adjusted 
simultaneously. A small capstan handle actuates a screw 
and a vernier scale is provided for measuring the setting. 

An unusual method of manufacturing the spheres was 
adopted. Composed of a special alloy, they were cast in 
the form of two hemispherical shells, one having a boss. 
They were welded together, turned spherical in a lathe, 
and finally polished. Owing to the low specific gravity of 
the alloy they are as light as the more common copper 
spheres, while on account of their thickness they are much 
more robust. The base of the apparatus consists of a 
welded steel channel section frame with large steel plates 
welded on the top on which the four columns of con- 
densers stand. At the corners the frame is strengthened 
and tapped to take l}in. steel bolts with tapered heads, 
which fit into corresponding recesses in four steel plates 
resting on the plank foundation and attached to it by coach 
screws, an arrangement which prevents lateral motion of 
the frame which can be levelled by adjustment of the bolts. 

The condenser columns are bolted together by }in. 
galvanised steel bolts. Solid drawn steel tubes connect 
the adjacent columns of condensers and supports together, 





A view of the generator in the course of assembly is 
given in Fig. 3, while Fig. 4 shows eight stages of the 
condenser erected on an outdoor site and in use on a 
33-kV transmission line. The oscillograms, Fig. 5, were 
obtained in the works when six stages of the generator had 
been built, giving 420 kV. Calling these oscillograms 
a, b, c, and, reading downwards, we have (a) open circuit 
voltage wave, showing wave front, half period of timing 
oscillation, 0-25 microsecond ; (b) the tail of the same wave 
decaying to half value in about 85 microseconds, half 
period of timing oscillation, 4 microseconds; (c) short- 
circuit voltage wave showing damped oscillatory discharge, 
half period of timing oscillation, 1 microsecond. The 
duration of the wave front in (a) is probably much 
shorter than 0-5 microsecond, as a rubber cored delay 
cable was used in the recording. In cases a and 6 a 
resistance potential divider of 39,000 ohms was used. 








American Engineering News. 


Locomotives and Trains. 


Two more oil-engined streamlined trains have 
been ordered by the Chicago, Burlington and Quincy 
Railroad to operate between Chicago and Denver, and 
are intended to make the run of 1040 miles in sixteen hours, 
with an average of 65 miles an hour, including 
seven stops. Each train will consist of ten cars, two of 
which will have oil-electric power equipment. The first 
two cars will include engine rooms, with baggage com- 
partments, and smoking rooms. Behind these will be a 
reclining-chair car, four sleeping cars, club car, dining car, 
and observation car with reading room and other facilities. 
Six of the cars will be in articulated pairs, with three 
bogies to each pair; the others will have the usual 
arrangement of bogies.—Of 125 locomotives built by 
American firms in 1935, there were 83 for home use and 
42 for export. Of these 83, steam engines were in the 
majority, numbering 28, with 7 electric locomotives and 
48 of various oil-engine, oil-electric, and petrol combina- 
tions. The largest single order was for 14 oil-electric 
engines for the contractors on the Grand Coulee Dam.— 
Nearly all the regular steam locomotives were six or 
eight-coupled, the latter being used even for passenger 
service. Thus, the Chesapeake and Ohio Railroad has 
passenger engines of the 4-8-4 class, with 72in. drivers, 
and cylinders 27}in. by 36in. Their weight is 238 tons, 
with 136 tons on the drivers. The Boston and Maine 
Railroad has made dynamometer tests on its 4-8-2 ‘fast 
goods engines, with loads of 2840 and 4900 tons at 23 to 
30 m.p.h. On runs of 84 miles, the coal consumption 
per 1000 gross ton-miles was from 63 lb. to 76 lb., while 


Two condensers in parallel form a siage, and four 
columns are to be seen in the illustrations. The use of 
four columns was the means of greatly reducing the 
individual weights, although not the total weight, and it 
has made the generator more stable than it would other- 
wise have been. The horizontal stays for paralleling the 
condensers form a convenient frame for carrying the 
spark gaps. While the condenser supports have dimen- 
sions corresponding to those of the condenser containers, 
the fact that they are empty and therefore relatively light 














FiG. 4—GENERATOR ERECTED OUTDOORS 


did not necessitate the use of a light alloy for the end 
plates, and an appreciable sum was saved by the employ- 
ment of galvanised iron. 

As the wave tail due to the load is only 3-5 micro- 
seconds, the tail on open circuit is immaterial, provided 
it is not greater than, say, twenty times this value. 
While resistances composed of ordinary tap water or 
even ditch water would have had ample thermal capacity 
and resistance, the labour of filling up twenty-three of 
them would have been tedious. The possibility of their 
being broken and frozen in winter was another factor 








FiG. 5—-CATHODE RAY OSCILLOGRAMS 


and these tubes carry the spark gaps. During erection 
horizontal steel bars are-used to space the columns in the 
direction of the gaps, or, alternatively, steel tubes having 
dimensions similar to those of the resistances can be fitted 
diagonally and replaced by the resistances when every- 
thing is fixed in position. When the set is in use, these 
steel tubes can be employed to replace some of the resist- 
ances when it is desired to increase the stage capacity 


| and work at a lower output voltage. Additional steel 


tubes are used at each end of the generator to form a 
ladder for gaining access to any part. The length of the 
generator is 62in., the width 50in., and the height 17ft.; 
the approximate weight is 4 tons. 

For charging the generator a two-stage multiplying 
circuit capable of supplying D.C. of either polarity is 
employed. It consists of a 65-kV power transformer, two- 
filament transformers, two rectifying valves, and the 
necessary control gear. While the transformers and con- 
trol gear are of normal design, they have been made 
waterproof for use outdoors. The rectifying valves are 
glass units, enclosed in porcelain containers filled with oil. 
Only one condenser is used, as the condenser normally 
connected across the output terminals is provided by the 
impulse generator. Owing to the large capacity of the 
generator during charging (1-44 uF), it was quite im- 
possible to maintain the usual proportions between the 
condenser sizes of a two-stage circuit. Actually, the series 
condenser has been built into a container identical with 
those used in the generator and has a capacity of approxi- 
mately 0-005 F. During charging the voltage in this 
condenser is virtually purely alternating for a number of 





cycles, and it was accordingly designed for a much lower 
dielectric stress than the other condensers. 


for 30 or 40 miles, where the gradients were fairly heavy, 
the rate was from 80 Ib. to 122 1b. On the latter portions 
of the run, the average draw-bar horse-power ranged 
from 2500 to 3100h.p. These engines have cylinders 
28in. by 3lin.; drivers, 73in. diameter ; weight, 208 tons 
with 135 tons on drivers; tender, in working order, 188 
tons. 


Improvements at American Sewage Works. 


A number of lines of development in the design 
and operation of municipal sewage works were reviewed 
at the annual meeting of the Illinois Society of Engineers. 
Screenings are handled less offensively, being kept from 
sight and often incinerated or comminuted and returned 
to the sewage. Since the abandonment of the_septic 
tank, primary sedimentation takes place either in Imhoff 
tanks or in mechanically cleaned settling tanks, with 
or without chemical treatment. Operation of Imhoff 
tanks has been improved by the use of larger sludge 
digestion chambers, so that sufficient digested sludge can 
be maintained to neutralise the acidity due to fresh 
digesting sludge. Chemical coagulation is as yet experi- 
mental, although a few new works are designed with a 
view to its use. Collection and utilisation of gas from 
sewage sludge is increasing notably, and is applied for 
different purposes, such as heating buildings and digestion 
tanks, heating an incinerator for di of screenings, 
or producing power for activated sludge plants or for 
pumping sewage and sludge. The gas is more valuable 
for power purposes than for heating, and the waste heat 
from gas engines may be utilised for heating purposes. 
It is important therefore so to operate the digestion as to 
produce the greatest amount of gas. Foaming and scum 
accumulation must be prevented. The sludge is dried 
usually on open beds; the advantages of glass-covered 
are not yet proved, as compared with larger area 
of open beds. There are possible economies in ferric- 
chloride treatment, followed by filtration and incineration. 
Mechanical drying and grinding of digested sludge is 
another matter of varied opinions. But the power value 
of sludge gas is lost, although there may be some power 
developed by the combustion of the sludge. The operation 
of activated sludge plants is gradually coming down ta a 
fairly uniform basis. Major factors in efficient results are 
the strength of the sewage, the length of aeration period, 
the quantity of air used, and the amount of sludge 
returned. For diffused aeration, spiral flow is preferable. 








Tue Official Returns rendered to the Electricity Com- 
missioners show that 1753 million units of electricity 
were generated by authorised undertakers in Great Britain 
during the month of March, 1936, as compared with the 
revised figure of 1509 million units in the corresponding 
month of 1935, representing an increase of 244 million 
units, or 16-2 per cent. The number of working daxs in 
the month (i.e., excluding Sundays) was twenfy-six, 
the same ‘as last year. During the first three months 
of 1936 up to the end of March, the total amount of 
electricity generated by authorised undertakers was 
5547 million units as compared with the revised figure 
of 4700 million units for the corresponding period of 
1935, representing an increase of 847 million units, or 





' 18 per cent. 
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ADELAIDE, AUSTRALIA, GLENELG SEWAGE TREATMENT WORKS 




















Sewage Disposal Works 


of Adelaide, 


South Australia. | 


T\HE uewly-constructed sewage treatment works 

at Port Adelaide, South Australia, are situated 
in what is known as “ The Pinery,” approximately 
three-quarters of a mile south of the existing Port 
Adelaide pumping station. The basis of design is to 
meet the estimated 1940 requirements of 52,000 
people, being 34,500 in the Port Adelaide dramage 
area and 17,500 in the Woodville area. Allowing 
50 gallons per head per day, the works are designed to 
treat 2,600,000 gallons daily, which compares with 
the 2,000,000 gallons designed capacity of the Glenelg 
treatment works, also described below. By 1975 the 





secondary sedimentation tanks, which allow for forty- 
five minutes’ detention, and which remove the bulk 
of the contacted and absorbed solid matter which 
remains in suspension after its preliminary settlement 
and treatment in the contact aerators. The liquid is 
then passed through the aeration tanks, having 
2} hours’ aeration with 1-33 cubic feet of air per 
gallon, 20 per cent. of the final activated sludge beg 
returned to the incoming channel for seeding purposes. 
The diffusion of air is effected by means of diffuser 
plates laid in rows along the bottoms of the tanks. 


definitely demonstrate that, in spite of its bad con- 
dition, the port sewage can be successfully treated 
and an excellent effluent obtained. 

The Glenelg sewage treatment works are designed 
to deal with the sewage from those suburbs situated 
to the south-west of Adelaide. The area drained com- 
prises approximately 15,000 acres and is residential] 
except for a winery and distillery. The arrangement 
of the main collecting system is such that the sewage 
collected gravitates to the existing pumping station 
situated about one mile north of Glenelg, from which 
it is elevated to the site of the treatment works in the 
adjoming sandhills. The present population within 
the drainage area is 40,000, of which some 33,000 are 
connected to the sewers ; the estimated 1956 popula- 
tion is 89,000, whilst the population is estimated to 
reach 159,000 in 1975. The present dry weather flow 
is approximately 35 g.p.h. per day, and the wet 
weather flow is 50 g.p.h. per day. These rates were 





The large quantity of air required for treating the 


accepted as the basis of design, the works being 








population in the conjoined areas is expected to reach 
153,000 persons, which will be provided for by addi- 
tions to the treatment works as may be found neces- 
sary from time to time. 

The suction gas engines at this station have now 
been superseded by automatically operated electric 
motors. The pumping station at New Queensbury, 
to which the Woodville area is drained, is also wholly 
automatic. From each of these stations the sewage 
is pumped to the treatment works, whence it is passed 
through preliminary sedimentation tanks, which are of 
such a capacity as to permit a detention period of 
forty-five minutes for normal maximum flow. After 
sedimentation the sewer liquor passes through contact 
aerators, which have a detention period of sixty 
minutes, and are aerated by means of oscillating pipes 
which allow air to escape through the cells of the 
contactor boxes at the rate of 0-67 cubic feet of air 
per gallon. The contact aerators are followed by 








SEWAGE TREATMENT WORKS AT PORT ADELAIDE 


extremely stale sewage renders unnecessary the use 
of the paddles such as those at Glenelg. After aeration 
a tertiary sedimentation tank, with ninety minutes’ 
maximum capacity, removes the final particles of floc 
in suspension, and the effluent, after overflowing the 
weirs, is discharged into the Port River in a clear and 
stable condition. 

Sludge digestion is carried out in two stages, viz., 
in first and second-stage sludge digestion tanks, having 
a capacity of 1-33 cubic feet per person, the sludge 
being finally disposed on sludge lagoons formed in the 
low-lying grounds adjoining the treatment works site. 
On account of its stale state and generally bad con- 
dition for treatment the amount of treatment required 
for the port sewage is considerably greater than that 
required at Glenelg, where the sewage is compara- 
tively fresh and normal. The above basis of design 





designed for a population of 40,000 and a daily flow 
of 2,000,000 gallons. 

Although not as strong as the sewages of Port 
Adelaide and Adelaide areas, the Glenelg sewage is 
an average strength domestic sewage. It is in a com- 
paratively fresh condition when it reaches the works, 
mostly free from oils and greases, and except for the 
saline content, which is slightly on the high side, it is 
in an ideal condition for treatment by the activated 
sludge process. 

Treatment consists of preliminary settlement in a 
specially constructed hopper bottom tank, which will 
allow approximately half-an-hour’s detention for 
sthe maximum rate of flow, followed by activated 
sludge treatment in which the sewage is first inti- 
mately mixed with returned activated sludge which 
has previously passed through the works. It is then 





for treatment was fixed on the results of experirmnents 
conducted on a small experimental plant, and they 


passed through aeration tanks in which a thorough 
admixture of the settled sewage and sludge is main- 
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tained by a system of paddles mounted on _hori- 
zontally revolving shafts, aerobic conditions being 
obtained by a supply of air which is diffused through 
rows of porous plates placed in the floors of the tanks. 
Based on average flow conditions, these tanks are so 


approximately 1 to 5 is returned for admixture with 
the incoming settled sewage. The surplus is returned 
to the preliminary settlement tank, where it settles 
along with the raw sludge from the incoming crude 
sewage. This excess activated sludge, together with 





GENERAL 


designed as to give a detention period of approxi. 
mately six hours with 1} hours for peak flows. Imme- 
diately following the aerobic tanks, secondary settle- 
ment is provided in the form of two hopper tanks, 
whose functions are to settle the activated sludge. 





View OF GLENELG WORKS 





the solids settled out in the preliminary settlement 
tank, is pumped to a totally enclosed digestion tank 
for decomposition under anaerobic conditions. 
Finally the digested sludge is withdrawn and dried 
on specially prepared sandbeds. The capacity of the 








SLUDGE DIGESTION TANK AT 


The combined capacities of these tanks are such as 
to give a detention period of approximately one hour 
in the case of the maximum rate of flow. 

The liquid overflow from these tanks, as expected, 
is quite clear, innocuous, and stable, and at present is 














ACTIVATED SLUDGE AERATION TANKS AT GLENELG 


run on to a specially prepared “ absorption area ” 
situated in the sandhills to the north, from which it 
eventually finds its way, by soakage, to the sea. It 
is proposed to construct an outfall into the sea at an 
early date. The settled sludge in the proportion of 
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PORT ADELAIDE 


digestion tank ig~80,000 cubic feet, based on an 
allowance of 2-0 cubie feet per head of population. 
The dried sludge is readily disposed of as manure to 
market gardeners and others. Special features of the 
digestion of the sludge are the provision for the 
addition of lime for the maintenance of optimum pH 
conditions, the heating of the tank using the gases of 
decomposition as fuel, and the use of the surplus gas 
for deodorising foul air, providing the hot water 
supply, &c. A pumping station centrally situated 
in the treatment works commands those units not 
accessible by gravity. A tiled roof structure finished 
in white cement houses the machinery, meters, 
switchgear, &c., as well as providing a principal 
office and chemical laboratory, while in a separate 
structure is provided a change room and mess- 
room and sanitary conveniences for the workmen 
employed. 

A special feature of the works it the liberal lighting 
provided for night work. The spacious lawns and 
gardens give a favourable first impression, and do 
much to allay any sentimental objection to the works. 
The works are illustrated herewith and on page 416. 








The Quarter’s Shipbuilding Returns 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of March last show that in Great Britain and Ireland there 
is an increase of 99,275 tons in the work in hand, as com- 
pared with the figures for the previous quarter. The 
present total of tonnage under construction—842,361 tons 
—is 286,546 tons more than the tonnage which was being 
built at the end of March, 1935, and is the highest quarterly 
total recorded since December, 1930. It exceeds the 


aggregate tonnage now under construction in the six 
leading countries abroad. 

The tonnage on which work was suspended at the end 
of March last amounted to 14,288 tons, being composed 
entirely of steamers. About 114,000 tons—13-5 per cent. 
of the tonnage now being built in this country—are 


.| up a length of 25ft. of the excavation. 


The tonnage now under construction abroad—977,753 
tons—is about 178,000 tons more than the work which was 
in hand at the end of December last. Tonnage, included 
in the total in hand abroad, on which work has been 
suspended comprises only two motor ships of 625 tons. 
The leading countries abroad are :—Germany, 317,053 
tons; Japan, 150,662 tons; Holland, 146,280 tons; 
Sweden, 112,750 tons; and Denmark, 55,405 tons. Of 
the tonnage being built abroad, 360,159 tons, or 36-8 per 
cent., are intended for registration elsewhere than in the 
country of building. 

The total tonnage under construction in the world 
(excluding Russia, for which no figures are available) 
amounts to 1,820,114 tons, of which 46-3 per cent. is being 
built in Great Britain and Ireland and 53-7 per cent. 
abroad. The quarterly total for the world shows an 
increase of 276,961 tons over the figures at the end of 
December last, and is the highest recorded since June, 
1931. 

In Great Britain and Ireland construction was com- 
menced upon 232,523 tons during the last three months, a 
decrease of 78,577 tons as compared with the corresponding 
total for the December quarter. During the quarter 
ended March last 194,275 tons were launched in Great 
Britain and Ireland, an increase of 62,136 tons as com- 
pared with the previous quarter. Similar figures for 
abroad are 352,116 tons commenced and 202,401 tons 
launched, showing, as compared with the previous quarter, 
an increase of 76,004 tons in the tonnage commenced and 
a decrease of 23,996 tons in the tonnage launched. 

Steam and motor oil tankers under construction in the 
world amount to 76 vessels of 600,896 tons, of which 21 
vessels of 160,670 tons are being built in Great Britain 
and Ireland, 16 vessels of 148,100 tons in Germany, 
12 vessels of 73,485 tons in Holland, 7 vessels of 63,700 
tons in Sweden, 6 of 45,300 tons in the United States of 
America, 6 of 45,065 tons in Japan, 3 of 26,200 tons in 
Denmark, and 1 of 15,456 tons in France. Of the 842,361 
tons under construction in Great Britain and Ireland at the 
end of March, 402,890 tons consisted of motor ships, 
while at the same date the motor ship tonnage being con- 
structed abroad, 669,273 tons, was 363,043 tons in excess 
of that of the steamers. 

The vessels being built in the world at the end of March 
include 2 steamers and 28 motor ships of between 8000 and 
10,000 tons each; 8 steamers and 25 motor. ships of 
between 10,000 and 20,000 tons; 1 steamer and | motor 
ship of between 20,000 and 30,000 tons; and 2 steamers 
exceeding 30,000 tons each. 

The horse-power of steam engines now being built or 
being fitted on board amounts to about 763,000 h.p.; this 
figure includes 60 sets of turbine engines of about 421,000 
s.h.p. The horse-power of the steam reciprocating engines 
—about 342,000 h.p.—amounts to 19-8 per cent. of the 
total horse-power of marine engines now being built in 
the world. The figures for oil engines aggregate approxi- 
mately 963,000 h.p. 

Of the merchant shipbuilding in hand throughout the 
world at the end of March, 1,285,394 tons, or nearly 71 per 
cent., are being built under the inspection of Lloyd’s 
Register. Of this total, 755,112 tons, representing almost 
90 per cent. of the tonnage being built there, are under 
construction in Great Britain and Ireland; while, of the 
tonnage being built abroad, 530,282 tons, or 54-2 per cent., 
are being constructed under the inspection of Lloyd's 


Register. 








The Uhl River Hydro-Electric 
Scheme Development. 


THE scheme in brief outline consists in harnessing the 
water of the Uhl River, and its tributary the Lambadag, 
glacial-fed streams, situated in the valley of the Dhaula 
Dhar range of the lower Himalaya, north of the Kangra 
Valley in the Panjab, passing a supply through a 
tunnel, 2}? miles long, and then dropping it a distance of 
2000ft. to the power-house, situated at Jogindarnagar, 
from whence power is supplied to the Panjab grid. A 
description of the scheme, formerly known as the ** Mandi 
hydro-electric project,” was given in THE ENGINEER of 
March 3rd, 1933. The scheme was officially opened by 
His Excellency Lord Willingdon, the Viceroy, at the 
Shalimar receiving station, Lahore, on March 10th, 1933. 

The tunnel was a work of steadfast and heroic labour. 
The driving of the northern heading was started on July 
Ist, 1928, and that of the southern heading on January 
Ist, 1929. The two headings were driven simultaneously, 
work being carried out. day and night without inter- 
mission for three years and two months, finally meeting 
on March Ist, 1932. The tunnel was completed in Sep- 
tember of that year, and on the 22nd of that month water 
was first let through the tunnel. The drilling and blasting 
with high explosives in the shattered and treacherous 
rock sometimes met with and often discharging large 
volumes of icy-cold water, rendered the work both difficult 
and dangerous ; added to which were sudden falls of rock, 
creating great cavities, which had to be rendered solid with 
concrete packing before further work could be proceeded 
with safely. In 1929 progress was brought to a standstill 
when some 3000 tons of loose rock, mud, and water filled 
Further effort to 
clear the tunnel was interrupted by a further inflow of 
rock, mud and water, and it took four.months to clear the 
obstacle. A similar obstruction occurred the next year, 
but with the experience gained the obstruction was 
cleared in sixteen days. The men employed in the tunnel 
were recruited from all parts of India, as generally local 
labour looks on a tunnel as the abode of evil spirits, and 
cannot be persuaded to work inside it. This fact added 
to the difficulties connected with the work, and it required 
all the enthusiasm, tact, and example of the officers in 
direct charge of this work to encourage the men to remain 
on the work. 

The construction accounts of the project were formally 
closed on March 3lst, 1934. The Government of Panjab 
has decided that all further subsidiary projects in con- 
nection with the Uhl River scheme are to be treated 
separately on their own merits. Before any such proposal 
can be considered, it wilt be necessary for the Government 
to be assured that not only will the anticipated return 





intended for registration abroad or for sale. 


cover working expenses on this new project itself, but 
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that there will be an appreciable further income for the 
eredit of the major scheme as a whole. 

The power plant at Jogindarnagar and the trunk trans- 
mission and telephone lines were put in commission for 
the regular supply of energy for commercial use on Apri 
Ist, 1933. The initial output was 28,000 units generated 
a day, which in the year 1934-35 rose to a daily generation 
of 103,000 units. During the year 1933-34 the total 
number of units generated amounted to 13,037,950, of 
which 326,994 units were used locally and the balance, 
12,710,956 units, were transmitted on the 132-kV system. 
In 1934-35, the total number of units transmitted through 
the 132-kV system amounted to 22,727,684. The branch 
now handles nineteen town distribution schemes, and two 





important bulk consumers, the Amritsar Municipality 
and the North-Western Railway at Moghalpure. In | 
1933-34 the total connected load amounted to 4235 kW, | 
and at the end of March, 1935, the connected load reached | 
15,000 kW. The revenue realised in 1933-34 amounted to | 
Rs. 5 lakhs, which in 1934-35 rose to Rs. 9 lakhs. At the | 
end of 1934-35 there were applications for loads amount- 
ing to 5000 kW still not connected, the staff being hard- | 
pressed to keep pace with the demand. 

There were no serious troubles on the main transmission | 
lines to interrupt the supply. On branch lines particularly | 
in the Jullunder and Ludhiana section it was found that | 
interruptions in supply were not uncommon, owing to large | 
birds settling on the insulators. A suitable type of “ bird | 
guard,” after some experiments, was designed to prevent | 
further interruptions of such nature. On the telephone | 
limes some trouble arose owing to break near joints, | 
especially in the cold weather. One major shut down only + 
occurred in the first year of operation, owing to the failure | 
of a faulty relay, which could not be reset, causing an 
interruption of service of fifty minutes. Other interrup- 
tions were few in number, lasting usually for not more than 
two minutes. In the second year of operation, i.e., 
1934-35, there were two brief closures of twenty-one and 
eleven minutes respectively. The most serious difficulty 
that had to be met arose from the extraordinary amount 
of vibration to which the trunk and the branch trans- | 
mission lines were found to be subject. After investiga- 
tion and experiment a cheap and simple anti-vibration | 
device, which could be manufactured in the country, was 
installed. | 

The generating plant at Jogindarnagar was tested in | 
January and February, 1933. The plant, as carried out | 
at present, consists of four Pelton wheel turbines running | 
at 428 r.p.m., and each driving a 12,000-kW alternator | 
at 11,000 volts and 50 cycles frequency. The supply to | 
each turbine is designed to be 100 cusecs at an effective 
head of about 1762ft. A test tank, with three electrodes, 
capable of dissipating 12,000 kW, was built, and cables 
connected to the auxiliary test bars; a flow meter was | 
installed in the penstock pipe below the tunnel exit for | 
the calculation of the flow of water; pressure gauges 
were installed for measurement of the head, and the electric 
instruments were calibrated against sub-standards. Then , 
a complete set of tests on each of the four main turbines 
and generators was run. The result of the tests showed 
the turbines to have an average efficiency of 87-65 per | 
cent., and the generators an average efficiency of 97 per 
cent. The flow to each turbine after correction for effective 
area of pipe averages 94-8 cusecs. 

The Uhl River hydro-electric scheme, as originally 
conceived, was intended to be mainly industrial, but the 
Panjab Government realise the importance of reasonable 
demands for electricity in rural areas. An officer has been 
deputed to investigate the possibilities of setting up a 
system of tube wells to be worked by power from the 
scheme, and a pamphlet entitled “‘ Electricity in the Home, 
Factory, and Farm,” has been drawn up and printed in 
English, Urdu, Hindi, and Gurmukhi, to advertise and 
popularise the use of electricity. 

The grid will serve immediately an area of some 46,000 
square miles in the Panjab. From Jogindarnagar to | 
Lahore, a distance of 173 miles, the transmission lines 
run at 132 kV—the highest ever attempted in India. | 
At Lahore the current is stepped down to 11 kV to meet 
local demands, and two lines at 66 kV feed Lyallpur to | 
the west and Ferozpore to the south. In addition, 11 kV | 
transmission lines have been constructed to serve some | 
seventeen other towns. The scheme in its present stage 
is only part of the whole proposal for the development 
of power from the Uhl River. Further development 
will necessitate some storage at the head works, and will 
depend largely on the demand for electric power. 











The Storing of Long Plans. | 
By STEVEN NORRIS. 


THE storage of long plans and drawings has always 
hitherto presented a difficult problem. Short plans, flat 
or rolled, may easily be stored in an ordinary horizontal | 
cabinet of drawers, but when plans of, say, 6ft. or more in | 
length have to be accommodated, then drawers of such 
exceptional length become clumsy to handle, and the 
cabinet requires an excessive amount of floor space. 

The usual alternative to a cabinet of long drawers for 
storing extra long plans is a high cupboard, in which the 
plans are stacked on end in a promiscuous crowd. Should 
any particular plan be required, then the usual procedure 
is to tip the lot out on to the floor, and sort them over 
until the wanted plan is discovered, and perhaps during 
the whole course of this searching operation a committee 
has been impatiently awaiting the production of the plan ! 

As a solution to the problem the writer has designed 
the improved form of vertical cabinet here illustrated, 
which could, if so desired, be carried up to the height of 
the ceiling of the room in which the cabinet is to stand, 
though for ordinary purposes a height of between 6ft. 
and 7ft. will be sufficient. In this cabinet the storage space 
is utilised most economically, the plans are instantly 
accessible for reference, and the cabinet, as a unit, occupies 
& minimum of floor space. 

The cabinet should not prove more expensive than a 
large size chest of drawers. An intelligent carpenter or 
cabinet maker should experience no difficulty in con- 
structing it with the aid of the sketches here given. 








The perspective sketch, and the sectional plan, will 


make clear the construction, which is on the principle of 
a chest of drawers, opening vertically. The plans thus 
stand on end in two neat rows within each drawer, each 


| plan being duly numbered and indexed, and the drawers 


themselves also numbered as shown. Thus the plans will 
be instantly to hand without need of searching. The 
number of each plan should, of course, be plainly marked 
upon one or both ends of the roll. It will not then be 
necessary for the plan to carry the title as well, as this 
will be given in the index book. 

Coming now to details of construction, these will be 
fairly evident from the sketches. It will be seen that the 
drawers will not be quite of the same form as the usual 
horizontal drawer. Each drawer will be constructed with 
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CABINET FOR LARGE DRAWINGS 


framed sides, as in the case of the ordinary drawer, but 
along its middle there will be a partition, and the plans 
will be placed on either side of this B ceigees Though 
the partition may consist of wooden slats, trellis, or ply- 
wood, the writer suggests that a very suitable material 
would be wire netting, stretched and nailed to the frame- 
work of the drawer. A strip of wood along either side 
of the bottom of the drawer will serve to keep the lower 
ends of the plans in position. To hold the plans perpen- 
dicular, so that they shall not fall about when the drawer 
is opened or closed, rubber bands caught upon hooks 
screwed into the slats of the partition could be employed, 
but the writer suggests that separate short lengths of 
spiral spring wire, which can be looped around the plans 
in the manner shown in the sketch, would be preferable. 
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SECTIONAL PLAN OF CABINET 


Wire springs will last indefinitely, whereas rubber quickly 
perishes. 

To ensure that the drawers travel easily when opened 
‘and closed, a castor (or two) may be affixed beneath the 
bottom of each draw, as shown. Or, again, one of the 
furniture studs, known as “‘ domes of silence,”’ affixed to 
the foot of the drawer front could be employed if pre- 
ferred. A stop should be affixed to the under part of the 
rear end of the frame to prevent the drawer being pulled 
right out of the cabinet. 

As in the construction of the conventional chest of 
drawers, the upper parts of the drawers should slide 
between dividing slips. These slips will guide the move- 
ment of the drawers and hold them in position. Partition 
pieces between the drawers, as is customary in the case 
of ordinary drawers, should not be necessary, but if 
insisted upon may be formed of plywood. 

In its completed state the cabinet may stand as shown 
in the sketch, or it may be enclosed within doors, hinged 
or sliding; an advantage of which arrangement would 
be that the whole cabinet could be placed conveniently 
under one lock and key, and the general effect would be 
neater. 





Constructed as shown in the sketch, each drawer may be 
separately fitted with a lock, if desired, but, alternatively, 
the whole of the drawers could be secured by means of a 
wooden bar to be placed along the front of the drawers, 
the bar being hinged to drop at one end and secured by 
means of a padlock at the other. 

As to dimensions. height, as we have already observed, 
may, if so desired, equal the full height of the room in 
which the cabinet stands. Depth may be some 18in. to 
2ft., dependent on the amount of floor space that can be 
spared. Each drawer, if 2ft. in depth, should thus be 
able to accommodate about twenty average plans. A 
ten-drawer cabinet, i.¢c., 6ft. or 7ft. in length, should 
afford sufficient storage for the needs of the average public 
office. 








SIXTY YEARS AGO. 





Ir the Easter-tide weather which we have just experi- 
enced—the coldest this century according to the experts— 
was unkind to most holiday-makers, it was at least an 
improvement upon that which prevailed during the Easter 
week of 1876. In our issue dated April 21st of that year 
we recorded that during the week which had just passed” 
a heavy snowstorm had entailed great inconvenience to 
travellers and had imperilled the safety of our railway 
services. In some cases, we wrote, trains had been buried 
in snow wreaths “ of such depth as have in all probability 
never before been accumulated on any English line of 
railway.’ Early on Good Friday morning the midnight 
Pullman car train from London on the Midland system 
stuck fast in a snow drift at Desborough some 18 miles 
south of Leicester. It had to be dug out and arrived at 
Bradford seven hours behind time. The conditions which 
prevailed may perhaps be ga from the fact that when 
the train came to a standstill the guard set off to stop 
other trains from approaching but, losing himself in the 
waist-deep snow, did not arrive at the nearest station until 
the afternoon. On the same day on the Great Northern 
Railway the East Coast up express leaving Grantham 
at about 4 a.m. ran into snow 9ft. deep which had accumu- 
lated in a cutting near Covley. It was brought to a full 
stop. In this case disaster was narrowly escaped for in 
spite of the block system a goods train following the 
express approached and ran into it. The resulting damage 
was however confined to a few fish wagons and the guard’s 
van and no passenger suffered serious injury. These 
incidents were regarded with particular disquiet as proving 
the extent to which bad weather might suddenly imperil 
the safety of the best organised railway service. That was 
a lesson which in the previous January had been tragically 
taught at Abbot’s Ripton when many people had lost 
their lives as the result of a collision following the freezing 
of the signal arms in the all-clear ition.... In the 
same issue we noted the repeated efforts then being made 
by inventors to devise a satisfactory system of automatic 
signalling for railways or, as we put it, some means whereby 
locomotives should set the signals at danger as they passed 
them and otherwise take part in the duties usually assigned 
to a signalman. Railway officials, however, would have 
nothing to do with any such system. In the United States 
the inventors of automatic signals were convinced that 
the official mind was deluded and cramped by precedent. 
They accordingly sought the assistance of some Senators 
who were persuaded to introduce a Bill on the subject 
into the New York Legislature. This Bill sought to compel 
all steam railroads, not more than 25 miles long, to pro- 
vide automatic signals, operated by the passage of loco- 
motives, at all single track curves and at all railroad and 
highway crossings. The railway companies decided not 
to oppose the passage of the Bill. They knew, it seems, 
that the inventor of a particular system of automatic 
signalling was behind it. Acting on the principle that the 
best road to ruin for an inventor lay through the camp of 
his rivals they adopted the simple expedient of informing 
rival inventors that if the Bill were passed they would 
be unable further to entertain their claims to consideration. 
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Rail and Road. 


THE gross takings of the four main line railways for the 
week ending April 4th amounted to £2,936,000, an increase 
of 8 per cent. on the corresponding week last year. 


On April 9th the Southern Railway handled the largest 
number of Continental passengers ever recorded from 
Victoria Station, the number of bookings being 12,912. 


THe construction of a new road bridge over the river 
Findhorn, near Forres, has been approved by the Moray 
and Nairn Road Board at Elgin. The bridge will cost some 
£28,000. 

On April 13th the London and North-Eastern Railway 
7.5 p.m. train from Liverpool-street to Rye House was 
partly derailed near Clapton Station, and traffic was 
delayed for some hours, 


Ir is announced that Mr. W.'A. J. Day, assistant chief 
mechanical engineer of the South African Railways an 
Harbours, has been appointed to succeed Mr. A. G. 
Watson as chief mechanical engineer. 


For a further 10-mile extension of the Moscow Under- 
ground Railway a sum of 910 million roubles has been 
voted. It is expected that the work will be completed 
in 1937, when the total length of the line will be 17 miles. 


Tue Great Western Railway Company announces that 
during the coming holiday season the daily number of 
trains to be run will be 6540, and these trains will cover a 
daily mileage of 126,790. Present services will be aug- 
mented by 1056 new and additional trains. 


DaMaGE estimated at 14 million dollars was done when 
a huge ice jam broke down the Canadian National Rail- 
ways bridge across the St. John River between Fredericton 
and South Devon, N.B., and carried the entire nine-span 
structure away. The bridge was built in 1884. 


On June 26th next, the L.N.E. Railway Harwich- 
ZLeebrugge steamship service will be put into operation 
and maintained daily by the steamships ‘“‘ Archangel ” 
and “* §t. Denis.” Intending passengers will leave London 
at 8.15 p.m. for Zeebrugge and Zee! at 11 p.m. for 
London. 

ELEVEN locomotives of the “Sandringham ’’ type, 
now being constructed for the London and North-Eastern 
Railway, are to be named after well-known football 
teams. When these engines are completed the company 
will have twenty-five bearing the names of prominent 
sporting clubs. 

The Times Cairo correspondent reports that the exten- 
sion of the railway from Alexandria between Foka and 
Mersa, which has been built to serve the Anglo-Egyptian 
forces in the Western Desert, has been opened. For this 
extension the Egyptian Railways laid 49 miles of track 
in 77 days, and also built four bridges and four stations. 


Ar the end of 1935 the four main line railways in this 
country owned 20,165 steam locomotives. Among the 
tender engines 4920 are of the 0-6-0 type and 2284 of 
the 4-4-0 type. The tank engines include 3061 of the 
0-6-0 type and 1500 of the 0-6-2 type. During the year 
sixteen new “ Pacifies’’ were put into service, bringing 
the total number in service up to more than one hundred. 


Iv was unanimously agreed at a joint conference of the 
local authorities directly interested in a Tay road bridge 
that representations should be made to Edinburgh for a 
joint scheme for both Tay and Forth road bridges. It 
was also decided that if Edinburgh did not to a 
joint effort representations should be made to Scottish 
Members of Parliament for the construction of a Tay road 
bridge only. 

Tue Essex and Kent County Councils are uniting to 
seek Parliamentary powers to prevent pedestrians from 
using the new Thames tunnel which is to be constructed 
between Dartford and Purfleet. The Highways Com- 
mittee reported that with the omission of footpaths and 
the consequent diminution in the diameter of the tunnel 
shafts from 34ft. to 30ft. the cost of the scheme, it was 
estimated, would be reduced by about £300,000. 


ACCORDING to a note in the Oil Engine, a new express 
railcar service is to be established on May 15th between 
Colcgne and Berlin, vid the Wupper Valley. The train 
will leave Cologne at 7.20, arrive at Hamm at 8.40, where 
it will be coupled to another similar train and leave at 
8.45, reaching Berlin at 12.20 p.m. The total distance of 
360 miles will thus be covered in five hours, at an average 
speed of 72 m.p.h., including the time taken for the stops 
and coupling the second train. 


A Home Orrice return of the road accidents in Great 
Britain during 1935 showed that of the accidents in 1935 
6314 were fatal and 189,578 non-fatal. The number killed 
was 6502, compared with 7343 in 1934, and the injured 
numbered 221,726 compared with 231,603, Accidents 
attributed to mechanically propelled vehicles totalled 
132,339, private cars accounting for 62,009, motor cycles 
30,192, goods and special vehicles 26,496, and pedal cycles 
60,439. The total for 1 cycles showed an increase 
of 4003, and tramcars and trollybuses (at 3974) an increase 
of 24—these being the only classes in which rises were 
recorded. 


SHortty before 8 p.m. on Monday last, April 13th, a 
collision occurred outside Waterloo Station, between a 
steam train coming from Eastleigh, near Southampton, 
and an electric relief train coming from Effingham Junc- 
tion, Surrey. The collision took place just outside the 
main signal-box at the entrance to the station, which both 
trains were entering at reduced speed. The electric train 
apparently fouled the points, left the rails, and in conse- 
quence struck the centre part of the steam train. Three 
coaches of the train and the locomotive and 
first coach of the Eastleigh train were derailed, blocking 
the entry to six of the platforms. No casualties occurred. 
The through electric service from Waterloo to Clapham 
Junction was out of commission for two hours after the 
collision, but steam services on the through routes were 
resumed after a short delay. A skeleton service was pro- 
vided after some 3} hours for other routes. In spite of the 
immediate use of breakdown gangs numbering some fifty 
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Iv is expected that within the next month oil boring 
operations will begin on the South Downs at Henfield, 
near Worthing. 


A FURNACE to be put into operation at Workington 
by the United Steel Companies, Ltd., is reported to have 
the biggest production capacity of any furnace in England. 
Its capacity is 3000 tons weekly. 


Durxtie the first three months of this plans have 
been submitted to the Corporation of Hull for twenty- 
nine works extensions and new factories, Many of the 
extensions are for the engineering industry. Other 
industries concerned are cod liver oil refining, woodwork- 
ing, malting, welding, process engraving, fish curing, 
dyeing, printing, and drum and canister works. 


Tue largest continuous hot and cold strip sheet mill 
works of 
the Great Lakes Steel Corporation, Eeorse, Mich., U.S.A, 
Having rolls 96in. overall width, the mill will produce 
sheets up to a width of 90in. The hot mill is now in 
operation and it is expected that the cold mills will be 
producing in about a month, at which time the estimated 
capacity will be over 60,000 tons of flat rolled steel a month. 


At the annual dinner of the South Staffordshire, 
Warwickshire, and Worcestershire branch of the National 
Association of Colliery Managers, Mr. J. Whyld said that 
Birmingham possessed the largest municipal gasworks 
in the world. The gas and the electricity undertakings 
of the city consumed over 1,500,000 tons of coal per 
year. That was equal to the output from five collec, 
each drawing 1000 tons per day, working full time during 
the whole year. 


Tue Government of Southern Rhodesia has introduced 
a Bill which proposes to lay down electrical standards 
for the whole country with which future enterprises will 
conform, and to secure general uniformity so that all 
expansions will form part of one consistent whole. Exist- 
ing power stations have been duly considered, and should 
a grid system be possible in the future, it can be brought 
wholly or partly into being with the minimum of e 
and without infringing existing rights. The Electricit; 
Supply Commission, which it is proposed to set up, will 
be able to arrange for the supply of current in mining and 
other areas where there are no private concerns able to 
undertake the work. 


Art a luncheon held recently in Londen in support of an 
appeal for the Electrical Industry Benevolent Association, 
Mr. J. M. Kennedy, President of the Institution of Elec- 
trical Engineers, explained that employment in the elec- 
trical industry was now greater than it had ever been. 
Taking into consideration all forms of electrical generation 
and ancillary organisations, the number of people em- 
ployed was nearly a million. It was estimated that the 
capital expenditure upon electricity undertakings was in 
the neighbourhood of £500,000,000, and that figure was 
being increased at the rate of £30,000,000 a year. It was 
unfortunate that notwithstanding this tremendous develop- 
ment in industry of recent years and the remunerative 
return made on the capital invested, no adequate pro- 
vision was made for those who had given lifelong service 
to the industry or to assist those who fell by the way. 
While the rate of increase of population was steadily 
declining, the number of people who lived longer was 
increasing, and there was all the more reason that the 
Benevolent Association should assist to contribute to the 
comfort of their members in their old age. 


A note in the Sheepbridge Stokes Magazine describes 
a new light alloy, known as “ Ceralumin C,” containing 
nickel and aluminium with a small cerium content. 
Tests have indicated that cerium allows the beneficial 
mechanical effects of a high iron content to be obtained 
by suppressing the embrittling constituent which is 
otherwise likely to be formed. The heat treatment is 
quite simple. Castings are maintained at the solution 
temperature of 515 deg. to 535 deg. Cent. for from four 
to six hours and then quenched in water; ageing is 
achieved by heating to 175 deg. Cent. for sixteen hours, 
followed by quenching in water. In the heat-treated 
condition the alloy combines high tensile strength at 
ordi and elevated temperatures, hi elastic limit, 
high Brinell hardness, and exceptional fatigue strength. 
The alloy is said to be suitable for high-duty service in 
the form of die castings, chill castings, and sand castings. 
If, after quenching, the ageing treatment is omitted, 
ageing at room temperature takes place, and after five 
days a modified form of the alloy is produced, having 
somewhat lower tensile strength, but increased ductility. 
This modified form is suitable where extra is 
required in castings, such as for shrinking-on cylinder 
heads, where heavy stresses may be set up and a little 
“ give ’’ in the casting is essential. 


Work has been begun on an unusual highway bridge 
over the Neches River in Texas, U.8.A., which will cost 
some 2,500,000 dollars to build. A description of the 
bridge in Engineering News-Record says that low marshy 
land on either side of the 1000ft. wide river, the necessity 
for passing ocean ships, and the possibility of hurricanes, 
were the chief factors influencing the design. Thus the 
channel span, a 680ft. cantilever, provides for a vertical 
clearance of 177ft. over a 600ft. navigation channel, 
requiring a lergth of the bridge between grades at 
either end of 7752ft. Hurricane possibilities resulted in 
the adoption of a 75 lb. per square foot wind load. High 
loads, particularly as considered in their quartering and 
longitudinal effects, gave rise to an unusual design in 
which the superstructure spans are supported on towers 
forming integral parts of the trusses, so that the wind 
shears may be carried down to the tops of the piers. These 
wind shears on the piers and the problems of designing 
the piers for adequate lateral stability made low piers 
desirable. Lateral spread of the towers under the main 
span is 110ft. The seven central spans are supported 
on caisson piers, each consisting of two separate cylinders 
sunk to hard foundations at 90ft. to 100ft. depths. The 
pile foundations under the other spans are provided with 
inclined piles with carefully determined batters to provide | 





men in all, several hours elapsed before normal services 
could be resumed. 





Air and Water. 





THE 13,130-ton United States liner ‘“ Columbia ”’ is to 
be broken up on the Firth of Forth at Bo’ness. 


At the beginning of this month there were being con- 
structed in the United States 119 vessels of 165,870 gross 
tons. 


Proposats for a municipal aerodrome for London are 
under consideration by the City Corporation and jointly 
by the London County Council and the Middlesex County 
Council. 


As a sequel to the collision between the German vessel 
“ Eisenach” and H.M.S. ‘“ Ramilles”’ off Dover last 
August, the Admiralty Court has awarded salvage claims 
to the value of £11,150. 


Ow April 13th the first rally of miniature home-made 
aeroplanes in this country took place at Southend. Of the 
twenty-five machines expected only eight arrived, the 
poor attendance probably being due to the bad weather. 


On April 13th the “* Graf Zeppelin ” left Friedrichshafen 
for its first flight this year to South America. She is flying 
vié Holland, the English Channel, and the Bay of Biscay. 
A report states that the engines of the ‘‘ Hindenburg” are 
to undergo a complete overhaul. 


Ow April 8th a new destroyer, H.M.S. “‘ Hyperion,” was 
launched at Wallsend. This vessel, the order for which 
was placed in December, 1934, under the 1934 programme, 
has a displacement of about 1400 tons and is propelled 
by geared turbines of 34,000 s.h.p., driving twin screws, 


Durine a recent gale off Gibraltar, the 16,688-ton 
P. and O, liner ‘‘ Ranpura,”’ carrying Chinese art treasures 
valued at over £10,000,000, dragged her anchors and ran 
aground at Mayorga, on the north-west extremity of the 
Bay of Gibraltar. Admiralty tugs are attempting to 
refloat the vessel. 


On Saturday, April 4th, the all-welded motor vessel 
“* Franquelin ” was launched at Wallsend. This vessel, 
which is the largest all-welded vessel yet constructed, is 
259ft. long by 43ft. broad, and is a sister ship to the 
“ Joseph Medill,” which was lost with all hands on her 
maiden voyage across the Atlantic. 


Ir has been decided by the Whitehaven Harbour Board 
to abandon the scheme for improving the harbour and 
altering the dock entrance to enable larger ships to be 
handled. This decision was reached after the promoters 
of a scheme for the re-opening of the Whitehaven mines 
stated that the harbour alterations would seriously inter- 
fere with coal shipping operations. 


In Canada a National Harbour Board with three members 
will shortly be appointed to replace the temporary 
National Harbour Board of Government Officials. The 
legislation will provide for port managers at each of the 
national ports directly responsible to the Commission. 
The ports are Halifax, Saint John, Quebec, Montreal, 
Sorel, Three Rivers, and Vancouver. 


Tue largest all-welded oil tanker in the world has been 
put into service in the United States. Named the 
* Transoil,”” the vessel is 258ft. overall, moulded beam 
43ft., moulded depth 16ft. 4in. The propelling machinery 
comprises two 475 h.p. oil engines, and the vessel has a 
speed of 9 knots when loaded. It is stated that there are 
some 120,000ft. of welding in the ship. 


It is reported that Harland and Wolff, Ltd., are making 
arrangements for the construction of an aircraft factory 
adjoining the Queen’s Island works at Belfast. The new 
factory will be close to the aerodrome and seaplane base, 
being constructed on reclaimed land at Sydenham, 
Belfast, by the Belfast Harbour Board. It is also proposed 
to establish a seaplane base on Lough Foyle at London- 
derry. 

UnpDER pressure from the Dutch Government, the 
Municipality of Rotterdam proposes to reduce the harbour 
dues by about 28 percent. It is reported that this decision 
has been prompted by the threat made by large shipping 
companies to transfer their operations from Rotterdam to 
Antwerp, The Dutch Government is prepared to com- 
pensate Rotterdam for losses sustained by the reduction 
in dues. 


Ir is notified by the Air Ministry that the Air Member for 
Research and Development, the Joint Directorate of 
Scientific Research and Technical Development, and the 
relevant Secretariat Division have been transferred from 
Adastral House to Savoy Hill House, Savoy-hill, Strand, 
W.C.2. The other directorates of this department will 
remain in their present accommodation. In future, all 
inquiries in person to the transferred staff should be made 
to Savoy Hill House. Official correspondence should, 
however, continue to be addressed to the Secretary, Air 
Ministry, Adastral House, Kingsway, W.C.2. 


Iw the Bristol ‘ Pegasus * engines now being built for 
the Imperial Airways Empire flymg boats 60 tons of steel 
forgings are being used for the cylinder barrels, crank- 
shafts, connecting-rods, airscrew shafts, and gears. This 
Taw material will be machined down to about 25 tons of 
finished components. Aluminium and magnesium alloy 
forgi and castings weighing a total of 58 tons will be 
used for the crank cases, cylinder heads, reduction gear 
casings, and rear covers. This raw material will be 
machined down until it weighs 23 tons of finished com- 
ponents. Altogether over seventy different kinds of 
material are used in the manufacture of a ~ Pegasus” 
engine. 

A NUMBER of improvements and a new type of hull form 
have been adopted for the Southampton, Isle of Wight. 
and South of England Royal Mail Steam Packet Com- 
pany’s new paddle steamer “Gracie Fields,” built by 
John I. Thornycroft and Co., Ltd. In the arrangement of 
the accommodation an important alteration lies in the 
placing of the dining saloon on the main deck instead of 
below. A short forecastle head, which provides shelter 
for perishable goods, will also help to protect motor cars 
from spray. The vessel's leading particulars are as follows : 
—Length overall, 202ft.; length, 195ft.; breadth moulded, 
24ft. 9in.; depth, Sft. 3in.; draught, Sft. 9in.; estimated 





for the transverse loads. 


number of passengers, 720; designed speed. 14 knots. 
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OF STRUCTURES IN SEA 
WATER. 


THE fifteenth report of the Sea Action Committee 
of the Institution of Civil Engineers, a summary 
of which we printed in our last issue, records the 
valuable work of an organisation whose origin 
was due in large measure to the initiative of 
Sir John Wolfe Barry. For nearly twenty years 
this Committee, first under the chairmanship of 
Sir William Matthews and later under that 
of Mr. Maurice Wilson, has carried on experimental 
researches concerning the deterioration of timber, 
ferrous metals, and reinforced concrete exposed 
to the action of sea water, and the best means of 
combating it. The experimental work of the 
Committee has not yet been completed, but the 
report, recently issued by the Department of 
Scientific and Industrial Research, contains a 
complete summary of the work already done and 
the general conclusions which, in the opinion of 
the Committee, may reasonably be drawn from the 
results obtained. Within a few days of the publica- 
tion of the Committee’s report, there was read at 
a meeting of the Institution of Civil Engineers— 
on April 7th—a paper by Sir Robert Hadfield 
and Mr. 8. A. Main, “ Corrosion of Iron and Steel,” 
in which the subject of one section of the report 
is dealt with in considerable detail, and, in some 
respects, supplemented. Sir Robert is one of 
the members of the Committee, and took a pro- 
minent share in its work on the problems of 
corrosion. To those who have studied from time 
to time the interim reports of the Committee, 
issued periodically since 1920, the general trend of 
the results of the experimental work recorded 
in these two authoritative publications must be 
familiar, and many of the conclusions at which the 
Committee has arrived have, no doubt, been antici- 
pated by careful readers of earlier reports. It is, 
however, opportune to call attention to some of 
the significant facts which have now been estab- 
lished as a result of the Committee’s work. 

Many thousands of prepared specimens of 
timber, ferrous metals, and reinforced concrete 
have been exposed to the action of sea water and 


DETERIORATION 


sea air for periods up to fifteen years, and under 
various conditions at ports at home as well as in 
the British Dominions such as Colombo, Singapore, 
Halifax, and in Australia, New Zealand, and 
Africa. The experimental work on the preserva- 
tion of timber, chiefly concerned with the ravages 
of Teredo, has established the superiority of 
impregnation with creosote over other forms of 
preservative treatment and the advantage to be 
gained by increasing the degree of penetration 
of creosote by means of suitable incision of the 
timber immediately before creosoting. The results 


06 | recorded of tests of ferrous metals show more 


marked divergence between what may be described 
as general experience and expectation, on the one 
hand, and the evidence afforded by controlled 
scientific investigation on the other hand, than 
do any of the other series of experiments. For 


‘instance, the resistance to corrosion of high- 


chromium steels, both of the hard and soft grades, 
although very satisfactory in salt air and in fresh 
water, is definitely disappointing in sea water 
under both half-tide and complete immersion 
conditions. Sir Robert Hadfield, commenting 
on this fact, says in reference to the two types of 
high-chromium steels tested: ‘‘ These steels have 
a marked propensity to localised pitting, which 
might be expected to restrict seriously their life 
in actual service under water and in some cases 
might make their use dangerous.” The best 
and most reliable material, among those available 
at the present stage of development of alloy steels, 
appears to be steel containing about 36 per 
cent. of nickel. Its high cost is, however, a serious 
deterrent to its use on any large scale for under- 
water work in sea structures. Sir Robert suggests 
that a non-rusting steel, the result of comparatively 
recent metallurgical research, containing, besides 
from 10 to 25 per cent. of chromium, from 7 to 
40 per cent. of nickel, is likely to approach more 
nearly the ideal of a non-corrodible material than 
any of the chromium steels do. The addition of 
0-6 and 2 per cent. of copper to mild carbon 
steel likewise increases the resistance of the metal 
to aerial and fresh water corrosion, but this 
advantage does not appear to be maintained under 
half-tide and complete immersion conditions. The 
superiority of the wrought iron produced in the 
days of our forefathers in resisting corrosion is 
not a marked characteristic of modern irons. 
On the whole, there appears little to choose between 
the wrought irons, both Low Moor and Swedish, 
and the ordinary carbon steels used in the research. 
The placing of dissimilar metals in contact is well 
known to stimulate electro-chemical action. The 
effect of such contact on the relative degrees of 
corrosion in the case of the aerial tests was not 
pronounced, but, as would be expected, in all 
other tests, differences in the degree of corrosive 
attack were found. For instance, chromium steel 
and high-nickel steel in contact with ordinary 
carbon steel were protected from corrosion at the 
expense of the latter. Among the most interesting 
and conclusive results obtained from the experi- 
mental work on the protection of steel and iron 
is the definite confirmation of the desirability of 
the removal of all scale before the application of 
paint or other protective coating. Red and white 
lead paints proved rather superior to iron oxide 
in the aerial and half-tide tests, but somewhat 
inferior in complete immersion tests. Confirma- 
tion is afforded of the practical experience of 
many harbour engineers by the definitely expressed 
conclusion of the Committee that the coating of 
steel and iron with coal tar, neutralised by the 
addition of slaked lime, gives excellent results 
and ‘“‘proved, under all circumstances, much 
better than iron-oxide and lead paints.” Not the 
least important section of the report is that devoted 
to the investigation carried out under the direction 
of Dr. Stradling on the prevention of failure of 
reinforced concrete in sea water. The experiments 
have already extended over a period of five years 
and are being continued for another five years. 
So far the tests have shown that no special advan- 
tage attaches to any one of the four varieties of 
cement with which experiments have been made, 
namely, normal Portland, rapid-hardening, high- 
alumina, and a Portland blast-furnace cement. The 
addition of trass in the case of lean mixtures has 
proved advantageous, and the specimens of rein- 
forced concrete containing this addition showed 
few or no signs of deterioration after five years’ 
exposure. Tests in which artificial pozzolanas 
have been employed were begun about eighteen 
months ago, but no definite conclusions can yet 
be drawn from them. Many harbour engineers 
of experience have for years past insisted on the 
necessity of providing a more liberal cover of 











concrete in reinforced work exposed to sea water 
than is usual or even necessary in ordinary build- 


ing construction. Their views received definite 
support from the Committee’s finding that “‘ where 
a 2ir.. cover of concrete was provided over the steel 
reinforcement, medium mixtures of proportions 
of 1:1%:34 afforded good protection against 
corrosion of the reinforcement.” Dr. Stradling 
writes: “ Depth of cover to the reinforcement, 
and richness of mixture which controls the per- 
meability, are important factors in determining 
resistance to sea water. Covers of 2in. in lean 
mixtures and lin. in medium mixtures appear to 
be insufficient. No pile with 2in. of cover in the 
medium mixtures is yet affected, and so far the 
specimens with 2in. of cover which are cracked 
are confined to lean mixtures of two particular 
cements.” That the principal causes of the 
numerous reported failures in reinforced concrete 
piles and structures subject to sea action are 
insufficiency of concrete cover and the permeability 
of the mixtures of concrete employed, is clearly 
evidenced by Dr. Stradling’s report, and there is 
little need to seek further reasons than these two 
satisfactorily to account for the generality of 
such failures. 

The work of the Committee exhibits, yet 
again, the enormous difficulties associated with 
the study of corrosion problems. It may, 
we think, be said with little or no hesitation 
that. we are still so far from a complete 
scientific comprehension of corrosion that no 
test save that of the actual conditions of service 
can be wholly relied upon. The laboratory helps 
us:up to a point, but there it leaves us abruptly, 
faced with facts which it has not yet explained, 
and which it would appear can only be discovered 
by the long and tedious methods of trial and error. 
The whole work, for we must include with corro- 
sion the no less important and in many ways no 
less baffling inquiry into the deterioration of timber. 
has taken nearly twenty years, and is not yet com- 
plete. Its great value to engineers resides in the 
conclusions. But it will be observed that those 
conclusions are, in fact, a list of “‘ does and dont’s,”’ 
and that no generalisations for guidance are pre- 
sented. When dealing with marine animals that 
attack timber, we may be forced to search patiently 
for a poison to which they succumb or a protection 
which they cannot pierce; but in the case of 
corrosion, it is not unreasonable to hope that a 
scientific explanation which would remove the 
apparent’ anomalies that now exist may be found. 
Whilst congratulating the Committee onits patience. 
we would like to express a hope that the investi- 
gations will not end with the completion of the 
present programme but be pursued as long as 
any problems remain unsolved. 


Steel Control and Prices. 


Ir is not surprising that engineers, and con- 
structional engineers in particular, should watch 
the trend of events in the steel trade with anxiety. 
The cost of many descriptions of steel has been 
substantially increased during the past eighteen 
months, and it is probable that the British makers’ 
prices for joists and sections will be raised before 
the end of the-present month. Quotations for 
this material have not been altered since December, 
1929, and it is no secret that only the restraining 
influence of the British Iron and Steel Federation 
has prevented the steel makers taking advantage 
of the prevailing boom conditions to raise their 
price. An upward movement in the prices of 
joists and sections is of importance to the con- 
structional trades at any time, and to-day the con- 
sequences of such a movement are magnified by the 
control which the steel makers have established 
over the market. It was only natural that con- 
structional engineers should be brought within the 
orbit of the great steel organisation scheme, since 
this branch of the industry was too powerful to be 
left outside and, at the same time, was too much 
dependent upon the steel makers for raw materials 
to reject their advances. As a consequence the 
Constructional Steelmakers’ Association is affi- 
liated to the British Iron and Steel Federation and 
in theory, at any rate, should be able to make its 
views heard regarding the price of steel. Whether 
this association of interests has worked in the way 
most engineers hoped may be doubted. Before 
the reorganisation of the steel trade was under- 
taken relations between constructional firms and 
steel manufacturers were distinctly strained. The 
former complained, and with reason, of the com- 
petition of the fabricating departments of the steel 
works and alleged that the latter on occasion sold 





worked-up steel at little more than the price of the 
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rolled material. The steel makers, on their side, | the shape of the gift of a system of import licences. 


argued that many of the constructional firms had 
refused to join their rebate scheme and were using 
large quantities of imported foreign steel. It was 
obviously a case for arrangement, and eventually 
the steel makers offered the constructional engi- 
neers terms which appealed, at any rate to the 
majority of those firms which owned works. Under 
this arrangement a schedule of prices for fabri- 
cating work which is binding upon the steel makers’ 
constructional departments as well as upon the 
constructional firms owning works has been agreed 
upon. A feature of the agreement is that engi- 
neering firms which do not possess their own works 
are to be charged 25 per cent. over the schedule for 
any fabricating work they may require to be done. 
On their part the steel makers have agreed to 
charge those firms which do not belong to the Con- 
structional Engineers’ Association 30s. per ton 
more for steel than the members. 

This agreement is not yet in working order, 
although in principle it has been in operation for 
some months; but there is little doubt that the 
prospect of an advance in the prices of structural 
steel has increased the difficulties of working the 
scheme. The arrangement is obviously in the 
interests of the constructional engineers possessing 
works and there is little in it to attract those firms 
which design a job but contract out its actual 
execution. It must be said, however, that there 
was no general desire on the part of the fabricating 
firms to eliminate the latter as business competitors, 
as many had found it profitable to cater for their 
requirements. In the end the independent 
concerns, which were somewhat disparagingly 
described by their opponents as “ merchant engi- 
neers’ and “stool and desk engineers,’’ were 
penalised to the extent mentioned. Something in 
the nature of a compromise was effected, however, 
by a provision that those who were accepted as 
members of the Constructional Engineers’ Asso- 
ciation should be given more favourable treatment. 
Up to a point the constructional engineering 
industry has been placed under the control of the 
works’ firms, but this control is not nearly so 
effective or far-reaching as that which the steel 
makers have secured over the supply of raw steel 
material to the whole constructional industry. 
The agreement with the Continental Steel Cartel 
cut down the supplies of imported material for 
the British market to a serious extent, and the 
arrangements for selling the steel to British con- 
sumers which have been forced upon the Continental 
makers has practically removed from engineers an 
alternative source of supply. At the same time, 
with the assistance and by the wish of the British 
steel makers, the- prices of imported steel have 
been materially increased. The situation thus 
created has had one outstanding result: it has 
brought into the British steel makers’ rebate 
scheme, by which rebetes on joists of 22s. 6d. and 
on plates and sections of 15s. are given to those 
firms contracting to use only British steel, nearly 
all those engineering firms which had held aloof. 
Most of the constructional firms, too, have found 
it advisable to join their Association, whilst a 
large number of the constructional engineers 
without works have also become members. In 
fact, so many of the latter have been admitted to 
the Association that complaints have been heard 
that the arrangement has lost some of its value 
owing to the number of firms which have been 
allowed to participate in its advantages. The 
position from the steel makers’ point of view, how- 
ever, must be entirely satisfactory. Whilst the 
present boom continues they do not feel the same 
necessity for using their fabricating shops to 
provide an outlet for their steel, so that the national 
schedule of prices does not seriously affect them. 
At the same time, the constructional engineers are 
more dependent than ever before upon supplies 
of British steel. The fact also that by agreement 
with the Continent the names of the users of 
imported material are supplied to the steel makers’ 
central trading organisation, the British Iron and 
Steel Corporation, may indicate that the steel 
industry is not altogether blind to the possibilities 
of the future when the demand may not be so 
insistent. 

It will be seen that the steel makers are in a 
position to increase their prices to the extent they 
consider advisable, save only for the check imposed 
by the British Iron and Steel Federation. It is 
understood that hitherto the Government has 
frowned upon proposed advances and is behind 
the Federation in the attitude it has adopted. In 
these circumstances the industry has conformed to 
the wishes of the authorities under protest and 
probably in the expectation of favours to come in 





Nevertheless, discontent at the present position is 
growing amongst steel makers, They point to 
the increase which has taken place in the cost of 
their raw materials, and it has to be admitted that 
their argument has some force. The settlement of 
the miners’ wage dispute raised the price of fuel, 
whilst the price of hematite and basic iron has 
risen by several shillings since the duties were 
imposed, and a further increase is expected to take 
place in the price of the latter at any moment. On 
the other hand, the position with regard to prices 
is somewhat involved, since most of the works 
producing basic iron are controlled by steel works. 
The irritation felt by the steel industry is under- 
standable, since it has secured a position which 
would enable it to raise prices in the certainty that 
consumers have no alternative source of supply. 
On the other hand, constructional engineers have 
to obtain their steel from the British works or to 
buy foreign steel at prices agreeable to the British 
steel makers. Those engineers with works may 
recoup themselves to some extent as a result of the 
fabricating price schedule, but at the same time 
this tends to restrict firms’ activities to the dis- 
tricts in which their works are situated, since it 
prevents price-cutting in outside areas. What the 
effect of a further advance in prices will be upon 
those engineers who do not possess works and have 
to pay the high rates for fabricating it is difficult 
to foresee. 








Obituary. 





LORD INVERNAIRN. 


Many of our readers will learn with regret of the 
death of Lord Invernairn, which occurred on Good 
Friday at his seat at Flichity, Inverness-shire. Lord 
Invernairn, who will perhaps be better remembered 
as Sir William Beardmore, was an industrialist of 
outstanding ability who played a leading part in the 





LORD INVERNAIRN 


life of Glasgow and the West of Scotland for close 
upon half a century. He developed and expanded 
the Parkhead Forge, adapting it for the manufacture 
of armour plate and guns; at Dalmuir he founded 
a great shipyard and naval construction works, while 
at Inchinnan he built the airship “ R 34,” which 
made the first double Atlantic crossing. Many other 
activities were, started and developed, particularly 
during the war and immediate post-war years, which 
owed their being to his inspiring personality. 

William Beardmore was born in Greenock in 1856, 
and a Glasgow boy hy parentage, he soon returned 
to that city, where he received his education at the 
Glasgow High School and at Ayr Academy. He was 
apprenticed at the age of fourteen to ‘‘ The Forge ” 
at Parkhead, which then belonged to his father, 
Mr. William Beardmore, and his uncle, Mr. Isaac 
Beardmore. During his training young Beardmore 
attended evening classes at Anderson’s College, 
and later he entered upon a course of study at the 
South Kensington School of Mines, where he 
specialised in metallurgy and chemistry. Shortly 
after the death of his father in 1877 he returned to 
Parkhead and soon became assistant manager of 
the undertaking. Already the ordinary forging 








work had been reinforced by the production of 
plates and sections for ships’ boilers and construc- 
tional work, but when in 1886 Mr. William Beardmore 
took full control of the works, he introduced the 
manufacture of nickel and alloy steels for marine 
engines and interested himself in the making of 
armour plate by the Harvey cementation and chilling 
process. The armour made by William Beardmore 
and Co., as the firm was styled after about 1898, 
was soon to be found in the warships of British and 
foreign navies, and very shortly afterwards Parkhead 
became a recognised competitor of Sheffield and 
Essen in the production of armour plate. In 1905 
@ gun-making department was set up, and with this 
new addition to its existing activities Parkhead 
was soon capable of supplying almost everything 
which was necessary to the construction and equip- 
ment of naval vessels of all kinds and types. Naval 
weapons ranging from 12-pounders up to 1din. guns 
for battleships were manufactured and completed 
in the various sections of the Parkhead works. 
In designing and equipping the works the very 
latest methods of manufacture were adopted, largely 
owing to the personal interest which Mr, William 
Beardmore, as he then was, took in every part of 
his works. 

In 1900 Beardmores acquired the Govan shipyard 
of Robert Napier and Sons, at which, in 1860 to 1861, 
one of the early British ironclads, the “‘ Black Prince,”’ 
was built. From this yard a number of small 
vessels were turned out, and the British cruiser 
‘* Berwick ’? was constructed in 1902 to 1903. The 
following year William Beardmore and Co, purchased 
some 70 acres of land at Dalmuir, with a river frontage 
close upon a mile in length, and the famous Dalmuir 
shipyard and engine works were laid down complete 
with boilermaking and engineering departments, 
building berths, and a fitting-out basin designed to 
accommodate the largest ships then built. The first 
vessel built at Dalmuir was the steam yacht “ Zaza,” 
for Mr. Beardmore’s own use, but the real beginning 
was made in May, 1905, when the battleship 
‘‘Agamemnon”’ was laid down. She was launched 
in the June of the year following. Other important 
naval vessels constructed by the firm were the 
“Conqueror,” of 1911; the “Benbow,” of 1913, 
and the “ Ramillies,”’ of 1916. Between the years 
1903 to 1919 eight light cruisers were built by William 
Beardmore and Co. at Govan and Dalmuir, in addition 
to a large number of destroyers, submarines, other 
naval craft, and mercantile vessels. 

When the war came in 1914 the Naval Construction 
Works of William Beardmore and Co. were fully 
ready for their task. and they were utilised to their 
fullest capacity throughout the period of the war. 
Towards the end of the war the new East Yard was 
laid down at Dalmuir for the construction of oil 
tankers and cargo ships. After the war the firm 
built many noteworthy British ships, and several 
fine liners of the ‘‘ Conte” class for Italian owners. 
Alongside the work on steam propulsion, Mr. Beard- 
more inspired, and had carried out, pioneer work on 
internal combustion engines, beginning in 1907 with 
the experimental gas engines for the old gunboat 
‘** Rattler.” Later the Beardmore small oil engine 
was developed, whilst large marine oil engines were 
manufactured at Dalmuir under licence from Franco- 
Tosi. After the war the work on the high-speed 
oil engine was continued at Parkhead, and William 
Beardmore and Co. was one of the first firms in the 
field with a really lightweight engine designed to 
use heavy oil fuel, for use on rail and road transport. 
Brief reference has already been made to the Beard- 
more airship works at Inchinnan, where the “ R 34” 
was built; other establishments were the Mossend 
steel works, the Speedwell engine works at Coat- 
bridge, and works at Paisley, Anniesland, and 
Dumfries. In the post-war years some of these 
outside undertakings passed into other ownerships. 
It may also be recorded that in 1930 the Dalmuir 
shipyard was purchased by National Shipbuilders 
Security, Ltd., and was subsequently dismantled. 

In 1914 William Beardmore was created a Baronet 
in recognition of his national services, and in 1921 
he became Baron and took the title of Lord Invernairn 
of Strathnairn. He always took a keen interest in 
all questions of industrial welfare, gave his 
active support to the Industrial Welfare Society, 
and associated himself with the work of its President, 
the Duke of York. He was a member and for some 
years the treasurer of the Iron and Steel Institute, 
and became its President in 1918, when he was 
awarded the Bessemer Gold Medal. Other institu- 
tions of which he was a valued member included the 
Institution of Mechanical Engineers, the Institution 
of Naval Architects, and the Institution of Engineers 
and Shipbuilders in Scotland. About ten years ago 
Lord Invernairn resigned from his office of chairman 
and managing director of William Beardmore and 
Co., Ltd., but he remained on the boards of many other 
industrial companies. 








AccorpDING to figures published by the Board of Trade, 
there is a considerable increase in the number of foreign 
vessels engaging in the inter-port trade of the United 
Kingdom. During the first two months of this year the 
net tonnage of foreign shipping increased by 100 per cent. 
as compared with the corresponding periods in 1934 and 
1935. 
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The British Automatic Pilot for Aircraft. 


By G. R. M. GARRATT, M.A. (Cantab.) 
No. I. 


INTRODUCTION. 


HE development of an automatic pilot for air- 
craft has received considerable attention during 
recent years in several different countries. The 
Sperry Gyroscope Company in America, the Siemens- 
Apparate und Maschinen G.m.b.H. of Berlin, and 
the French military authorities have all designed 
gyro-pilots with varying degrees of success, and the 
Air Ministry in this country has been working on the 
subject for many years. 
The object of the development of the British auto- 
matic pilot was not only to produce a device which 
would fulfil the same functions as a human pilot, but 
also to stabilise the aircraft under all conditions with 
the utmost precision. It was an essential requirement 
that the aircraft should be stabilised in both pitch 
and roll within } deg., and that the directional control 
should not permit deviation greater than 10 deg. 
per hour. These results have been attained, and, 
in fact, the directional deviation does not exceed 
3-5 deg. per hour. The British automatic pilot is 
thus an instrument of the highest precision. 


DEVELOPMENT. 


The automatic pilot was developed at the Royal 
Aircraft Establishment, Farnborough, and is prin- 
cipally the work of Messrs. F. W. Meredith, P. A. 
Cooke, and P. 8. Kerr. The experimental work was 
of a secret nature, but with the successful develop- 
ment of the control and its general installation 
throughout the squadrons of the Royal Air Force, 
it was decided that the bann on commercial applica- 
tion could no longer be upheld, and the commercial 
rights throughout the world are now controlled by 
Messrs. Smith’s Aircraft Instruments.* In the Royal 
Air Force, the automatic pilot is primarily used for 
tactical purposes when a high degree of stabilisation 
is required, but it is certain that it is most appre- 
ciated by pilots on account of the relief afforded 
when flying through bad weather conditions or 
at night. 

While the primary object of the automatic pilot 
is the attainment of the highest possible stabilisation 
of the aircraft for military purposes, its use results 
in several other important advantages, which will 
inevitably lead in the near future to its installation 
in almost all large passenger-carrying aircraft. With 
the automatic pilot in operation, the pilot is able to 
leave his seat when he wishes and to attend to other 
duties, such as navigation or the operation of the radio 
installation. The difficulties and dangers of naviga- 
tion under really bad weather conditions are reduced 
to a very large extent and the ever-possible risk of 
loss of control in bad weather is reduced to a negligible 
point. The accuracy of control and of course-keeping 
is greatly improved, and hence flying costs are kept 
to @ minimum. 


GENERAL PRINCIPLE. 


A carefully balanced spinning gyroscope possesses 
the property of tending to maintain its axis of spin 
fixed in one direction, unless the gyroscope is influ- 
enced by some external force. In practice, the 
inevitable presence of friction at the pivots and else- 
where limits the accuracy attainable, but by the use 
of a gyroscope having a large angular momentum 
and the exercise of great care in manufacture, the 
effects of unwanted friction are kept within very 
small limits, and under working conditions an accuracy 
of 3-5 deg. per hour is attained. In the case of the 
rudder control, an occasional small correction by the 
pilot may be necessary to keep the aircraft on its 
exact course, but in both the elevator and aileron 
control mechanisms means are provided for auto- 
matically correcting any such accidental precessions 
of the gyroscope. 

The small size and weight of a gyroscope which can 
be carried in an aircraft prohibits the direct use of the 
gyro for stabilising the aircraft. Instead, the gyro- 
scope is used to provide an accurately defined datum, 
and when the aircraft is disturbed from its course or 
attitude, the departure of the aircraft from the datum 
is detected by sensitive mechanism, and means are 
automatically brought into action to return the 
aircraft to its intended course. 

Since the gyroscope does not itself stabilise the 
aircraft, the motion of the aircraft, after being 
disturbed, must be briefly considered, since the design 


and the manner in which the control surfaces of the 
aircraft are used to correct the disturbance. In 


axis. Stability about the pitch axis is largely 
influenced by the relative areas of the wing and tail 
surfaces, and their disposition relatively to the centre 
of gravity of the aircraft. It will thus be seen that 
the stability about the pitch and roll axes is largely 
under the control of the designer, but it is unfor- 
tunately not possible to design a machine which 
shall be inherently stable in azimuth, 7.e., a machine 
which would of itself return to a predetermined 
course after some deviation. 

The first essential feature, therefore, of an auto- 
matic pilot is that it shall be capable of detecting 
any deviation of the aircraft from the predetermined 
course, and shall be capable of directing the aircraft 
back on to the course after any disturbance. If the 
aircraft is inherently stable about the pitch and roll 
axes it is not essential to control the motion of the 
aircraft about these axes. In practice, however, the 
stability about one axis is influenced by the motion 
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of the aircraft about the others, and it is therefore 
desirable to control the motion of the aircraft about 
all three axes. 

A single gyroscope is, in fact, capable of controlling 
the aircraft about two axes, and the British automatic 
pilot employs only a single gyroscope for controlling 
both the pitch and azimuth axes. If the aircraft is 
unstable in roll, a second gyroscope is used to control 
this axis, but it is frequently possible to dispense 
with this second or aileron gyroscope. 


AERODYNAMIC CONSIDERATIONS. 


Before describing the mechanism of the British 
automatic pilot, it is necessary briefly to consider 





not only rotates the aircraft about the vertical, but 


it also introduces a roll and pitch motion. It will 
thus be seen that a correction of a disturbance about 
any given axis by a proportionate application of 
the respective control surface is liable to result in 
undesirable motions about the other axes with con- 
sequent difficulties in the damping of an oscillation. 
It is for this reason that it is generally desirable to 
control all three axes. 

There is, however, another method due to Mr. 
F. W. Meredith, whereby satisfactory damping of 
the disturbed motion may be obtained without the 
necessity for the control of the ailerons. This 
method consists in the application of rudder angle 
in proportion to the roll displacement, and the total 
application of rudder angle is therefore the sum of 
two parts, one being proportional to the amount by 
which the aircraft has deviated from its course, and 
the other being proportional to the angle through 
which the aircraft has rolled. It was shown mathe- 
matically, and confirmed by experiment, that an 
application of rudder angle in response to @ roll 
displacement tends to increase the lateral stability 
in much the same manner as an application of aileron 
angle. 

The exact manner in which an application of 
rudder in response to a roll disturbance is achieved 
will be explained later, but it will here be briefly 
remarked that it is accomplished solely by slightly 
tilting the axis of the gyroscope. By this simple 
expedient, adequate damping of an oscillation is 
achieved without the use of a second gyroscope, 
which, in most aircraft, is quite unnecessary unless 
absolute stabilisation is required. 


Arr COMPRESSOR INSTALLATION. 


Before proceeding to the description of the actual 
gyroscopic apparatus, it is necessary briefly to describe 
the installation which supplies the compressed air 
for the operation of the automatic mechanism. 

The compressor, which is illustrated in Fig. 1], 
supplies approximately 5 cubic feet of free air per 
minute, compressed to a pressure of 35 lb. per square 
inch, and is usually driven by a small windmill. 
An excentrically placed rotor carries hardened steel 
blades which slide in the rotor slots under the action 
of centrifugal force. It will be realised that serious 
inefficiency must result from this type of compressor 
on account of the leakage past the ends of the blades 
unless precautionary measures are taken. This 
undesirable leakage is prevented by the continuous 
injection of a copious supply of lubricating. oil. 
The oil forms an emulsion with the air which is 
drawn in through the air-intake port (Fig. 2), and 
the emulsion forms an effective seal at the blade 
extremities. The compressed emulsion is ejected at 
the outlet port and is passed into the oil reservoir 
where it is caused to impinge against the sides. 
This action causes the air to separate almost com- 
pletely from the oil, which falls to the bottom, leaving 
the air to pass away at the top. The reservoir is 
fitted with an oil filter at the bottom through which * 
the oil must pass before its return to the compressor. 
Practically all the oil is removed from the air in the 
reservoir, but to ensure that no drops of oil can be 
delivered to the controls, a further oil separator is 
incorporated, as shown in Fig. 2. From the separator, 





the form of motion which results from a disturbance 
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of an efficient automatic pilot must inevitably take general, the effect of any disturbance, such as a 
into account the aerodynamic characteristics of the 


aircraft. 


An aircraft possesses three principle axes, the longi- 
tudinal or roll axis, the vertical or azimuth axis, 
and the pitch axis, and the stability about the 
respective axes is usually of a fundamentally different 
Stability about the roll axis is very largely 
influenced by the dihedral angle of the wings, and 
most modern aircraft are inherently stable about this 


order. 





* The author desires to acknowledge the courtesy of Messrs. 
Smith’s Aircraft Instruments in 


duce the copyright illustrations accompanying this article. 





“bump ” on a stable aircraft, is to set up a complex 
oscillation about all three axes, and the function of 
the automatic control is to limit the initial magnitude 
of the disturbance and to damp out the resulting 
oscillation as rapidly as possible. The damping 
of an oscillation is unfortunately complicated by 
the fact that motion about any one of the three axes 
generally has an appreciable effect about the other 
axes. For example, the depression of an aileron 
to correct a roll disturbance introduces a yawing 
moment which results in an azimuth deviation. In 
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@ similar manner, the application of rudder angle 
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FiG. 2—DIAGRAM OF COMPRESSOR INSTALLATION 


which controls the entire operation of the gyroscopic 
mechanism. 


GENERAL CONSTRUCTION OF RUDDER AND ELEVATOR 
CoNTROL. 


The general construction of the unit which controls 
the rudder and elevator surfaces is shown in Figs. 3, 
4, and 5, while Fig. 6 shows diagrammatically the 
operation of the rudder control. 

The gyroscope, which has a mass of about 4 lb. 
and spins at a speed of 11,000 r.p,m., is carried in a 
pair of gimbal rings which are shown dismantled in 
Fig. 3. The gimbal rings and the gyroscope are very 
carefully balanced about their respective axes, and 
mounted within each other on almost frictionless 
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pivots, while the outer gimbal ring is supported about 
the vertical axis in the frame of the control unit, as 
shown in Fig. 4. The compressed air supply to the 
gyro spinning jets is fed to the jets through the 
hollow bottom pivot of the outer gimbal ring, and 
thence to the jets through two small pipes, one of 
which may be seen in Fig. 3 embedded in the outer 
surface of the outer gimbal ring. 

It will be realised from Fig. 3 that the gyroscope 
possesses three axes of freedom, ¢.e., the axis of spin, 
the vertical or azimuth axis of the outer gimbal ring, 
and the horizontal or pitch axis of the inner gimbal 
ring. Bearing in mind that the dynamic stability 
of the gyroscope tends to maintain its axis fixed in 
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FIG. 3—GYROSCOPE DISMOUNTED 


one direction, it will be realised that when the air- 
craft is disturbed, relative motion will occur between 
the respective gimbal rings and the main framework. 
This relative motion is used to operate the various 
valves which govern the movements of the control 
surfaces of the aircraft. Being the most simple, the 
control of the rudder will be described first. 


RupDDER CONTROL. 


When mounted in the aircraft, the axis of the 
gyroscope lies approximately parallel with the fore 
and aft axis of the aircraft, and when the aircraft 
deviates from its course, relative motion occurs 
between the outer gimbal ring and the supporting 
framework. The outer gimbal ring is connected by a 
small link (A, Figs. 3 and 4) with the piston of a 











servo-motor, but in an emergency such as might be 
caused by some fault in the mechanism, the pilot 
can withdraw the plunger and so disconnect the rudder 
from the automatic mechanism. A similar device is 
incorporated in the elevator and aileron controls, 
and is necessary because the force exerted by the 
servo-motors is of the order of 300 lb., and in the 
unlikely but not impossible event of some fault 
developing which resulted in the full air pressure being 
applied to one side of the servo-motors, the pilot 
would be unable to overpower the servo-motors. 
Considering the sequence of events which occurs 
when the aircraft is disturbed laterally from its 
course, we have seen that the rudder valve operates 
and permits the entry of compressed air to the servo- 
motor. The consequent movement of the servo- 
motor piston applies the rudder in such a direction as 
will return the aircraft to its true course, but it will be 
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the aircraft, the rudder valve operates and com- 
pressed air is admitted to the servo-motor. The 
servo-motor operates and applies a correcting angle 
to the aircraft rudder, but, simultaneously with 
the movement of the rudder bar, the gyro framework 
is rotated slightly on its axis, and by virtue of the 
fact that the point of attachment of the rudder valve 
link is offset from the vertical axis, this small angular 
movement of the gyro framework results in the 
closing of the rudder valve and thus prevents the 
further application of rudder angle. The application 
of rudder angle is thus limited to an amount depend- 
ing on the angle through which the aircraft has 
deviated from its course, and, as the aircraft is 
returned to its course, the application of rudder 
angle is progressively reduced. 

Reference to Fig. 6 will explain the operation of 
the rudder control, but in this figure the arrange- 
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FIG. 6—-DIAGRAMMATIC ARRANGEMENT OF RUDDER CONTROL 


clear that unless some precautionary means were 
provided, the servo-motor would cause the applica- 
tion of full rudder angle for even the smallest depar- 
ture of the aircraft from its course. This would be 
disastrous, since the motion of the aircraft would be 
continuously and violently disturbed. 

In order to achieve smooth operation of the control, 
it is necessary to incorporate some arrangement which 
results in the application of the rudder in proportion 
to the angle through which the aircraft has deviated 
from its course, and to arrange that the correcting 
angle is progressively reduced as the aircraft is 
returned to its true course. This is achieved by 
the incorporation of a “ follow-up” device which 





ment of the follow-up has been shown in a simplified 
manner. 


CHANGE OF COURSE. 


In order to enable the pilot to alter the course of 
the aircraft and to make the occasional small adjust- 
ments which may be necessitated by small deviations 
of the gyroscope, an arrangement is provided to 
precess the gyroscope in azimuth, and since the course 
of the aircraft is determined by the gyroscope, any 
azimuth precession automatically alters the course 
of the aircraft. Precession of the gyroscope about 
the vertical axis requires the application of a torque 
about the horizontal axis. This torque is applied 











RUDDER 
SERVO-MOTOR 














RELAY VALVE 






ELEVATOR VALVE 








J 





FIGS. 4 AND 5—RUDDER AND ELEVATOR 


small valve known as the rudder valve, and when 
any relative displacement occurs between the outer 
gimbal ring and the framework as the result of the 
turning of the aircraft, the rudder valve operates and 
causes the admission of compressed air to one side or 
the other of the rudder servo-motor (Fig. 4). 

The servo-motor contains a double-acting piston, 
the rod of which is connected to a dummy rudder 
bar B, which is connected by cables to the rudder of 
the aircraft. 

As may be seen in Fig. 4, the piston-rod of the 
rudder servo-motor is actually connected to a lever 
which is pivoted about the same centre as the dummy 
rudder bar, but which is capable of independent 
movement between the top and bottom members of 
the rudder bar. When the control is in use, this 


lever is locked on to the rudder bar by means of a 
spring-loaded plunger in the pillar C, and the move- 
ment of the rudder is then under the control of the 





limits the opening of the rudder valve and so limits 
the travel of the servo-motor piston. The operation 
of the follow-up will be understood from the following 
description. 

The supporting framework of the gyroscope is 
not rigidly attached to the base casting, but is 
capable of a slight rotation about a vertical axis 
immediately beneath the axis of the outer gimbal 
ring. The supporting framework is connected to 
the rudder bar through a pair of levers which may 
be seen in Fig. 4, and when the rudder bar moves, 
the gyro framework, together with the rudder valve, 
rotates slightly about its vertical axis in such a direc- 
tion as to follow the apparent movement of the rudder 
valve piston and so close the valve. 

To make this quite clear, suppose that the aircraft 
has received a disturbance which has thrown it off 
its course. The gyroscope and gimbal rings remain 
directionally fixed, but, due to the deviation of 





CONTROL MECHANISM FROM RIGHT AND LEFT-HAND SIDE RESPECTIVELY 


to the inner gimbal ring by means of a small double- 
acting air cylinder situated just beneath the rudder 
valve, as may be seen in Fig. 4. The piston is con- 
nected to the inner gimbal ring by means of a link 
and the perforated arm, which may be seen on the 
left of the gyroscope. The pilot is provided with 
a control cock by means of which he can apply com- 
pressed air pressure to'one side or the other of the 
course-change cylinder, and so effect the required 
azimuth precession of the gyroscope, the rate of 
which is usually set to 90 deg. per minute. 


CONTROL OF THE ELEVATORS. 


Although the same gyroscope is used to provide 
the pitch datum, the mechanism associated with 
the pitch control is entirely separate from the 
rudder control mechanism, and it differs from it 
in certain fundamental particulars. In the case 
of the rudder control, the essential requirement is 
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that the axis of the gyroscope shall not deviate in 
azimuth by more than a few degrees per hour. No 
gyroscope can be made absolutely perfect mechani- 
cally, and ‘deviations of the order of 3 deg. to 5 deg. 
per hour are inevitable, but in the case of the pitch 
control no such wide tolerance could be permitted, 
and it is absolutely essential that the gyroscope 
should maintain the aircraft at a constant attitude 
with the horizontal. Fortunately, gravitational 
means can be adopted to control the gyroscope, 
but before describing the means used to maintain 
the accuracy of the pitch datum, the actual elevator 
control will be described. 

Referring to Fig. 5, and remembering that the 
axis of the gyroscope lies approximately in the fore 
and aft line of the aircraft, it will be clear that when 
any disturbance of the aircraft occurs in pitch, then 
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chamber of the valve with an exhaust port near the 
top of the normal position of the primary piston. 

Compressed air is supplied to the relay valve from 
the expansion chamber and enters the top and bottom 
chambers of the relay valve through the two adjust- 
able needle throttles. 

Suppose that the primary piston is displaced 
slightly downwards from its normal position, as will 
occur if the nose of the aircraft dips. The primary 
piston uncovers the top exhaust port and the air in 
the bottom chamber of the relay valve is allowed to 
escape. The excess air pressure in the top chamber 
then causes the main piston to travel downwards 
until both exhaust ports are again closed. The main 
piston therefore moves through exactly the same 
distance as the primary piston, but on account of the 
relay action it is capable of operating the main 
elevator valve without applying any appreciable 
load to the inner gimbal ring. It will be seen that the 
main piston of the relay valve is connected by a lever 
to the piston of the main elevator valve. This may be 
clearly seen in Fig. 5. 


OPERATION OF PrrcH CONTROL. 


Suppose that the aircraft receives a disturbance 
in pitch. The relative movement between the inner 
gimbal ring and the aircraft operates the relay valve, 
as has already been described, and the relay valve 
in turn operates the piston of the main elevator valve. 
Compressed air is thereby admitted to one side of the 
elevator servo-motor, illustrated in Fig. 8. This 
servo-motor is connected to the elevators in exactly 





in space, and it will therefore be evident that its 
inclination with the vertical will vary with any change 
in latitude or longitude and with the rotation of the 


earth. Since the pitch attitude of the aircraft is 
controlled by the inclination of the gyroscope, it will 
be clear that some means must be adopted to ensure 
that the gyroscope shall always maintain a constant 
relation with the vertical, and this requirement is 
made even more necessary by reason of the small 
irregular precessions due to frictional torques. Pre- 
cessions of the order of 4-5 deg. per hour can be 
tolerated in the azimuth control, but variations of 
pitch attitude of more than } deg. cannot be per- 
mitted. Fortunately, it is possible to adopt gravita- 
tional means to correct any pitch wandering of the 
gyroscope, and to prevent any change of inclination 
to the vertical which would otherwise be caused by 
change of latitude or longitude and by the rotation 
of the earth. 

In parenthesis, it may here be remarked that 
although the pitch angle of the gyroscope is con- 
trolled with respect to the vertical, the rotation of 
the earth will produce a compenent rotation about the 
azimuth axis. This is counteracted by adjusting the 
balance weights on the gyroscope so that the gyro- 
scope precesses in azimuth at the same rate, thus 
resulting in zero precession relatively to the earth. 
It will be evident, however, that this adjustment 
can only be made accurately for a given latitude, and 
if the automatic pilot is used in a part of the world 
of widely different latitude, either allowance must be 
made for the resultant azimuth precession or the 
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FiG. 7—PITCH RELAY VALVE 


relative movement will occur between the inner 
gimbal ring of the gyroscope and the base-plate. 
That is to say, the inner gimbal ring will rotate | 
slightly about its horizontal pivots. This relative 
motion is detected by a small relay valve, as shown 








in Figs. 5 and 7. 

It would be possible to detect the relative move- 
ment of the inner gimbal ring directly by means of | 
the main elevator valve, in the same way as is done | 
in the case of the rudder valve, but a valve of suffi- | 
cient size to operate the servo-motor without undue | 
lag will not operate without appreciable friction. | 
Any frictional torque about the pivots of the inner 
gimbal ring will result in an azimuth precession of the | 
gyroscope, thus causing an error in the course steered | 
by the aircraft, and in order to preserve the direc- | 
tional accuracy, it is essential that all friction about | 

















FiG. 8—-ELEVATOR SERVO - MOTOR 


the horizontal pivots shall be kept to the smallest 
possible limits. The use of a relay valve having a very 
small primary piston enables the friction to be kept 
low, while providing ample power for the operation of 
the main elevator valve. 

In the case of the rudder valve, no such precaution 
is necessary, because friction about the vertical axis 
only disturbs the pitch attitude of the gyroscope, 
and any such error is immediately corrected by the 
Watt linkage mechanism, as will be described later. 

Referring to Fig. 7, it will be seen that the relay 
valve contains two pistons, the inner or primary 
piston being connected to the inner gimbal ring of the 
gyroscope. The primary piston moves inside the 
main or secondary piston which contains two small 
exhaust channels, one of which connects the top 
chamber of the valve with an exhaust port near the 
bottom end of the normal position of the primary 
piston, and the other of which connects the bottom 




















FiG. 9—-RUDDER 


the same manner as has already been described in the 
case of the rudder system, and, in common with the 
rudder system, provision is made for the complete 
disconnection of the servo-motor from the elevators 
in case of emergency. 

In order that the amount of elevator angle applied 
for any given disturbance in pitch may be directly 
proportional to the magnitude of the disturbance, it 
is necessary to incorporate a follow-up system similar 
in principle to that used for the rudder control. The 
elevator servo-motor, however, is fitted on an entirely 
separate mounting from the gyroscope unit, and the 
movements of the servo-motor piston have therefore 
to be referred back to the elevator valve by means 
of a Bowden cable, part of which may be seen in 
Fig. 8. The other end of the Bowden cable is con- 
nected to a lever which is capable of causing the 
elevator valve casing to move axially. Suppose that 
the piston of the elevator valve has been displaced 
by the relay valve as the result of some pitch dis- 
turbance of the aircraft. Compressed air is admitted 
to the servo-motor, which commences to apply the 
necessary correcting angle to the elevators. As 
the elevators are moved, however, the movement of 
the elevator servo-motor is transferred back to the 
elevator valve casing by means of the Bowden cable, 
and the valve casing is moved in the same direction 
as the original displacement of the piston. The 
valve is thereby closed, and further application of 
elevator angle prevented. In this manner, the 
degree of elevator angle applied is caused to be pro- 
portional to the pitch displacement of the aircraft, 
and as the aircraft is returned to the true pitch 
attitude, the elevator angle is progressively reduced. 


MAINTENANCE OF PirtrcH Datum. 


A perfectly balanced gyroscope uninfluenced by 
frictional or other torques defines a constant direction 
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CONTROL FROM REAR END 


balance weights must be readjusted if extreme 
accuracy is desired. 

The inclinat:on of the gyroscope with respect to 
the vertical is controlled by an arrangement which 
may be seen in Figs. 5and 9. Attached to the bottom 
of the outer gimbal ring is an arm which carries a 
weight R. When the axis of the outer ring is vertical, 
it will be clear that the weight R will have no effect 
whatever, but suppose that the axis is tilted either 
backwards or forwards, as happens if the aircraft 
pitches. The weight will then cause a torque about 
the vertical axis, which results in a precession of the 
inner gimbal ring about its horizontal axis, and so 
slowly alters the pitch datum defined by the gyro- 
scope. 

The axis of the outer gimbal ring is not normally 
vertical as has hitherto been supposed, but it is 
inclined slightly backwards, and there is thus always 
@ gravitational torque about the axis of the outer 
gimbal ring due to the weight R. This gravitational 
torque is counteracted by a spring torque which is 
applied to the outer gimbal ring by means of the 
lever T (Fig. 9). The lever T is attached at its lower 
end to one end of a coiled spiral spring, the other 
end of which can be rotated through a small angle 
by means of the pitch control lever in the pilot’s 
cockpit. The pilot is thus able to adjust the magni- 
tude of the spring torque in opposition to the gravita- 
tional torque of the weight R. 

So long as there is any resultant torque about the 
vertical axis, the gyroscope will continue to precess 
about its horizontal pivots, thus causing a change in 
the pitch attitude of the aircraft. Ata given attitude, 
however, the gravitational torque due to the weight R 
will exactly balance the opposing torque due to the 
spring lever T, and the resultant azimuth torque 
being now zero, no further precession of the gyroscope 
or change in pitch attitude of the aircraft will occur. 
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When the pilot wishes to change the pitch attitude 
of the aircraft, he makes an adjustment by means of 
the pitch control lever in his cockpit, which alters 
the spring torque exerted by the lever T. The 
gyroscope is therefore precessed and the pitch attitude 
of the aircraft altered until the changed inclination 
of the axis of the outer gimbal ring again results in an 
exact balance between the new spring torque and the 
new gravitational torque of the weight R. 

In actual fact, the gravitational torque is not 
derived solely from the weight R, but from a com- 
bination of the weights R and 8. The two weights 
are connected by a Watt linkage and function 
exactly as the single weight described above during 
straight flight. Under certain circumstances, how- 
ever, the accelerations introduced by a turn could 
result in an azimuth torque, and consequently intro- 
duce an error in the pitch attitude. To avoid this 
possibility, the linkage arrangement is adopted which 
is unaffected by lateral accelerations. 


TixTING OF GYROSCOPE AXIS. 


It was mentioned earlier when discussing the ques- 
tion of stability that some account must be taken of 
roll displacements of the aircraft if satisfactory control 
is to be achieved. In most aircraft it is not necessary 
to control the ailerons, since sufficient stabilisation 
about the roll axis is generally obtained from the 
dihedral angle, but unless some account is taken of the 
roll displacements, the damping of the aircraft oscilla- 
tions may be extremely poor. In other words, while 
actual control of the movements of the aircraft about 
the roll axis by means of the ailerons may very often 
be dispensed with altogether, yet account must be 
taken of the roll displacements because of the very 
important influence they have on the damping of 
oscillations about the pitch and azimuth axes. 

It was discovered by F. W. Meredith, however, 
that satisfactory damping of the disturbed motion 
could be obtained by the application of rudder 
angle in proportion to the roll displacement. A full 
explanation of this would require complicated mathe- 
matical treatment, but it may here be briefly stated 
that the automatic application of rudder angle when 
the aircraft is banked tends to increase the stability 
of the machine in much the same way as if the ailerons 
were used to correct the bank. 

In the preceding paragraphs, it has been supposed 
that the axis of the gyroscope lies parallel to the 
fore and aft axis of the aircraft. This is not quite 
the case, however, for it was discovered that if the 
front end of the gyroscope is tilted slightly upwards, 
then an application of rudder angle takes place 
when the aircraft is banked. If the axis of the gyro- 
scope were parallel to that of the aircraft, it is clear 
that no relative motion between the gyroscope and 
the aircraft could occur as the result of the banking 
of the machine. When the gyroscope axis is tilted, 
however, the relative motion which must occur when 
the machine banks will clearly have a component 
about the azimuth axis, and it is this component 
which serves to apply the rudder as desired in response 
to the roll displacement. 

The total application of rudder angle is thus made 
up of two parts, one being proportional to the 
azimuth displacement, and the other being deter- 
mined by the angle to which the machine has been 
banked. 

In a large and reasonably stable aircraft, sufficient 
damping of the disturbed motion is achieved by the 
automatic control of the rudder and elevators alone, 
provided that the gyroscopic axis is tilted as has been 
described. In such an aircraft, control of the ailerons 
is only necessary if a highly accurate degree of 
stabilisation is required, but in a less stable machine 
full gyroscopic control of all three axes is usually 
desirable. The control of the ailerons will be dis- 
cussed in the second part of this article. 

(To be continued.) 








World Power Conference and 
Congress on Large Dams. 


THe Third World Power Conference and the Second | 


International Congress on Large Dams are to be held in 
Washington concurrently between September 7th and 
12th, 1936, by invitation of the Government of the United 
States and the American National Committee of the World 
Power Conference. e 

Arrangements for the preparation of a thoroughly 
authoritative collection of British papers are being made 
by a thoroughly representative Committee of the Congress, 
whilst the British Committee on Large Dams has arranged 
for the preparation of several papers. 

The Conference and Congress will be preceded and 
followed by “‘ Study Tours.” Everything possible will 
be done to keep the cost of these tours as low as possible, 
and thanks to the generosity of the American hosts, a 
substantial subsidy will be devoted to reducing what 
would be the otherwise necessarily high cost of the trans- 
continental tour described in paragraph I below. 

The American National Committee has supplied a pre- 
liminary list of places suggested for visits during the 
course of the Study Tours referred to in paragraphs II 
and III. Final arrangements will be made in accordance 
with the wishes indicated by the several National Com- 
mittees. 

There is every probability that Study Tours will take 
place both before and after the Conference. Any post- 








Conference tours will, of course, overlap with the trans- 
continental tour, so that it will not be possible to take 
part in both. An essential feature of the Study Tours will 
be the “‘ Round Table ” discussions, which will be linked 
up with the places of technical interest visited. It has been 
felt that as the questions to be dealt with at the plenary 
meeting are largely economic and administrative in 
character a due balance will be preserved by emphasising 
the technical character of the Study Tours and of the 
**Round Table” discussions between specialists which 
will be associated with them. 

The American Express Company has been appointed 
official agent by the American and British National Com- 
mittees, That company will, in due course, be prepared 
to quote all-inclusive charges to cover the Transatlantic 
passage, the journey to Washington, hotel accommodation 
in Washington, and participation in the tours. It is 
anticipated that the majority of the British members 
of the Conference and Congress will wish to take advantage 
of these all-inclusive arrangements. 

The following figures of approximate cost are supplied :— 


A. Transatlantic journey, round trip, cabin class, 
£62-£102; round trip, tourist class, £42-£53 (see 
Note 1 below). 

B. Round trip, New York-Washington, £3 10s.; 
day Pullman supplement, 16s. 

C. Pre-Conference Study Tours lasting approximately 
a week to ten days, say, August 30th-September 6/7th 
(beginning on about August 25th in the case of the 
Large Dams Tour), £15-£20 (see Note 2 below). 

D. Stay in Washington during the period of the 
Conference, September 7th-13th inclusive, £5-£7 
(single room), £7-£10 (double room) (room only, not 
en pension). 

E. Post-Conference Study Tours lasting approxi- 
mately a week to ten days, say, September 13th/14th- 
22nd, £15-£20 (see Note 2 below). 

F. Post-Conference Transcontinental Tour of approxi- 
mately three weeks, say, September 14th—October 5th 
(subsidised), £35-£40 (see Note 2 below). 


Noves. 


1. There is a sailing of the ‘‘ Queen Mary,” which will 
enable passengers to disembark in New York on Sunday, 
September 6th, i.e., the day before the Conference and 
Congress open in Washington. The higher prices quoted 
for each class would provide for accommodation on the 
*“Queen Mary”; the lower prices would provide for 
accommodation on older ‘and slower boats, such as the 
** Britannic.” 

2. The figures quoted for C, E, and F include full 
accommodation in Pullman and sleeping car trains, the 
same trains to be used throughout as hotels, i.e., “‘ solid 
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devoted to “round-table” discussions of technical 
problems by the question and answer method. These 
tours will constitute a technical programme supple- 
mental to the general programme of the Conference. 
The tours and discussions are expected to cover such 
items as :— 


(a) Coal production, preparation and processing ; 

(6) Petroleum refining and research ; 

(c) Gas production and distribution ; ; 

(dq) High-pressure high-temperature steam stations 
and mercury turbines ; 

(e) Central electric stations ; 

(f) Interconnected electric system: operations ; 

(g) Railway electrification and Diesel trains ; 

(k) Tennessee Valley developments ; 

(j) Engineering education and research. 


These tours will precede the Conference so as not to 
interfere with the transcontinental tour. They will be 
repeated after the Conference if a sufficient number of 
delegates wish it. 


IV. A tour of approximately ten days primarily 
or wholly in Canada, following the visit to Ottawa. 


Complete information about all of these tours, including 
costs, will be given in the form of circulars as soon as the 
details have been arranged and the circulars can be 
prepared. 








Naval Water-Tube Boilers.* 


By Eng.-Captain 8S. R. DIGHT, R.N. 
EXPERIMENTS AND TESTS. 

In the present paper an account is given of some further 
tests and experiments which have since been carried out 
at the Admiralty Fuel Experimental Station, Haslar, on 
three-drum type boilers with the object of obtaining 
more intimate information regarding the internal working 
conditions which might enable further improvements in the 
efficiency and reliability of water-tube boilers to be effected. 

By internal working conditions is meant the supply of 
feed water and its circulation, the changes in the state of 
the water in circulation, the generation of steam and its 
removal from the boiler. 

A typical arrangement of an Admiralty three-drum type 
superheated boiler is shown in Fig. 1. 

In this boiler the first two rows of tubes next to the 
furnace on each side are of lin. external diameter, while 
the remainder are of lin. external diameter. 
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Admiralty Superheat Boiler, Test Boiler, Relative Density and Output, and Mass Flow in Generating Tubes 


trains.” There will be no supplementary expenses what- 
ever ; even tips will in all probability be included. 


The tours will consist of :— 


I. A transcontinental tour of approximately three 
weeks in length, beginning on September 14th. This 
tour will be by special train, will go first to Montreal 
and Ottawa, then back into the United States, thence 
west to the North Pacific Coast, to Southern California, 
and back to Washington. This tour will be subsidised 
in considerable part. 

II. A tour of approximately ten days confined to the 
eastern part of the country, and beginning on or about 
August 25th for those members of the International 
Commission on Large Dams who will be unable to take 
the transcontinental tour. This ten-day trip will be 
repeated after the Conference if there is sufficient demand 
for it. 

III. A series of “Study Tours” of approximately 
one week in duration, arranged to give opportunity for 
groups having a common technical interest to see 
examples of the best American technical practice. It 
is intended that at least one day on each tour shall be 





The superheater is fitted in the space between the fourth 
and fifth rows of tubes in each bank. 

The feed water is usually supplied by a turbine-driven 
feed pump which discharges the feed water through a float- 
controlled feed regulator, and thence through the internal 
feed pipe situated in the lower part of the steam drum. 

A slotted internal steam pipe is fitted, through which the 
steam s to the superheater and thence through the 
stop valve to the main steam pipes. 

Boilers of this type can be forced to fairly high rates, and 
the trend of development is towards obtaining the greatest 
output consistent with efficiency and reliability in order 
to keep the weight of the boilers and the space occupied to 
@ minimum. 

This development results in the boilers becoming reduced 
in size and weight in proportion to the output obtained, 
and one important effect of the reduction in size is the 
reduction in steam reservoir capacity of the boilers, ; 

When the speed of the engines is changed rapidly, this 
reduction in reservoir capacity makes it necessary that the 

* Spring Meetings, Institution of Naval Architects, April 2nd, 
1936. 
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output of the boiler must be capable of being increased or 
decreased rapidly, in order to meet the varying require- 


ments for steam. 


It is a well-known fact that alteration of the output of 
a water-tube boiler causes a change in the apparent water 


level, as indicated by the water gauges. When the output 
is increased the water level rises temporarily in the gauge 
glass and when it is decreased the water level falls tem- 
porarily. If changes in output are made rapidly they 
may, in extreme cases, lead to water passing over with the 
steam, with consequent loss of superheat or possible damage 


d PF 








tion at that output is sufficient to cause a general tur- 
bulence in the mixture in the steam drum, with the result 
that there is a large increase in the amount of steam carried 
in the water in circulation. Before and after this change 


has taken place the ratio of density to output appears to 
vary in a more regular manner. 

A simpler and less cumbersome indicating apparatus 
has been devised. This consists of a U gauge containing 
mercury, one end of which is connected to the water 
connection of one of the water level gauges and the other 
The 





end to the lower part of one of the water pockets. 





ERE vee Fb Senn rent Ua TC Ow OUST ECRTIONE DOD ea ETT DOT? 
i oe > ae — + + “Trt — — 
oi el eS em oe cubes Basle ug enced 
INJECTOR e'6 J Maga 1 ean ener) pa ‘ei 
8 1ST ROW] | } | | | 
WATER GAUGE #4 ata f T id + ae meee Bei ok oi 
| 
&y.2+-_}_1 pais BASS 
Py | 
ol0} 
7 
=-8 
° 
TUBE PLATE ar 
Zig OF WATER POCKET % aR 
WY, @ 
Ly = 4 






ao 


BOF T na 
LER TUBE ~~~ _ COOLING COILS —«< 


Nf 


wut! A-O— 


(\ 


/ 
/ 
4a 
ui 


/ 


“Tue Engineer” 


Fic. 5.--Pitot Tube Apparatus 


to machinery or temporary loss of water, resulting in 
overheating of the boiler tubes. 

Investigations have been carried out with an old pattern 
Yarrow boiler of the size and type fitted in the “ W” 
class destroyers. The general arrangement of the boiler 
is shown in Fig. 2. 

This boiler has four rows of 1}in. tubes and thirteen rows 
of ]}in. tubes in each bank. 

In addition to the usual water level gauges fitted to the 
boiler, an additional water gauge was installed, consist- 
ing of a number of water gauges connected to a long stand- 
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pipe, the upper end of which was connected to the steam 
space and the lower end to the bottom of the water 
pocket. This gauge is subsequently referred to as the 
“ Overall” gauge. 

When the output of the boiler was increased the water 
level in the overall gauge fell very rapidly below the level 
indicated in the ordinary water gauge, as shown in Fig. 3. 

This was mentioned in the earlier paper referred to, 
and appears to be due to the fact that when steam is being 
generated there is in the boiler a mixture of steam bubbles 
and water in circulation, and as the rate of steam genera- 
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Fic. 6—Mass Flow in Generating Tubes 
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difference in the height of the mercury in the two parts of 
the U tube indicates the difference between the weight of 
the column of water in the connecting pipes and the weight 
of the column of mixture in the boiler, from which the 
density of the mixture of steam and water in the outer rows 
of boiler tubes can be deduced. 


CIRCULATION IN BorLeRs. 


The results of the investigations into the changes in 
density naturally led to consideration being given to the 





effect of these changes on the circulation in the boiler, 








































































































{RADIATION LOSS -2 % 
100 freee 
90 
5 — RADIANT HEAT TRANSFERRED 
= 80}—4n ABC — "FROM FURNACE - 
S AB ED — REGENERATIVE HEAT TRANSFERRED TO 7 
= 70 P TUBES BY THE COMBUSTION OF GASES. 
- a Deg — THIS CURVE REPRESENTS THE HEAT — 
S 60 : CONCE BOND OE EATERS —_ 
=z *. 
= $0 ~ 
e \ 
te ‘ 
So 40 
wi ree — 
= 
= 30 
5 FE 
S 20 
= Fs ' 
10 Zs 
HEAT TRANSFER Pome 7 Sy % J%e—} TOTAL=74% 
F ye Vt SEA. 
FURNACE esecsSegececa UPTAKE 
ses8e 
e°o"o 
Swain Sc 


Fic. 9—Transfer of Heat Produced by the Combustion of Fuel 


and investigations into the circulation of the water in the 
boiler tubes were made by means of Pitot tubes. The 
apparatus is shown in Fig. 5, and a description of it, 
which was given in the earlier paper, is again given in the 
appendix. 

The Pitot tube was inserted in each case in the lower end 
of one of the boiler tubes, and connected to the indicator, 
which gave an indication of the velocity head. 

In order to translate the readings of velocity head into 
velocity or mass flow in the tubes, it is necessary to know 








wall, i.¢., the end of the boiler remote from the oil burners, 
than in the tube nests nearer the front of the boiler, while 
at high outputs the conditions tended to level up along 


the boiler. This ap to be due to the fact that the hot 
gases pass towards the back of the boiler at low outputs, 
giving a higher temperature at the back than at the front 
of the furnace. 

The mass flow in several representative generating 
tubes is shown in Fig. 6, and it is noted that while the 
downward flow in the outer rows remains low at all out- 
puts the upward flow in the fire row tubes decreases at 
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Fic. 7-—Jnternal Steam Pipe and Original Feed Pipe in Steam Drum 


high outputs. This is contrary to the usual supposition 
that the circulation becomes more rapid as the rate of 
steam generation increases. 

Circulation is caused by the mixture in the rows of 
tubes near the furnace being less dense than the mixture 
in the outer rows, as by far the larger proportion of steam 
is generated in the fire rows. In other words, the head of 
mixture in the outer rows becomes greater than the head 
in the fire row. 

The generation of steam in the rows of tubes near the 
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Fic. 10—Fire Row Tube extended io Water Level 


furnace produces an increase in volume of the mixture of 
steam and water as it passes up the tubes, and the velocity 
of the mixture leaving the tubes will therefore be greater 
than the velocity when entering the tubes. 

The increase in momentum of the mixture as it passes 
up the tubes is provided by a portion of the head causing 
circulation. At high outputs it appears that the head 
required to produce the increase in momentum increases 
at a greater rate than the head, causing circulation with 
a resulting reduction in the rate of circulation. 
Theoretical calculations indicate that the. mass flow 
in the fire row tubes will depend directly on the density 
of the mixture, and also indicate that the generation of 





the density of the mixture of steam and water passing the 


steam in the tubes will tend to reduce the mass flow at 
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tion is increased the proportion of steam bubbles in the 
mixture is increased and causes a reduction of density of 
the mixture in circulation, until at full power its density 
is approximately two-thirds of the density of the water 
at the same temperature. 

A curve showing the density at different rates of output 
as deduced from thee readings is shown in Fig. 4. 

The rapid change in density which will be noted at 
about one-quarter to one-half of the full output of the 
boiler appears to indicate that the rate of steam genera- 





Pitot tube, and the density in the outer tubes, as shown 





by the readings of the overall gauge, has been taken as 
indicating approximately the density of the mixture 
passing. 

These investigations indicated that there was, in general, 
an upward flow in the first four or five rows of tubes from 
the furnace and a much smaller flow in a downward direc- 
tion in the remainder of the tubes. 

At low outputs there was an upward flow in a larger 
proportion of the tubes in the tube nests nearer the back 





high outputs. 





These calculations are given in the 
Appendix. 

This slowing down of the circulation sets a limit to the 
rate of steam generation beyond which overheating of 
the fire rows will occur. 

It was found that irregular conditions of boiler feeding 
affected the indications given by the Pitot tube apparatus, 
and a sudden change in the feed supply often produced a 
reduction in the flow in the fire row tubes when steaming 
at high powers. On a number of occasions a reversal of 
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the circulation in a fire row tube has been experienced, 
and appeared to be due to a sudden change in the feed 
supply. It was also found that, with the usual feed 
é ments, the results obtained were frequently 
inconsistent. 


FEeEp SuppPty. 


It was formerly the practice to introduce the feed water 
into the lower water pockets, but this was changed, and 
the feed led into the steam drums on account of the 
corrosion which was found to take place in the water 
pockets and the lower ends of the boiler tubes. The 

‘corrosion was caused by the gases which were liberated 
from the feed water as it became heated by contact with 
the boiler water. 

With modern closed-feed systems and de-aerated feed 
water, this corrosion would be less likely to occur. 

An examination of the feed supply arrangements showed 
that with the internal feed pipe in its usual position, ¢.e., 
at approximately the centre of the lower part of the steam 
drum, the relatively cold feed supply was discharged 
immediately above the fire row tubes which normally 
acted as risers, and it appeared that the feed water tended 
to flow down the tubes and interfere with the circulation. 

For the single internal feed pipe, shown in Fig. 7, two 
pipes were substituted and arranged towards the sides of 
the lower part of the steam drum and arranged to discharge 
the water outwards in order to keep it away from the fire 
row tubes (Fig. 11). 

With the new feed pipes more consistent indications 
have been obtained with the Pitot tube apparatus. 

The change in the position of the feed delivery pipes 
was found to affect the density of the mixture in the boiler, 
and comparative trials, the results of which are shown 
plotted in Fig. 8, show a definite increase in the density 
due to this change. 

The increase in density gives improved conditions for 
the fire row tubes, as it produces an increase in the mass 
flow through those tubes. 

These results indicate that the new arrangement of 
feed pipes should add to the reliability of the boiler, by 
reducing the tendency towards overheating of the fire row 
tubes at high powers. 


OVERHEATING OF FrrE Row TuBEs. 


For the purpose of easier reference, Fig. 9 has been 
reproduced from the earlier paper already referred to. 
This diagram shows an estimate of the percentage heat 
transfer to the separate rows of tubes in a three-drum 
type superheater boiler and indicates the large proportion 
of the heat which is absorbed by the fire row tubes. 

This high rate of heat transmission makes the fire row 
tubes more liable to overheating than the remainder of 
the tubes, and an improvement in the conditions under 
which these tubes operate must first be obtained before 
any great increase in the rate of forcing of such a boiler 
can be made. 

This can be effected in several ways :— 

(a) By increasing the diameter of the fire row tubes 
without changing their length. 

The volume of water contained in each tube is pro- 
portional to the square of the tube diameter, while the 
heating surface of the tube is proportional to its diameter. 
An increase in the diameter will therefore result in an 
increase in the amount of water, or mixture of steam 
and water, in the tube per unit of heating surface. 

Advantage is already taken of this, and the tubes 
nearer the furnace are made 1]jin. in diameter, as com- 
pared with 1{in. diameter for the remainder of the tubes. 

Any considerable increase in the size of these tubes 
would result in an increase in tube thickness and higher 
heat stresses on that account. It has also the dis- 
advantage of increasing the weight of the boiler and 
producing an undesirable increase in the stiffness of the 
fire row tubes. On account of the greater space which 
the larger tubes occupy in the tube plate, there will be 
a reduction in the number of rows of tubes it is prac- 
ticable to fit without increasing the size of the steam 
and water drums. 

(6) Arranging water walls in the furnace to receive 
a proportion of the radiant heat and so relieve the fire 
row tubes to some extent. This is already done by 
many boiler designers in a number of ways, and is widely 
adopted for land installations, but, in general, appears 
to be difficult to apply to this type of boiler without 
undue increase in weight and complication. 

(c) By increasing the circulation in the rows of tubes 
which are nearer the furnace. 

The circulation in a water-tube boiler can often be 
improved by fitting large external downcomer pipes 
properly arranged between the steam drum and water 
pockets. 


The effect of fitting external downcomer pipes is to 
increase the area for downward flow, and, as the mixture | 


of steam and water passing down the downcomer pipes 
will have no heat put into it, the mixture will contain a 
smaller proportion of steam than that which passes 
down the outer rows of generator tubes. The mixture 
entering the water pockets and passing into the fire row 
tubes would therefore be increased in density by the 
addition of downcomers. 

To produce a definite improvement, the area of the 
downcomers should be large in view of the large area of 
generator tubes which already act as downcomers, and, 
to ensure that they are supplied with a mixture of steam 
and water of the greatest density, the downcomers 
should be connected to the lowest part of the steam drum. 

The increase in weight and space caused by the fitting 
of the downcomer pipes is a definite disadvantage, 
and the rigidity of these large pipes between the steam 
and water drums may give rise to troubles due to the 
expansion of parts of the boiler being more restricted. 


It has already been mentioned that, by a rearrange- 
ment of the feed pipes, some improvement in the circula- 
tion in the fire rows has been effected. 

In view of the large proportion of heat absorbed by the 
tubes nearer the furnace, it would appear that the greater 
proportion of the steam generation takes place in those 
tubes, and the mixture of steam and water discharged 
into the steam drum from their upper ends will contain 
2 much larger proportion of steam and, therefore, have 
a much lower density than the mixture in the steam drum. 

With the object of allowing the steam to escape from 


the fire row tubes more freely by relieving the tubes 
of the back pressure due to the head of the mixture in 
the steam drum, an experiment was carried out with one 
of the fire row tubes extended into the steam drum to 
the full output water level as indicated in Fig. 10. The 
boiler was worked up to full output-with the Pitot tube 
apparatus in use. This was repeated with the extension 
pipe removed, and the results showed that there was an 
improvement of flow in the tube when the extension 
pipe was fitted, the improvement being greatest at high 
outputs. At full output the increase in flow was approxi- 
mately 25 per cent. 

The delivery of the steam and water from the generating 
tubes into the steam drum above the level of the water 
in it was provided for in the Belleville boiler where similar 
internal pipes were fitted in the steam drum, and, in the 
early Thornycroft boilers, all the generating tubes were 
expanded into the upper part of the steam drum so that 
they delivered the steam and water above the water level 
in the drum. In these boilers the whole of the downward 
flow passed through the externat downcomers. 

This is arranged also in the Babcock and Wilcox boiler 
and in many others. 

It would, however, be quite impracticable to fit such 
extensions, in a three-drum type boiler, to all the tubes 
having upward circulation, and the following arrangements 
were made in order to meet this difficulty. A large trough 
was built in the steam drum with its lower edges attached 
to the tube plate and extending approximately to the 
normal full output water level, and so arranged that the 
rows of tubes near the furnace discharged into it. The 
trough was open at the top and thus formed one large 
extension tube which led the discharge from the tubes, 
enclosed within its borders, up to the water level, and took 
the place of the large number of separate extension tubes. 
The ends of the trough were closed and were so shaped 
to give ample communication space between the portions 
of the steam drum on each side of it. 

The feed pipes were arranged in the method already 
described, along the sides of the lower part of the steam 
drum, to deliver the feed water into the space outside 
the trough. 

In this way the feed supply assists the circulation in 
the boiler and does not interfere with the free exit of the 
steam and water from the generator tubes which discharge 
into the trough. 

This apparatus will be referred to as a circulation 
augmentor. The arrangement of the circulation augmentor, 
as fitted for tests, is shown in Fig. 12. 


APPENDIX I. 


Prror TUBE APPARATUS. 


The Pitot tube was inserted in the lower end of one of 
the generating tubes of the boiler and connected to an 
indicator by small pipes led through the shell of the water 
drum 


The Pitot tubes were of very small diameter and, 
although their presence caused a local restriction in the 
clear area through the boiler tubes in which they were 
inserted, the restriction was only of the order of 7 per 
cent. in the case of the fire row tubes and 12 per cent. 
in the outer rows of tubes. It is realised that the velocity 
of circulation through the generator tube in which the 
Pitot tube was fitted would be affected by the restriction 
thus caused, but it is considered that the readings gave 
a reasonable indication of the circulation conditions. 

The indicator for the Pitot tube apparatus consisted 
of two parallel glass water gauges connected at their 
lower ends to the leads from the Pitot tube. The upper 
ends of the water gauges were connected, and a small screw 
pump was fitted to the top connection by which oil could 
be pumped into the upper parts of the water gauges. The 
oil used was of specific gravity of 0-8, and the velocity 
head readings, indicated by the difference in level in the 
two gauges, in inches, were therefore five times the actual 
velocity head in inches of water. By pumping more oil 
into the apparatus, thereby displacing water through the 
leads, errors due to choking or steam in the tubes could 
be detected by the change in the reading of the instrument. 

The apparatus was calibrated by fitting it in a tube 
exactly similar to the boiler tube and providing a flow 
of water through the tube into a measuring tank. 

The readings of the indicator and the actual flow through 
the tube were noted at different rates of flow. 


(To be continued.) 











CATALOGUES. 





Bruntons (Musselburgh), Ltd., Musselburgh.—-A small book 
on the fatigue of wire. 

A. Hersert, Ltd., Coventry.—A new publication on the 
“ Atritor " coal pulveriser. 

J. B. Stone anv Co., Ltd., 135, Finsbury-pavement, E.C.2.— 
Particulars of a new belt cutting tool. 

Power Piant Company, Ltd., West Drayton, Middlesex.— 
Particulars of gears for mining plant. 

HorrMann Manvracturrmc Company, Ltd., Chelmsford.—-A 
leaflet on bearings for aircraft controls. : 

Rosert Bosy; Ltd., Bury St. Edmunds.—aA leaflet illus- 
trating some of the firm’s installations during 1935. 

C. F. Witson anv Co. (1932), Ltd., 166, Constitution-street, 
Aberdeen.—A descriptive catalogue of heavy-oil engines. 

Tarren SynpicatTeE, Lid., 119, Finsbury-pavement, E.C.2.— 
A leafiet describing portable electric generating equipment. 

Quest Propvucrs, Ltd., Wharton, Winsford, Cheshire.—A 
leaflet on “ Questal ” Bentonite for bonding foundry sands. 

StrurTevant ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4.—A brochure entitled ‘‘ Industrial Dust.” 

Heap, WricHTson anv Co., Ltd., Thornaby-on-Tees.—A 
smal] publication dealing with “‘ Ruggles-Coles ” and ‘‘ Lowden ”’ 
dryers. 

M.R.C., Ltd., 9, Cavendish-square, W.1.—A general informa- 
tion book on the “ Teleflex” system of mechanical remote 
control. 

GENT anv Co., Ltd., Leicester.—Book 7, Section 10a, on the 
| ‘angent”” system of luminous signals for ships, offices, 

hotels, &c. 








Norrs Brrrish Locomotive Company, Ltd., 13, Victoria- 
street, S.W.1.—Pamphlet F.P. 36, dealing with flanged plates 
made for all purposes. 

Tuos, SmirH anD Sons (Roptxry), Ltd., Rodley, Leeds.—A 
folder giving the range of excavators the firm makes and par- 
ticulars of their construction. 

_W. T. Hentxy’s Terecrara Works Company, Ltd., Holborn- 
viaduct, E.C.1.—Revised edition of the catalogue of jointing 
materiale—tapes and compounds. 

Brrrish Evgorric TrRansrorMER Company, Ltd., Bush 
House, Aldwych, W.C.2.—Publication E. 406, describing the 
“ B.E.T.” safe temperature indicator for transformers. 


Srzatirs anp PorceLarn Propvucts, Ltd., Stourport-on- 
Severn, Worcs.—An illustrated booklet on “Spring Ring” 
insulators and other high-tension transmission line equipment. 

Camprince InstruMENT Company, Ltd., 45, Grosvenor- 
place, S.W.1.—Folder N 51, illustrating installations of auto- 
matic regulators controlling electric, gas and oil-fired furnaces 

F. J. Epwarps, Ltd., 359, Euston-road, N.W.1.—Stock list 
No. 83602 of new and reconditioned sheet metal working 
equipment; list No. G335 of ‘“‘ Besco”” guillotine shearing 
machines. 








LAUNCHES AND TRIAL TRIPS. 


DuUNVEGAN CasTLE, motor ship; built by Harland and 
Wolff, Ltd.; to the order of the 7 Bias Castle Line; dimen- 
sions, length 560ft., breadth 71ft. 6in., depth 35ft.; 15,050 
gross tonnage. Engines, two Harland-B. & W. nine-cylinder, 
two-cycle, double-acting ; constructed by the builders. Launch, 
March 26th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. T. U. Hitt, London manager of the Carborundum Com- 
pany, Ltd., Manchester, has retired from that position. Mr. Hill 
as been associated with the company for thirty years. 


Mr. C, F. Bisnor has been appointed a director of Thos. W. 
Ward, Ltd., Sheffield. In addition, the company has appointed 
Messrs. J. Bussey, Arnold Carr, H. W. Secker, and H. Vernon 
to be local directors. 

Mr. AsHiey S. Warp has been appointed managing director 
of Marshall, Sons and Co. (Successors), Ltd., Gainsborough. 
Mr. Ward is joint managing director of Thos. W. Ward, Ltd., 
and a director of the Laycock Engineering Company, Ltd. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readere. 





Tue Enouse Exvecrric Company, Ltd., has, among other 
orders, recently received five contracts for Diesel generating 
sets, including :—For installation in Australia, three 1000 b.h.p. 
eight-cylinder Diesel engines and alternators; for the Surat 
Electricity Company, Ltd., India, two 1500 b.h.p. “* English 
Electric *’ Fullagar Diesel engines and alternators ; for installa- 
tion in Canada, two 400 b.h.p. eight-cylinder Diesel engines. 


INTERNATIONAL ComBustion, Ltd., has received an order for 
additional oil firing equipment for ten existing boilers now 
operating on the Lopulco pulverised coal system for the New 
Port Power Station, Buenos Aires. The design of the oil firing 
equipment is such that the boilers will be able to be fired by 
means of coal or oil, no alterations to the combustion chambers 
being necessary. The contract comprises the supply of all 
essential equipment, including special vertical burners and 
control apparatus. 

Tue SouTHERN Raitway announces that in connection with 
the electrification of its main line to Portsmouth the following 
contracts have been placed :—Bruce Peebles and Co., Ltd., 
Edinburgh, thirty 2500-kW steel tank rectifier equipments, 
complete with transformers ; British Thomson-Houston Com- 
pany. Ltd., Rugby, thirty 4000-ampere high-speed circuit 

reakers, 262 2500-ampere high-speed circuit breakers; Asea 
Electric, Ltd., London, thirty sets of 33,000-volt switchgear 
equipments, thirty sets of low-tension gear, thirty sets of super- 
visory control apparatus. ° 








Puoto-ELsectric SysteM Erratum.——Owing to a printer's 
error the captions under the illustrations in the article on a 
“‘ Photo-Telemetering 8: m ” appearing in our last issue were 
incorrectly given. That for Fig. 1 should obviously be 
Transmitter, Fig. 2 Photo-Electric Cell Amplifier. and Fig. 3 
Oscillator and Screened Grid Valve Circuit. 


TayLor, TayLor anD Hosson, Lrp.—On April 6th Taylor. 
Taylor and Hobson, Ltd., celebrated the fiftieth anniversary of 
the foundation of the busi Thomas Smithies Taylor the 
elder son of a hosiery manufacturer began his apprenticeship 
with Messrs. Howards of Bedford but, following a serious illness, 
was re-apprenticed to R. and J. Beck, makers of microscopes. 
In 1886 he hired a factory in Leicester and started making lenses 
on @ capital of about £300. Within a few months he was joined 
by his younger brother, William, who had been studying at 
Finsbury Technical College under Ayrton, Perry and Armstrong. 
In this way the firm of T. S. and W. Taylor was founded. In 
1888 H. W. Hobson became a partner in the business and the 
title was changed to Taylor, Taylor and Hobson. Mr. Hobson 
retired and was succeeded by his cousin, Mr. W. S. Hobson. 
In the years which followed the designing side of the firm’s work 
was very largely left in the hands of Mr. William Taylor, while 
Mr. T. 8. Taylor and Mr. Hobson attended to producti The 
growth in the popularity of amateur photography came to aid 
the fortunes of the young firm and directly or indirectly out of 
the manufacturing of lenses the partners, and particularly Mr. 
William Taylor, were led to take an interest in interchange- 
ability of screw threads, the Cooke lens, engraving machines, 
chasing lathes, artificial abrasives, half-tone block making and 
cinematography. During the war the firm rendered great 
service to the country by helping to make good the enforced 
withdrawal of optical supplies from Germany, its chief contri- 
butions consisting of developments in the quantity production 
of lenses for range finders, aircraft cameras and clinometers for 
field guns. In 1901 the business was registered as a private 
limited company and in 1928 the Bell and Howell Company, of 
Chicago, acquired a substantial interest in it. Through this 
American connection the firm secured a prominent place in the 
\ cinematographic a industry. It is stated that its lenses 

are used in every studio in England and Hollywood and in 











most of the projectors in the large ciemas. 
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Markets, 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Brazilian Steel Market. 


Brazil has always been regarded as one of 
the most important markets by the British as well as 
the Continental iron and steel makers, although in recent 
years British exports have declined. In 1933 the British 
share was 53,712 tons, valued at £887,286, but this 
fell in. 1934 to 29,476 tons, valued at £561,140, and in 
1935 to 25,659 tons valued at £430,637. The report issued 
by the Department of Overseas Trade on ‘* Economic 
Conditions in Brazil” is therefore of more than usual 
interest. The report, however, only gives the figures to 
1934. In that year there was a marked increase in the 
imports of iron bars and rods, the figures being 36,378 
tons, ecmpared with 21,959 tons in 1933. Belgium pro- 
vided over two-thirds of this tonnage, the British share 
being only 3000 tons. In the case of steel bars and rods, 
the British share rose from 1842 tons in 1933 to 2187 tons 
in 1934, but the German imports were almost doubled. 
Belgium was the largest supplier of structural steel, and 
of the 9671 tons Brazil imported in 1934, the British share 
was only 312 tons. In the case of steel rails and fish- 
plates, the imports from Great Britain in 1934 declined, 
and although the total imported increased from 54,373 
to 89,499 tons, more than half this came from the United 
States, the imports from Great Britain falling from 
5628 tons in 1933 to 2221 tons in the following year. From 
the point of view of weight there was a decrease in the 
imports of locomotives from 4921 tons in 1933 to 3137 
tons in 1934, but the value rose from £23,000 to £83,000. 
The British share of these imports rose by. £19,000 to 
£37,000, and at the same time the share of the United 
States fell from £21,000 to £15,000, whilst the imports from 
Germany improved from £10,000 in 1933 to £22,000 in 
1934. The weight of the railway cars and wagons imported 
in 1934 totalled 4827 tons, of which Belgium supplied 
2647 tons and Great Britain 2179 tons. Axles and wheels 
were imported to the value of £69,000, of which more than 
half came from the United Kingdom. Germany took 
about 40 per cent. of the market for machine tools, com- 
pared with only 18 per cent. in 1932 ; whilst the American 
share fell by nearly 50 per cent., but remained at about 
30 per cent. of the total, the British share being 16 per 
cent. In 1934 boilers to the value of £48,000 were imported, 
most of them coming from Great Britain, but in 1935 it 
was found that Germany was taking some of this trade. 
Up to 1933 the market for tin-plates was largely in the 
hands of British makers, but her percentage of the market 
has sinc dropped from 83 per cent. to 28 per cent. in 1934 
and to 22-5 per cent. for the first half of 1935. In 1934 
the American share rose to 12,158 tons from 3149 tons in 
the previous year, and Germany’s to 8517 tons from 4035 
tons. A serious reduction in the imports of British gal- 
vanised sheets also took place in 1934, and whilst in the 
preceding years over 90 per cent. of this trade was in 
British hands, America managed to dispose of 3657 tons, 
against 1676 tons sold by British makers. 


The Pig Iron Market. 


The suspension of deliveries to some of the con- 
suming works during the holidays came as a welcome relief 
to the producers of foundry iron, as it enabled them to 
accumulate a certain amount of stock against the time 
business was resumed. On the North-East Coast the 
makers are in arrears with their contract deliveries, and 
little impression was made on the position by the short 
holidays at the foundries, and, in fact, the only remedy 
from the stringency that prevails is‘an increase in the pro- 
duction of this class of pig iron. It is still hoped that 
another furnace will be brought into operation during the 
next few weeks to supplement the make of the one pro- 
ducing foundry in this district. There would seem to be 
more likelihood of this happening, since the output of 
basic iron is understood more nearly to approximate the 
requirements of the steel makers than for a long time. 
To a certain extent the recent heavy imports of scrap have 
contributed to relieve the position. It is doubtful, how- 
ever, if the producers will see their way to do more than 
put one more furnace into operation on foundry, since there 
is again fresh talk of a scarcity of goke. Naturally, con- 
sumers express irritation at the present position, the more 
so as the supplies they were able to obtain in the earlier 
part of the year from the Northamptonshire makers have 
dwindled to small and uncertain contributions. Most of 
the Midland makers have sold their output as far forward 
as they care to commit themselves, although it is reported 
that ‘hers is more Derbyshire iron available than North- 
amptonshire. The shortage of Cleveland brands, how- 
ever, has resulted in an increased demand for other makes, 
and has been to a large degree responsible for the tight 
conditions that have ruled in most districts. Whilst the 
price of Cleveland iron is practically nominal at 70s. 
delivered Teesside and Scotland, the Midland makers are 
willing to sell a certain amount for delivery over the second 
half of the year at a premium of 5s. above the current 
quotations. Some business has been done on this basis, 
but users are not showing any general desire to enter into 
contracts on these terms. When contracts run out, how- 
ever, they have no alternative, and a few makers are 
reported to have booked a good tonnage at the higher 
figure. In the case of basic iron, no change has occurred 
in the situation. The producers apparently are still 
awaiting the permission of the Federation to raise their 
price, and in the meantime comparatively little iron is 
being offered. Suggestions have been made that foreign 
iron might be imported to relieve the shortage, but the 
producers’ association is strongly opposed to this course. 
Business in hematite has been rather quiet lately, but 
there has been no slackening in the deliveries to the con- 
suming works. This is the only iron in which a little 
export business is possible, as merchants have a few con- 
tracts still running. 


British Iron and Steel Production. 


The statistical statement published by the 
British Iron and Steel Federation on the production of 
iron and steel during March gives the output of pig iron 
as 633,600 tons, compared with 584,700 tons in February 
and 554,200 tons in March, 1935. The month’s production 
included 125,000 tons of hematite, 371,200 tons of basic, 
108,700 tons of foundry, and 13,000 tons of forge pig iron. 
There were 109 furnaces in blast at the end of the month, 
the same number as at the beginning. T.is total has not 
changed since theend of January, but there was some altera- 
tion during March in the number which individual firms 
kept in operation. Although the brief statement issued 
by the Federation does not give particulars, the Stanton 
Iron Works Company, Ltd., put one furnace out and one 
into commission, whilst a furnace was blown out by the 
Staveley Coal and Iron Company, Ltd. A furnace was 
also started up by Colvilles, Ltd. The production of 
steel ingots and castings in March amounted to 980,100 
tons, compared with 938,500 tons in February, 1936, 
and 841,900 tons in March, 1935. The production of 
steel ingots and castings last month constituted the highest 
monthly British production on record. The following 
table shows the average monthly output of pig iron and 
steel ingots and castings over a period of years, and the 
production in each month this year :— 


Pig iron. Steel. 
ons. Tons. 
1913-—Monthly average 855,000 638,600 
1920 669,500 755,600 
1929 632,400 803,000 
1933 344,700 585,300 
1934 497,400 737,500 
1935 535,500 820,200 
Monthly produc tion 
1936—January.. . 595,500 911,700 
February 584,700 938,500 
March 633,600 980,100 


The Midlands and South Wales. 


The Easter holidays gave a welcome breathing 
space to the steel trades in the Midlands, although at some 
establishments the break was restricted, owing to the 
pressure of work urgently needed. The requirements of 
the constructional engineers, in particular, have been on 
so heavy a scale for weeks past that most of the works 
supplying joists and sections are considerably in arrears, 
and complaints on this score have been rather frequent 
of late. Although the volume of new business has been 
somewhat limited since the middle of March, the pro- 
ducers have experienced a steady pressure for delivery, 
and they could have taken more business had they not 
been so deeply committed. Practically all the construc- 
tional firms in the Midlands area are well employed, and 
there is plenty of fresh work in sight, so that the prospects 
for this branch of the industry as well as for the heavy steel 
works are distinctly favourable. One consequence of 
the difficulty of securing punctual delivery from works is 
that there has been a stronger demand upon stock- 
holders. On the subject of deliveries, the steel makers 
declare that they are not entirely to blame, and that the 
present position is partly due to a shortage of available 
railway rolling stock. In this district consumers of struc- 
tural steel seem to be well covered, and although it is 
anticipated that the prices of this material will soon be 
advanced, it is suggested that it will be many weeks before 
the makers can reap the full advantage of the movement. 
The demand for small steel bars continues active, and 
most of the re-rolling works are operating at capacity. 
Recently the re-rollers have experienced some relief from 
the scarcity of raw material, through the distribution of 
larger supplies of Continental semis, chiefly billets. This 
month a release of 28,000 tons of Continental steel bars 
and sections was made, but the share distributed to the 
Midlands did not make much impression on the market. 
The price also showed a considerable increase compared 
with previous quotations. For bars of the sizes included 
in the British rebate scheme, the new price is £7 4s. 4d. 
d/d, and for sections £7 5s. 1ld. For non-rebate material 
the quotation for bars is £8 1s. 2d. and for sections £8 2s. 9d. 
d/d. Whilst no release of joists has been made for April, 
it is understood that the new prices will be £7 5s. 11d., 
d/d Birmingham. There has been a fair demand for 
colliery material, but most users are well covered. The 
quotations are unaltered at £7 2s. 6d. for light arches and 
£9 2s. 6d. for heavy sections, roofing bars being quoted 
at £8. Active conditions rule in the steel markets in South 
Wales. There has been some improvement in the export 
trade in tin-plates, as export licences under the scheme of 
the makers’ international association have been issued 
more freely. The production of sheet and tin-plate bars 
is upon a heavy scale, and the Welsh makers’ production 
in March totalled 28,700 tons, an increase of about 5000 
tons per week over the output for the corresponding period 
of last year, 


Current Business. 

Plans for a second ‘Queen Mary” are, it is 
stated, heing prepared at the request of the Cunard White 
Star Company by John Brown and Co., Clydebank ; 
Cammell, Laird and Co., Ltd., Birkenhead; -Vickers- 
Armstrongs, Ltd., Walker-on-Tyne; and Swan, Hunter 
and Wigham Richardson, Wallsend-on-Tyne. Two of 
these firms are understood to be submitting alternative 
specifications for two smaller vessels than the ‘‘ Queen 
Mary.” An order for a new gasholder at Kelty, with a 
capacity of 150,000 cubic feet, has been secured by Henry 
Balfour and Co., Ltd., Durie Foundry, Leven. The Greek 
Government has invited tenders from British shipyards 
for four new destroyers. The result of the tenders is likely 
to be affected by the terms of payment required. Greece 
has large frozen credits in Germany, and this may turn 
to the advantage of the German shipbuilders. A new 
heavy machine bay is to be erected at the Darnall works 








of Davy Brothers, Ltd., Sheffield. The bay will be served 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Notes and News. 


Export quotations are 


by an 80-ton crane. Babcock and Wilcox, Ltd., have 
acquired the world rights of the Johnson water-tube boiler, 
and propose to develop this unit under the name of the 
Babcock-Johnson boiler. Orders for 500 four-wheeled 
bolster wagons have been placed by the London and North- 
Eastern Railway Company with Charles Roberts and Co., 
Ltd., Wakefield, and Hurst, Nelson and Co., Ltd., Mother- 
well. Edwin Preston, Ltd., founders, Park Lane Foundry, 
Kidderminster, intend to transfer the whole of their works 
to premises in Jenner-street, Wolverhampton. The Crown 
Agents for the Colonies have placed orders for tires and axles 
with John Baker and Bessemer, Ltd., Rotherham ; pipes 
as specials from the Staveley Coal and Iron Company, 
Ltd., Chesterfield; and sluice valves from Guest and 
Chrimes, Ltd., Rotherham. The Stirling Boiler Company, 
Ltd., Renfrew and London, have taken repeat orders 
for materials, valued at £16,000, for the Copenhagen 
Municipal Electricity Works. The order was placed by 
the Elsinor Shipbuilding and Engineering Company, Ltd. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Egypt : Muni- 
cipality of Alexandria, five motor truck chassis (Alex- 
andria, April 27th); Ministry of Interior (Municipalities 
and Local Commissions Section), cast iron pipes, 100 mm. 
and 150 mm. internal diameters, steel specials and fittings to 
British Standard Specification, Class ‘“C”’ (Cairo, June Ist). 


Copper and Tin. 

The only event of importance in the market for 
electrolytic copper has been the increase in the American 
domestic price from 9} c. to 94. c. The market was not 
taken by surprise, as towards the end of last week there 
were rumours that one of the largest producing companies, 
which had held out against an increase in the price, had 
changed its attitude. Buying during April in the United 
States has been on a vigorous scale, and naturally was 
stimulated by expectations of higher prices. It is reported 
that in the latter half of last week the producers sold 
63,000 tons, which may bring the total sales for this 
month to the neighbourhood of 148,000 tons. It is 
probable, however, that if these purchases have actually 
been made the element of speculation has entered to a 
large extent, since during the whole of March the sales’ 
were less than 40,000 tons. Outside America the demand 
has not been particularly strong, and prices have been 
moderately firm at £41 to £41 5s., c.if. Europe. For the 
past week or so buying has been principally from Central 
European countries, Austria, Poland, Czechoslovakia 
having taken a fair interest in the market. In spite of the 
activity in the American market, reports which are 
current that the producers contemplate still further 
increasing their domestic price are regarded with doubt. 
since it seems obvious that the American consumers have 
covered themselves for some time to come, whilst buyers 
in other parts of the world show no disposition to enter 
upon extensive purchases. In the London standard copper 
market prices have been steady, but business has been on 
the light side. This cannot be accounted for altogether 
by the holidays, and for the time being it is evident that 
speculators are playing little part in the market. A 
feature of the position is that producers who had hedged 
against their sales of electrolytic copper in the standard 
market have been obliged to repurchase their material at 
higher prices. Conditions of the tin market have 
developed no freah features, and prices have moved within 
a narrow margin. The London market seems to be suffering 
from lack of interest on the part of consumers, and it is 
reported that some business has been transacted direct 
between American users and the Straits. European con- 
sumers also appear to have donea faira ount of business 
direct with the producers. American buying, however, 
has not been particularly heavy, and business with the 
Continent has been spasmodic. 


Lead and Spelter. 


Holiday conditions have ruled in the lead 
market this week, and prices have shown a slightly easier 
tendency. Consumers have taken little interest in the 
metal, and when, just before the holidays, a good tonnage 
made its appearance, prices naturally receded. There has 
been no fundamental change in the situation, however, 
and as the consuming industries seem to be exceptionally 
well employed, the halt in the demand is not likely to 
last long. The signs of speculative dealings which were 
noticeable in the market a couple of months ago have 
disappeared, and consumers who at the end of last month 
bought forward on a good scale have since held aloof. 
At the prices now ruling consumers may well think it 
advisable to take advantage of their being covered for 
weeks ahead, and to watch the course of events for a time. 
Compared with other metals, lead cannot be regarded as 
being dear, but probably most users think that there is 
nothing particularly attractive in the current quotation. 
There have been signs that the Continental demand may 
expand, and in that event higher prices all round may be 
expected. In this country the building trades continue to 
take large quantities of lead products, but there have been 
indications that the demand from the battery makers is 
on the point of suffering its usual seasonal decline. . . . 
Conditions in the spelter market have deteriorated, if 
anything, since the holidays. The absence of any definite 
news regarding the re-establishment of the International 
Cartel may have had something to do with its poor 
appearance, but for the time being it seems a featureless 
market. The demand from consumers is quiet, and does 
not show any tendency to expand. The brass makers 
continue to be amongst the largest buyers of the metal, 
although their requirements are principally for high-grade 
spelter. Speculators have not shown much interest in 
the metal for some time. In America the demand has 
been moderate. The production in the United States in 
March totalled 42,483 tons, compared with 36,228 tons in 
Feb. The deliveries during March were 38,159 tons, and 








the stocks at the end of the month were given as 79,841 tons. 
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Makers’ official home trade prices per ton, 
joists, 22s. 6d. ; 


British Steelmakers : 


PIG 





Current Prices for Metals and Fuels. 


TRON. 


delivered buyers’ stations. 
plates and sections, 15s. 


Home. Export. 
(D/d Teesside Area) 
N.E, Coast. Sm, S86. a. 
Hematite Mixed Nos. .. 316 6... 3.28 
No. l Bae PR 3 3 6 
Cleveland— (D/d Teesside Area) 
No. 1 cana ew oa a. 3 4 0 
No. 3 G.M.B... 310 0. ae 
No. 4 Forge : ato ay a 3.0 6 
Basic (Less 5/- rebate) .— 390 0 
MIDLANDS— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry $318 0. 
»” » Forge 3 8: 
Basic (Less 5/— rebate)... 315 0O.. 
Northampton— 
Foundry No. 3 3.12 6 
Forge a Tg 
Derbyshire 
No. 3 Foundry 315 0 
Forge 310 0 
ScoTLanpD— 
Hematite, f.o.t.furnaces 3 17 0 .. 
No. 1 Foundry, ditto Qt. 
No. 3 Foundry, ditto Sa ee 
Basic, d/d (Less 5/- rebate) 310 0... 
N.W. Coast— (3 17 Od/d Glasgow 
Hematite Mixed Nos. .. {4 2 6 ,, Sheffield 
t4 -8'6 5; Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.—- € s. d. £..s.. d. 
Crown Bars 10 2 6 9 5 0 
Best Bars 10 12 6 912 6 
S. YorKs.— 
Crown Bars 10 2 6 9 5 0 
Best Bars 10 12 6 912 6 
MipLanps— 
Crown Bars . © 2 6 9 5 0 
Marked Bars (Staffs.) 23 6... 12 0 0 
No. 3 quality. . a ae _— 
Ho.:t |. 9 0 0 -- 
ScoTLanpD— 
Crown Bars 10 2 6 9 5 0 
Best. . 10 12 6 915 0 
N.E. Coast— 
Common Bars 10 2 6 9 26 
Best Bars pis 10 12 6 912 6 
Double Best Bars Ra. Bo. 10 12 6 
STEEL. 
LONDON AND THE SoutTH— Home. Export. 
£ a.:d. £s. d. 
Angles 810 0.. 7:10. 
Tees. . 910° @:. *8 10 0 
Joists i) a ae *7 10 O 
Channels. 815 0. *7 15 0 
Rounds, in. and up 910 0. *8 10 O 
is under 3in. 9 3 6 7 0 0 
Flats, 5in. and under 9 3 6 tu @ 
Plates, jin. (basis) 9 0 0. 715 0 
os jin. .. d oe: = 8 0 0 
fin. .. 7 O. 8 5 0 
ne 915 0. 810 0 
ss fin. .. 910 0. 9 2 
Nortru-East Coast £- «. d. cas @. 
Angles i *7 10 0 
Tees.. as @ *8 10 0 
Joists 815 0 *7 10 O 
Channels. . 812 6 *7 15 0 
Rounds, sin. and up 9 7.8 *8 10 0 
= under 3in. o..3-a. 710 0 
Plates, jin. .. 815 6 36°) 
os fsin. .. 9 0 0 8 0 0 
je fin. .. 9 5 0 8 5 0 
ecw 910 0 810 0 
+ hin. 95 0. 9 0 0 
Boiler Plates, gn. 9 5 0 
MipLANDS, AND LEEDS AND DISTRICT 
£. 4. 4. s. d. 
Angles Gr 7F-Bs *7 10 0 
Tees.. 9 F@. *8 10 O 
Joists 815 0. *7 10 O 
Channels. . wae? Siz: 6’. *7 16°.'9 
Rounds, 3in. and up ie oT *8 10 0 
a under 3in. ae ae 710 0 
Flats, 5in. and under ae on 817 6 
Plates, in. (basis) i 715 0 
fin. .. ae eh 8 0 0 
te jin. .. 9 7 6 “he GE 
frin. .. o 2:- 3. 810 0 
= tin. .. o£ 0). 9 00 
Boiler Plates, in. OD T8 . 715 0 














STEEL (continued). 


Home. Export. 
GuLascow anp District— SF ea £s. d. 
Angles co an ee eee =—7*s0"""O 
cad ene bli dgeder ete Les Cig. | 810 0 
Joists 815 0. *7 10 O 
Channels. . ree lo *7 15 0 
Rounds, 3in.andup .. 9 7 6 *8 10 O 
os under 3in. i Ae Sv < 710 0 
Flats, Sin. and under .. 9 1 0. 817 6 
Plates, jin . (basis) 815 0 715 0 
*» eS Renee eet Tee : ype 8 0 0 
» a ee a ae 8 5 0 
» fein. .. -HRE B90. 810 0 
* Sinsciis ient® iB ois 9 0 0 
Boiler Plates . . OS. 0N4 
SoutH WatEs AREA | woe” A oe ae 
Angles a Oe ee wt ae:.@ 
Tees. . 9.3 A *8 10 0 
Joists 815 0. *7 10 O 
Channels. . it a yee *7 15 0 
Rounds, 3in. and up S$ 7 4: *8 10 0 
eo under 3in. ACT es Fae OF 710 0 
Flats, 5in. and under S. 3. G4 817 6 
Plates, jin. (basis) S17: 6". 715 0 
RMR, dur Tet. B BF 6. 8 0 0 
fet, ORB, 8 5 0 
fin. .. ee at 8 10 0 
fin. .. 910 0. 9 00 
TRELAND— BELFAST. Rest or IRELAND. 
$i a. als $s. d. 
Angles 812 6 815 0 
Tees. . $22 ¢.. 915 0 
Joists 900. 9 3.% 
Channels. . 5. 37: 4... 9 0 0 
Rounds, 3in. and up 912 6. 915 0 
és under 3in. 9 xBwe@ x 9 4 6 
Plates, jin. (basis) 7 0 6.; 9 2 6 
fsin. .. 950. 9 7 6 
fin... 910 0. 9.12. 6 
yin. .. 915 0 917 6 
jin. .. 912 6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. Za. d. s, 2. a 
10-G. to 13-G.., f.o.r. 2.35... 9 0 0 
14-G. to 20-G., d/d bar Dy Way 910 0 
21-G. to 24-G., d/d 2B 2@-. O24. 915 0 
25-G. to 27-G., d/d i2.2 6 10 7 6 


The above home trade prices 


2-ton and 4-ton lots, 10s. per ton extra ; 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 


Home. €:' a 
4-ton lots and up .. 13 10 
2-ton to 4-ton lots 13 17 
Under 2 tons 15 10 


£12 15s. 
£11 15s. Od., 
Scandinavia : 


Export : 


Tin-plates. 


d. 
0 
6 
0 


0d., c.i.f. India. 
f.o.b. other markets. 
£10 10s. Od. to £10 15s. Od. f.0.b. 


20 by 14 basis, f.o.b. Bristo] Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. 


Billets. 
Basic (0-33% to 0-41% C.) 
Medium (0-42% 
Hard (0-61% on 0-85% 


” 


» (1% C. and up) 


Soft (up to 0-25%C.), 500 tons and up 
Rails, Heavy, 500-ton lots, f.o.t. 


a Light, f.o.t .. 


to 0-60% C. .. 
% C.) 
(0-86% to 0-99% C.) 


0d. 


a 


1-1 
n 


10 
10 


“1m oO © ww 
° 


FERRO ALLOYS. 


Tungsten Metal Powder. . 


3/3 per lb. 


Ferro Tungsten 3/— per Ib. 
Per Ton. 

Ferro Chrome, 4 p.c.to 6p.c.carbon £21 15 0 
” »» 6 p.c. to 8 p.c. £21 0 0 

8 p.c. to 10 p.c. £21 0 0 

Specially Refined .. 

Max. 2 p.c. carbon £33 10 0 

» 1 p.c. carbon £36 5 0 

” » 0-50p.c.carbon £37 5 0 
» carbon-free 94d. per lb. 


Metallic Shansiians. ; ad 
Ferro Manganese Genes 76) Ofi5s 
» Silicon, 45 p.c. to 50 p.c. 

75 p.c. 4 
Vanadium 
Molybdenum 
Titanium (carbon ORY 


” 


” 


Nickel (per ton) 
Cobalt ok 


2/5 per Ib. 
£11 


to 


d. 


£6 Os. Od. 


Per Unit. 


1/- 
FT fan 
Tl 
Lape, 
11/- 
12/-- 


5 0 home 


£12 15 O scale 5/~ p.u. 


£17 17 6 scale 6/— 


12/8 per Ib. 
4/6 per lb. 
9d. per Ib. 
£200 to £205 


p-u. 


5/6 to 5/9 per lb. 


are nny 4-ton lots and over; 
and under 2-ton lots 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, April 15th. 


CorpPrER— 

Cash .. £37 3 9to £37 5 0 
Three months . . £37 10 Oto £37 11 3 
Electrolytic £41 10 Oto £41 15 0 
Best Selected Ingots, d/d Bir- 

mingham £41 5 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) 103d. 103d. 

»  Brazed (basis) 10}d. 104d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 9}d. 9jd. 
»  Brazed 113d. 1ljd. 

TIN 

Cash .. £209 10 Oto £209 15 0 
Three months . . £203 15 Oto £204 0 0 

Leap : £16 0 Oto £16 3 9 

SPELTER : £15 1 Sto £15 6 3 

Aluminium Ingots (British) ‘e: £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth )---Navigation Unscreened 14/— to 14/6 
Hamilton Ell 17/— to 17/6 
Splints 19/6 to 20/- 

AYRSHIRE 


(f.0.b. Ports)— 


FIFESHIRE— 


Steam 


(f.0.b. Methil or Burntisland )— 
Prime Steam .. is 


Unscreened 


LorHIans— 


Nav bakin 


(f.0.b. Leith}—Hartley Prime 
Secondary Steam .. 


ENGLAND. 


YORKSHIRE, MANCHESTER 
B.S.Y. Hard Steams 
Furnace Coke 


NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 


” 


Unscreened 


DorHam— 
Best Gas. . 


Second. . 2 
Best Small .. 


Foundry Coke 


SHEFFIELD — 


Best Hand-picked Branch .. 
South Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks 

Nutty Slacks 


Inland. 
26/— to 29/— 
23/— tq 25/- 
20/— to 21/- 
11/- to 12/- 
10/— to 11/- 


CaRpIsF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Best Seconds oa Se 
Best Dry Large 
Ordinaries 


Bunker Smalls 
Cargo Smalls .. 


Dry Nuts 


Foundry Coke 
Furnace Coke 


Patent Fuel 


SwaNnsEA— 


Anthracite Coals : 


Best Large 


Machine-made Cobbles 


Nuts 
Beans 
Peas 


Rubbly Culm 


Steam Coals : 


Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 tid 


Diesel Oil 


13/- to 13/6 


14/9 
13/— to 13/6 
14/- 
13/6 


13/6 to 
13/- to 


19/6 to 
14/6 to 


15/— to 15/6 


14/- to 14/6 
11/— to 11/6 
13/6 to 15/~ 
14/8 
20/- to 23/- 
19/6 
19/- to 19/4} 


18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
28/- to 47/6 
24/— to 25/- 


21/- 
36/- to 40/— 
41/- to 48/6 
40/- to 48/6 
25/- to 35/— 
19/- to 23/- 
11/6 to 12/- 
18/- to 20/6 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 


(From our own Correspondent in Paris. 


The Mont Blanc Tunnel. 


Work upon the Mont Blanc tunnel is expected 
to begin before the coming autumn. After being discussed 
for many years, the scheme has entered upon a practical 
stage with a promise that the Government’s permission 
will be forthcoming-in @ very short time. In Switzerland 
there was some opposition to it on the ground that it 
appeared to violate the convention whereby France 
undertook to abstain from driving a new tunnel that 
would divert traffic from the Simplon and Saint-Gothard 
tunnels. This objection was overruled by the non- 
competitive character of a tunnei intended exclusively 
for motor traffic, except so far as it might encourage goods 
transport to the detriment of the railways, but such a 
contingency does not appear to have been taken seriously 
into account by Switzerland. The tunnel is of the first 
importance to France and Italy because it offers the only 
means of direct communication between two countries 
separated completely by the Alps. The author of the 
scheme is Monsieur Monod, a Swiss engineer, who repre- 
sents his country on the committee which has been formed 
to carry it out ; France is represented by the distinguished 
engineer, Monsieur Caquot, and Italy by Senator Puricelli, 
who promoted the construction of motor roads in that 
country. The length of the tunnel will be 7-8 miles, and 
the width 27-8ft. The road will rise from Chamonix 
along the side of the mountain to the entrance of the 
tunnel at an altitude of 3395ft., and the tunnel will open 
out on the Italian side at an altitude of 4280ft., about 
a mile and half from the town of Entréves. The geological 
conditions are reported to be particularly favourable 
to the carrying out of the work. The ventilation arrange- 
ments will be similar to those in the Mersey Tunnel. 
It is hoped to complete the work in six years. Two- 
thirds of the capital will be provided by the French group, 
and, with an estimated minimum traffic of 120,000 cars 
a year, the enterprise is regarded as financially sound. 

British Coal. 

When it became apparent two months ago that 
the French Government was disposed to consider favour- 
ably the claims of British coalowners respecting the 
distribution of import licences there was so strong, an 
objection on the part of officially recognised importing 
agents and big consumers to this being done that the 
Government adopted its usual expedient of requiring the 
parties concerned to settle the matter amongst themselves. 
There can be no ground for contesting the justice of the 
British claims. The object of coalowners is to put an 
end to a state of things which is unfair and detrimental 
to their interests. Under the present system, forei 
coalowners may profit from a manipulation of the British 
quota, to the extent that importers with licences can 
apply for permission to pass on to foreign producers up 
to 20 per cent. of the quantity of imports allotted to 
Great Britain if it be found necessary to do so as a means 
of putting a check on prices. It is easy to imagine how 
such loopholes can stultify the quota system. It tends 
to give an elasticity to licences that widens the scope of 
quota manipulation. British coalowners insist that they 
should handle the licences for the full amount of the 
quota to which they are entitled. There is also a demand 
for an increased quota, but the critical debate turns upon 
the situation of importing agents, who fear that their 
interests will be jeopardised and, more especially, upon 
the conviction of consumers that the removal of the com- 
petitive factor provided by the arrangement enabling 
them to manipulate the British quota will give more 
freedom to coalowners with regard to prices. The dis- 
cussion with British coalowners was carried on again 
in Paris last week and ended, as usual, in a deadlock. 


Ancient Tools. 


At the museum of decorative arts in the Louvre 
there is a temporary exhibition of tools of the seventeenth 
and eighteenth centuries that must appeal to those 
engaged or interested in craftsmanship. It was a period 
when trades were closed corporations or guilds, and the 
same trade was carried on from father to son with the 
same tools. These were made by the men themselves 
to be passed on in the family, and they were fashioned as 
works of art for a trade which was regarded as an art. 
The time and labour expended upon them seem incredible 
in these days. There was little material available for 
their manufacture except wood and forged iron, with 
ivory and bronze for decoration. There are massive 
drilling braces in highly carved wood ; carpenters’ planes, 
and other tools sculptured with an artist’s skill and 
imagination, and every kind of metal-working tool of 
wrought iron in a great variety of artistic forms, all of 
them showing signs of service. Every tool is elaborately 
engraved, usually with the date and inscriptions of some 
kind. Even the anvil is ornamented with designs. There 
are saws with sculptured handles of remarkable effect, 
and one saw blade is fully engraved. In most cases the 
blades are cut with plain peg teeth, a larger tooth alternat- 
ing with a smaller one. Besides these professional tools 


there are others of an ornate character bearing coats of | Pt 


arms that imply an aristocratic ownership, and the lathe 
used by Louis XVI is shown, that monarch having been 
more absorbed in the art of lock making than in the art 
of government. There are three wood-working lathes of 
the eighteenth century that provide interesting study. 
The high level of workmanship at that period is observable 
in the mathematical instruments, which are remarkable 
products in view of the gauges then employed to make 
them, these being practically identical with those of 
to-day except that, as is obvious from their present state, 
they must have rapidly lost precision with use. The 
exhibition shows that ordinary small tools.have undergone 
little change during the centuries and that what has been 
lost is the individual character given to them by men 
trained to the highest manual skill in their particular 
trades. The skill required to make and handle such tools 


British Patent Specifications. 


When an t ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


443,765. August 12th, 1935.—HicH-PREssURE TUBULAR 
Steam GENERATORS, Sulzer Fréres Société Anonyme, 
Winterthur, Switzerland. 

In this steam generator the water is supplied by the feed 
pump A to a series of heating coils, the first of which B raises 
it approximately to the boiling point. The mixture of water 


ge 














N°443,765 





and steam then goes on through the separator C, which returns 
liquid water to the next coil D and steam to the collector E, 
and so on for the other coils. The collected steam is super- 
heated at F and G. The amount of water returned to the coils 
is automatically regulated by valves at H H H H.—March 5th, 
1936. 


TRANSFORMERS AND CONVERTERS. 


443,775. June 5th, 1934.—TransForMEeR Sarety Devices, 
T. F. Altham, 43, Garrick-close, Walton-on-Thames, and 
Hackbridge Electric Construction Company, Ltd., Hersham, 
Walton-on-Thames. 

This is an apparatus for indicating the fact that a trans- 
former is not operating normally, through, for instance, the 
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leakage of its insulating oil or the production of gas. The 
oil space of the transformer A is connected with the container 
B of a condenser C, and a reservoir D. The condenser is con- 
nected through a thermionic valve oscillator E with any con- 
venient indicating apparatus. If the oil level in the container B 
falls, the capacity of the condenser is altered and the indicator 
attracts attention. March 5th, 1936. 


ELECTRICAL APPLIANCES. 


443,535. June 27th, 1935.—InpirEcTLY Hearep CATHODES 


For Extecrric DiscHarce Tuses, N. V. Phillips’ Gloei- 
N°443,535 


lampenfabrieken, Emma- 

singel, Eindhoven, Province 

of North-Brabant, King- 

dom of the Netherlands. 
This invention has reference 
to indirectly heated cathodes 
for electric discharge tubes. 
In addition the cathode permits 
the surface of the cathode 
body to be utilised substantially 
throughout for electron emis- 
sion, since the heater which is 
housed within the cathode can 
be ed to extend up to 
the top thereof, there being no 
of the cathode body which 
is occupied by a stay member 
arranged internally thereof and 
secured to its inner side. At 
the bottom and the top of the 
cathode body A, which sur- 
rounds the heater B, the parts 
C are pressed together and 
meet at D. At one end of 
the cathode there are apertures 
E through which the heater B 
is led out. In the modified 
form of Fig. 3 the apertures E 
for leading out the heater are 
replaced by slots F as shown.— 
March 2nd, 1936. 


443,767. September l6th, 1935.—THERMIonIc DiscHARGE 
Devices, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 


Fig 3 
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devices. The getter material, such as magnesium, is con- 
tained in the indentation A in the outer envelope, and is held 


there by the welded patch piece B. In front of it there is a 
shield C, which protects the leading-in connections from the 
direct blast of the vapour given off by the getter when it is 
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flashed. In order to flash the getter, it is only necessary to 
torch the exterior surface of the envelope at the position of the 
bulge formed by the indentation, and this operation is done 
prior to sealing-off the metal seal-off tube D.—March ith, 
1936. 


TELEGRAPHS AND TELEPHONES. 


443,772. December 10th, 1935.—Derrp Sra Evectrric CaBLzs, 
Siemens und Halske Aktiengesellschaft, Berlin-Siemens- 
stadt, Germany. 

This invention relates to deep sea electric cables, and more 
especially to such cables as are used for trunk communication 
ses. It is n with such cables to make them as 

fight in weight as possible, both from the point of view of keeping 
the cable dimensions and consequently the space occupied by 
the cable on the cable-laying vessel as small as possible, as 
also from the point of view of assisting in the work of laying the 
cable, which becomes very difficult with heavy cables and great 
depths of water, especially in bad weather. The deep sea cable, 


N°4.43,772 





according to the invention, comprises a cable core consisting of 
one or more electrical conductors around which the following 
consecutive layers are provided as insulation and sheathing :-— 
First, one or more layers of shaped strings or cords formed of 
polystyrol; then a seamless gutta-percha jacket; and then a 
further layer of shaped strings or cords formed of polystyrol, 
and the hollow spaces enclosed within the gutta-percha jacket 
are filled up with a more or less liquid or viscous mass, which 
should have the smallest possible dielectric loss angle, for 
example, hydrogenated rubber (obtainable at present as 
Hydrobuna). Two different forms of deep sea cables constructed 
in accordance with the invention are shown in cross section in 
the drawings.— March 5th, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


443,047. November 13th, 1935.—MicrometTer Gaucss, Snow 
and Co., Ltd., and J. Houldsworth, Stanley-street Works, 
Stanley-street, Sheffield. 

This is an indicator which might be applied to such an 

instrument as a micrometer or fine feed. The screw A, on which 

the nut B moves, has a pitch of, say, one-twentieth of an inch. 

The nut carries a drum C round which there are engraved two 
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convolutions of a scale, of 100 divisions, having the same pitch 
as the screws. These divisions are viewed through a mask D in 
which there are cut windows at a distance apart of two 
pitches. The result is that as the nut advances the readings 
from 0 to 100 appear in the window marked 0-0in. during an 
advance of one-tenth of aninch. As 100 appears in the window 
“0-0” the reading 0 arrives at window 0-1, and so on, so that 
a very simple reading to one-thousandth of an inch is obtained. 
—February 20th, 1936. 


PUMPING AND BLOWING MACHINERY. 


443,532. June 17th, 1935.—Atr Compressors, Société d’Etudes 
et d’Exploitation du Générateur & Piston Libre, 33, Rue 








developed into an art which was reflected in the products 
of two and three centuries ago. 





This invention relates to thermionic devices of the metal 
envelope type and more particularly to the art of gettering such 





Liogier, Saint-Etienne, Loire, France. 
This compressor is described as being of the free piston type. 
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It has a working cylinder A and a com ing cylinder B. 
Between them there is a “‘ recuperator "’ revere 6. Each has 
a piston fixed on the common rod D. The ends of the cylinder 
C are in communication hydraulically with the cylinders E 
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and F. These cylinders work the crankshaft G, which has a fly- 
wheel H, a starting motor J, a governor K, and a “ distributing ” 
shaft L. In this way the fly-wheel is made to moderate the 
speed of the piston-rod D, while the governor controls the work- 
ing cylinder A.— March 2nd, 1936. 


N°4 43,533 


443,533. June 25th, 1935.— 
BorE-HOLE Pumps, A. J. 
Craill, —. Gordonia, 


vince, South 














One of the principal claims 
of this specification is that the 
weight of the rods operating 
the borehole pump is balanced 
irrespective of the depth of the 
bore. To this end they are 
made hollow, as shown at A, 
and consequently float in the 
rising column of water in the 
casing B. The pump is of the 
single-acting type, sucking 
through the foot valve C, and 
delivering through the ring 
valve D. Air entrapped above 
the piston is vented either 
through the elbow E or the 
valve F so that it does not 
interfere with the working of 
the pump. An _ alternative 
arrangement for a double-acting 
pump is described in the specifi- 
eation.—March 2nd, 1936. 

















WELDING. 


$43,531. June 4th, 1935.—Arc WELDING, Babcock and Wilcox, 
Ltd., Babcock House, Farringdon-street, London, E.C.4 
This specification is concerned with the welding together 
of large pipe lines, and similar cylindrical objects, within which 
an operator can work, by means of the electric arc process. It 
is not always convenient to turn the pipe during the making 
of such circumferential welds, and it is difficult to make the 
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lower half of the weld from beneath. The inventor consequently 
makes the upper half of the weld, from the outside, with the 
conventional V-notch tapering inwards—see Fig. 3—and the 
lower half of the weld from the inside, with the notch tapering 
outwards—see Fig. 2. In each case a backing strip A is used to 
hold the weiding metal, and the beads of metal are applied 
horizontally. Fig. 1 shows appropriate positions of the electrode 
B during the process.—March 2nd, 1936. 


MISCELLANEOUS. 


3,760. July 30th, 1935.—CiurcHes, Knorr-Bremse Aktien- 
gesellschaft, 9-17 Neue Bahnhofstrasse Lichtenberg, 
Berlin, Germany. 

This clutch device is suggested as being specially applicable 
to the driving of pumps operating hydraulic brakes on motor 
vehicles, and the aim is to provide a gentle pick-up of the load. 
The drive is taken from the engine cra aft A, having the 
crank pin B. On this pin there is mounted the excentric C, 
which drives the brake pump. The pin and the excentric 
have the same throw, so that if they are put in opposition, as 
shown in the drawing, the pump is not moved. e driving 
connection between the crank end the excentric is made 


hydraulically by the vane D, and the two abutments E and F of 
the encircling box G. This box is filled with oil and is connected 
with the control by the e H. In this passage there is 
the spring-controlled piston valve J, which may open or close 
the ports K and L leading to the box G. The result is that when 


N°443.760 





oil under pressure is admitted to the passage H the vane D 
and the abutment E are gradually separated, the excentricity 
of the excentric C is increased, and the application of the brakes 
is correspondingly augmented.—March 5th, 1936. 


443,388. November 20th, 1934.—Gear ror OperaTING Dock 
Gates, E. Box, “ Lindisfarne.’’ Stoneyhurst-road, South 
Gosforth, Newcastle-on-Tyne. 

This invention is concerned with dock gates of the type which 
are hinged on the sill of the entrance and are opened and closed 
by swinging downward or upward, by means of ropes attached 
to their top corners. If such gates are operated in a seaway there 
is a liability for the ropes to be overstrained, so the inventor 
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| includes a stenting gear in the run of the rope A. This comprises 
| a fixed pulley B and a weighted pulley C on a sliding frame D. 
| A buffer is provided between the two at E. As will readily be 
understood, if the gate is vibrated by a seaway, while being 
opened or closed, the weighted carriage will descend and ascend, 
taking in rope and paying out rope, while maintaining a steady 
tension on the rope, the buffers absorbing the shock at the end 
of each ascent of the carriage.—February 27th, 1936. 


443,766. August 2st, 1935.—Separatine Liquips, E. 8. 
Andrews, 201, Bank Chambers, 329, High Holborn, London, 
W.C.1. 

This is a device for controlling the pumping of bilge water 
from ships, so that supernatant oil may not be discharged over- 
The suction pipe A of the bilge pump ends in a box B, 

which rests on the bottom plating of the ship. Serrations in 
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its bottom edge allow the ingress of the water. Leading into the 
top of the box there is a second pipe C, which can be adjusted 
as to intrusion by the back nut D. This pipe has an air valve 
E at the top. During pumping operations a man watches the 
outflow ond ineeadiohely there is any sign of oil he opens the 
air valve, when the pump will stop sucking water or oil more 
quickly than can be done by stopping the pump itself.— 
March 5th, 1936. 








THE SaunDERS VaLve.—In our issue of March 27th we 
described the Saunders valve, and stated that it is made in 
various sizes up to 6in. Actually it is made in various sizes up 
to 16in. 

INTERNATIONAL CONGRESS OF WELDING.—The twelfth 
International Congress of Acetylene, Oxy-acetylene Welding and 
Allied Industries will be held in London from June 8th to 13th. 
It is being organised by the British Acetylene Association and 
will fittingly coincide with the centenary of the discovery of 
acetylene as a gas by Davy in 1836 and with the fiftieth anni- 
versary of the commercial production of oxygen. The Congress 
will open with an inaugural ceremony at Guildhall, London, on 
June 8th and will be continued at various sessions at Caxton 
Hall, Westminster, where an exhibition of welding and cognate 
appliances will be held simultaneously with the meetings. 


Forthcoming Engagements. 





Snacate. 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week pr ing the ti In all cases the 3a oat 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 


Juniok Inst. oF ENGINEERS.—39, Victoria-street, London, 
8.W.1l. ‘The Poisson Distribution and its Applications to 
Engineering Problems,” by Mr. H. W. Shaw. 7.30 p.m. 


Saturpay, Aprit 187TH. 


Inst. or Civ, ENGINEERS.—London Students’ visit to works 
of Vauxhall Motors, Ltd., London. 


Monpbay, Aprit 20rH. 

Royat ArRonavTicaL Soc.—Inst. of Electrical Engineers, 
Savoy-place, Victoria Embankment, W.C.2. Lecture, ‘‘ The 
Strength of Metals in the Light of Modern Physics,’ Dr. H. J. 
Gough and Mr. W. A. Wood. 6.30 p.m. 


Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
“Problems of Road Research, I,” Dr. R. E. Stradling. 8 p.m. 
Tvurspay, Aprit 21st. 

Inst. or Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ The Rational Design of Steel Building 


Frames,”’ Prof. J. F. Baker. 6 p.m. 


WEDNEsDAY, APRIL 22ND. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. Students’ annual general meeting. 6.30 p.m. 

Newcomen Soc.—Iron and Steel Inst., 28, Victoria-street, 
Westminster, 8.W.1. ‘ Ironwork Fastenings of the Fourteenth 
Century,” Mr. J. J. Hall; ‘‘ William Weston and his Contribu- 
tions to Early American Engineering,” Prof. R. 8. Kirby. 
5.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘“ The 
Port of Liverpool,” Vice-Admiral Sir Perey Douglas. 8 p.m. 

Soc. or Giass TEcHNOLOGy.—Applied Science Dept. of the 
University, St. George’s-square, Sheffield, 1. Annual general 
meeting. 2 p.m. 

THuRsDAY, APRIL 23RD. 

Inst. of Civit ENGINEERS: BIRMINGHAM 
Watt Memorial Inst., Great Charles-street, 
Annual general meeting. 6 p.m. 

Inst. or ELrEcrricaL ENGINEERS.-Savoy-place, Victoria 
Embankment, W.C.2. Presentation of Faraday Medal to Sir 
William H. Bragg. Kelvin Lecture, ‘“‘ The Transmutations of 
Matter by High-energy Particles and Radiations,” Dr. J 
Cockroft. 6 p.m. 

Inst. oF Fuet.—Chemical Society's Rooms, Burlington 
House, Piccadilly, W.1. ‘“‘ The Technique of Hydrogenation of 
Coal and its Produc‘s ”’ Dr. J.G. King. 6 p.m. 

Inst. or Locomomi “E ENornreERS.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, Westminster, 8.W.1. Annual general 
meeting. ‘‘ Some Suggestions on Steam Locomotive Design,” 
Mr. J. W. Beaumont. 6 p.m. 

Inst. OF MARINE ENGINEERS: JUNIOR SECTION.—-85-88, 
The Minories, London, E.C.3. ‘ Marine Superheaters,’’ Mr. 


Assoc.—James 
Birmingham. 


J.H. Wheadon. 7 p.m. 

N.E. Coast Inst. or ENGINKERS AND SHIPBUILDERS: TEES- 
smpE Brancu.—Cleveland Scientific and Technical Inst., 
Corporation-road, Middlesbrough. ‘‘ Modern Developments 


in Air Compressors and in the Use of Compressed Air,’’ Mr. R. 
L. Quertier. 7.30 p.m. 
Frmay, Aprit 247TH. 

CHEMICAL ENGINEERING Group.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting and dinner. 6.45 p.m. 

Inst. OF ENGINEERS-IN-CHARGE.—Holborn Restaurant, 
London, W.C.1. Annual dinner. 6.30 p.m. 

Junior Inst. oF ENnGrngers.—39, Victoria-street, West- 
minster, S.W.1. ‘‘ Granite Working Processes and Machinery,” 
Mr. H. M. Taylor. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—Mining 
Inst., Newcastle-upon-Tyne. ‘‘ Modernising the ‘ Silverpine ’ 
and ‘ Silverlarch ’ and Increasing their Service Speed,” Mr. R. 
C. Thompson. 6 p.m. 

TUESDAY, APRIL 28TH. 

Inst. or AUTOMOBILE ENGINEERS: BirMINGHAM CENTRE.— 
James Watt Memorial Hall, Great Charles-street, Birmingham. 
‘** Motor Car Suspension and Independent Springing,’”’ Dr. F. W. 
Lanchester. 7.30 p.m. 

Inst. or Crtvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ Demolition of Waterloo Bridge,’’ Messrs. 
E. J. Buckton and H. J. Fereday. 6 p.m. 

Inst. or ELEcTRICAL ENGINEERS: N. MIDLAND STUDENTS. 
—Hotel Metropole, Leeds. Annual general meeting. 7.15 p.m. 
WEDNESDAY, APRIL 29TH. 

Inst. oF Civit EncinereRs.—Savoy Hotel, London, W.C.2. 
Annual dinner, 7.15 for 7.45 p.m. 

Inst. or Crvit ENGINEERS : 
George-street, Westminster, 8S.W.1. 
Vickers’ Works, Sheffield. 6.30 p.m. 

THuRsDAy, AprRit 30TH. 

Inst. or EvectricaL EN@INEERS.—Savoy-place, Victoria 
Embankment, W.C.2. ‘ Main Line Electrification throughout 
the World, with Special Reference to the Austrian Federal 
Railways,”’ Mr. E. R. Kaan. 6 p.m. 





Lonpon SrupEents.—Great 
Film display describing 


Fray, May Isr. 

NortH or Encrianp Inst. oF MINING AND MECHANICAL 
Enorverers.—Grand Assembly Rooms, Barras Bridge, New- 
castle-upon-Tyne. Annual dinner. 7.30 p.m. 

Saturpay, May 2np. 

Inst. of ELECTRICAL ENGINEERS: METER AND INSTRUMENT 

Sectrion.—Visit to Oxford and district. 
Wepnespay, May 6TH. 


Inst. of Merats.—Inst, of Mechanical Engineers, Storey’s- 
gate, Westminster, 8S.W.1. Annual May Lecture, ‘‘ The Escape 
of Electricity from Metals: Its Practical Consequences,” Dr 
C. C. Paterson. 8 p.m. 

TuHurspAy, May 7TH. 

Rattway Citvs.—Royal Scottish Corporation Hall, Fetter- 

lane, E.C.4. “ Railway Accounts,” Mr. J. Quirey. 7.30 p.m. 


THURSDAY AND Fripay, MAy 7TH AND 8TH. 


Iron anv StexEt Inst.—Inst. of Civil Engineers, Great George- 
street, Westminster, 8.W.1. Annual meeting. 10 a.m. each 





day. Programme, page 364, April 3rd issue. 
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Fast Coastal Motor Torpedo Boats. 


On Wednesday, April 15th, official trials were carried 
out on the Thames on the first of a batch of fast 
coastal motor torpedo boats of improved design which 
are being constructed and engined by John I. Thorny- 
croft and Co., Ltd., for a Far Eastern Government. 
The boats are of the single-step hydroplane type, and 
are built of mahogany. They follow closely in design 
and construction the standard ‘““CMB”’ practice 
progressively evolved since their first introduction by 
Thornycroft. The engines are, however, placed side 
by side instead of en echelon, and an auxiliary cruising 
engine is coupled to one of the main engine shafts. The 
boats have a length of 55ft. and a beam of 11ft., and 
the engines are of the latest Thornycroft petrol type, 
each having twelve cylinders with a total designed 
output of a little over 1000 b.h.p. Trials were made 
in the Sea Reach under Admiralty conditions, the 
boats being loaded as in service conditions with the 
equivalent of two 18in. torpedoes, two depth charges, 
machine guns and ammunition, and also wireless 
equipment. The normal crew consists of two officers, 
two mechanics, and one seaman. The mean of six 
runs with and against the tide was over 45 knots, and 
the boat more than fulfilled the expectations of its 
designers and builders. It may be claimed to be the 
fastest craft of its kind in the world. 


A Shipbuilding Industry Appointment. 


THE announcement is made that Mr. A. L. Ayre, 
chairman and managing director of the Burntisland 
Shipbuilding Company, Ltd., has retired from the 
position as head of his firm in favour of his brother, 
Mr. Wilfred Ayre, in order to accept an important 
appointment in connection with the future commercial 
and economic interests of the shipbuilding industry 
as a whole. It will, we understand, be Mr. Ayre’s 
task to develop in connection with a strong repre- 
sentative committee of the industry a new scheme 
which will cover the whole commercial field, and will 
seek to stabilise conditions in such a way that the 
industry will in future receive a more adequate 
reward for its services. The new arrangements 
which Mr. Ayre has been called upon to develop and 
carry out have, we learn, the support of practically 
the whole industry. Mr. Ayre was President of 
the Shipbuilding Employers’ Federation in 1930-31, 
and President of the National Confederation of 
Employers’ Organisations in 1934. In founding and 
building up the Burntisland Company, he was closely 
associated with his brother, Mr. Wilfred Ayre, who 
has been appointed by the board as chairman and 
managing director, thus ensuring continuity of policy 
and working. 


Zuyder Zee Reclamation. 


THE reclamation of the Zuyder Zee is to be resumed 
shortly by the Netherlands Government, and in 
the Budget for 1936 a sum of 2,000,000 florins has 
been set apart for the work. Plans are now ready 
for work to be begun and continued, and within a 
short time further amounts of money will, it is 
expected, be voted by the Chamber. The work, 
which will give employment to about 5500 men, will 
begin on the North-East Polder, which has an 
area of about 47,500 hectares, or over 117,000 acres. 
It is estimated that the operations will occupy 
close upon five years, and will cost about 126,000,000 
florins, while another ten years or so will be needed in 
order to bring the reclaimed land entirely under 
cultivation. The main dyke, which will enclose the 
area, will have a length of about 35 miles. It will 
begin at Lemmer and, linking up with the island of 
Urk, will then pass south-east in a curve north of 
Kampen. For most of the distance it will run 
parallel to a new canal which is to be constructed. 
The land to be won will be at two different. levels, 
one about 13ft. and the other 18ft. below the normal 
water level at Amsterdam. It is expected that three 
large pumping stations will be needed to keep the 
Polder clear of rain and spring water. 


A Proposed Central Highways Board. 


In a statement of policy the British Road Federa- 
tion declares that the taxation of motor transport is 
at present excessive, and that there is a strong case 
for its immediate reduction. The statement em- 
phasises the principle that once any form of trans- 
port has made its due payment in respect of its 
permanent way, any further taxation imposed on it 
for national purposes becomes an unfair handicap, 
unless such taxation be equably distributed among 
all other forms of transport as well. The statement 
proposes that a Central Highways Board of Great 
Britain should control the construction, maintenance, 
signalling, and lighting of the road system of the 
country, thus ensuring efficiency and economy, and 
having powers to ensure safety and to avoid conges- 
tton. Under the present system, the statement points 





out, the Great North Road is controlled by thirty- 
one different local authorities between London and 
Edinburgh, while the London-Birmingham road is 
made up of twenty-three different types of surface 
in 110 miles. A national network of motor roads 
free from speed limits for any type of vehicle between 
all main centres is advocated, as is the rationalisa- 
tion of present speed limits. It points out that traders 
should retain the right to send their goods by road, 
rail, water, or air, and in their own or hired vehicles, 
as may suit them best. Any legislation designed to 
limit the radius of action or function of goods or 
passenger-carrying vehicles is undesirable, and con- 
trary to national interests. The Federation states 
that an income of at least £57,250,000 would be 
required by the Central Highways Board, a sum which 
could be found by paying over the receipts of the 
Road Fund, and making up the balance by means of 
the petrol and oil tax paid by motor vehicle users. 
The loss to the Exchequer, it is suggested, would be 
balanced by the relief from the payment of highways 
grants to local authorities. 


Key Industry Duties. 


On Saturday, April 18th, the report of the Com- 
mittee appointed by the President of the Board of 
Trade to consider the extension of the Key Industry 
Duties was issued as a White Paper. The Committee, 
which consisted of Sir Harold Hartley, Mr. W. 
Benton Jones, and Sir Allen Powell, with Sir Geoffrey 
Ellis as Chairman, recommends that the Key Industry 
Duties imposed by Part I of the Safeguarding of 
Industries Act, 1921, as amended by the Finance 
Act, 1926, and the Finance Act, 1934, should be 
renewed in their present form for a further period of 
ten years at not less than the existing rates, such 
period being applicable also to the additions which 
were recommended to the Schedule to the 1921 Act 
and at the respective rates recommended. The 
opinion of the Committee is that, taking the key 
industries as a whole, the protection afforded to them 
has encouraged research and fostered development 
to an extent that would not otherwise have been 
possible. The duties, which are due to expire on 
August 19th, were, it may be recalled, imposed to 
protect the manufacture of certain commodities in 
this country, home supplies of which the experience 
of the war had shown to be essential for the safety of 
the Empire. 


Safety in Mines. 


CONTINUING his evidence before the Royal Com- 
mission on Safety in Coal Mines, which met at Caxton 
House, Westminster, under the presidency of Lord 
Rockley, on Monday, April 20th, Mr. T. Ashley, the 
Divisional Inspector for Mines in the Swansea District, 
stated that many accidents, some of them fatal, would 
have been avoided had pit boys attended mine safety 
classes more regularly. He suggested that safety 
classes for boys should be compulsory before they 
went underground, and attendance at such classes 
should be a condition of employment. Mr. E. H. 
Frazer, the Divisional Inspector of Mines in the 
Scottish Division, who followed Mr. Ashley, said 
that the mines in Scotland were more mechanised 
underground than in any other area, and that naked 
lights were used to a greater extent than in other 
collieries. Mr. Frazer recommended the imposition 
of statutory duties on any person taking part in the 
technical management of mines. He also suggested 
that contractors should be held responsible for 
liability for accidents caused through defective and 
badly installed plant, that mining engineers should 
be made responsible for preparing accurate plans, 
and that manufacturers of colliery machinery should 
be obliged to supply machinery intrinsically safe or 
properly fenced. He further advocated an improved 
status for colliery firemen. With regard to mechani- 
sation, Mr. Frazer stated that the accident rate caused 
by machinery had diminished, particularly on the 
surface, because greater care was being taken in 
operating the machinery. 


Employment in 1935. 


THE report on employment in 1935, published by 
the Ministry of Labour (price 2s. 6d. net), summarises 
the conditions for the year by saying that, while the 
numbers in employment increased, the numbers 
available for employment also increased, but in a 
lesser degree, so that the decrease in unemployment 
was less than the increase in numbers employed. The 
number of insured workpeople in employment in 
December last reached 10,599,000, the highest figure 
reached during the twelve years for which figures 
are @vailable. The persons in employment averaged 
232,000 more than in 1934, and in December the 
increase was 340,000 over the preceding year. In 
July last the number of insured persons was 
12,780,000, an increase of 90,000 im the twelve 
months. The geographical changes in the distri- 
bution of employment have been more marked than 
the changes in the distribution of the insured popula- 
tion among the different mdustries. In the last 
twelve years the numbers in employment in the South 
increased by 27-6 per cent., while in the North they 
declined by 3-3 per cent. The southerly trend of 





employment is illustrated by the way in which the 
growth in the insured population by 17-1 per cent. is 
shared in the several divisions of the country. London 
has 26-5 per cent., the south-eastern division has 
46-5 per cent., and the south-western has 25 per cent., 
while Wales has only 3-5 per cent., Scotland 8-4 per 
cent., and the north-western division 7 per cent. 
During the same period the employment figures 
increased by 11-9 per cent., distributed as to +28-8 
per cent. to London, +49 per cent. to the south- 
eastern area, and —24-1 per cent. in Wales. As a 
whole the employment has increased in proportion 
to the increase in insured population, predominantly 
so in the South, but in the North and markedly in 
Wales it has failed to keep pace. 


Tees-side Iron and Stee! Developments. 


Aw extensive scheme of development is announced 
by the South Durham Steel and Iron Company, Ltd., 
and the Cargo Fleet Iron Company, Ltd., in connec- 
tion with their West Hartlepool, Stockton, and 
Middlesbrough works. The scheme, which, it is 
estimated, will involve an expenditure of over one 
million sterling, is to be started immediately, and 
it will be completed in about twelve months’ time. 
At the Seaton Carew works, West Hartlepool, two 
reconstructed blast-furnaces are to be restarted, 
and a complete new coke oven battery with a by- 
product plant is to be built. The blast-furnaces will 
have a weekly output each of 2000 tons of pig iron, 
and the new coke ovens will have a capacity of 7500 
tons of dry coal per week. They are to be supplied 
by Gibbons Brothers, of Middlesbrough and Dudley, 
and will be of the Kogag compound, high silica 
pattern. The by-product plant will be designed to 
deal with the tar and the distillates will be used for 
the manufacture of a wide range of products, while 
the surplus gas is to be used for steel-making at the 
West Hartlepool plate mills. At Stockton-on-Tees 
a steel-melting shop at the malleable ironworks is 
to be restarted, while at Middlesbrough the Cargo 
Fleet new billet and bar mill is being adopted for 
the production of steel strip of a greater width than 
any yet produced in this country. In all the con- 
structional work local labour will be employed, and the 
materials required will be drawn from local sources. 


The Queen Mary’s Trials. 


THE new Cunard-White Star liner “‘ Queen Mary ” 
left Southampton on Wednesday afternoon, April 
15th, and arrived in the Firth of Clyde on Friday 
evening. Early on Saturday morning she made her 

trials on the Admiralty course off Corrie, on 
the Island of Arran. That course extends over 
two miles from a little north of the village of Sannox 
to a point near the Fallen Rocks, and some fifteen 
runs were made over it. Unofficial timings were made 
over a single mile by representatives of the Glasgow 
Herald, and they showed speeds of 30 to 32-84 knots. 
No official statement regarding the result of the trials 
has been made other than that sent by Lord Aber- 
conway, the chairman of John Brown and Co., Ltd., 


speed off Arran on Saturday evening, which stated 
that the speed trials were in every way successful, 
and that the performance of the vessel had amply 
fulfilled expectations. In a further message, addressed 
to Her Majesty Queen Mary, Lord Aberconway stated 
that the ship had successfully completed her principal 
trials and that the results had exceeded expectations. 
The liner left Gourock Bay late on Saturday evening, 
and after making some further turning tests off 
Kildonan, she sailed for Southampton early Sunday 
morning, and anchored in Cowes Roads on Sunday 
evening. She was easily berthed at the Ocean Dock 
on Monday morning, and is now being prepared for 
her official handing over and her maiden voyage. 


Financial Assistance for Special Areas. 


In his Budget speech on Tuesday, April 21st, Mr. 
Neville Chamberlain made reference to the Report of 
the Commissioner for Special Areas, in which, he 
said, it was stated that the development or establish- 
ment of small businesses in the areas was being 
hampered for the lack of the necessary finance. He 
announced that arrangements were being made for 
the formation of a company to be called the Special 
Areas Reconstruction Association, Ltd., with a 
nominal capital of £1,000,000, with the special 
function of financing small businesses, either existing 
or to be formed hereafter, in the special areas. The 
company would work in the fullest co-operation with 
the local or other authorities and institutions like 
development councils, banks, and insurance and 
finance companies. As the company is to be experi- 
mental in character, its life will be limited to ten 
years, and as it is intended that it shall deal with 
small businesses, it is proposed that as a general 
rule advances should be limited to £10,000 im the 
case of any one loan. No capital will be subscribed 
by the State, but State assistance will be given in the 
form of a contribution towards management expenses 
and of a guarantee against losses, amounting roughly 
to 25 per cent. of the total loans which have been 
issued. 





by radiogram from the ship when travelling at full. 
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The British Automatic Pilot for Aircraft. 


By G. R. M. GARRATT, M.A. (Cantab.) 
No. II. 
(Concluded from page 422, April 17th.) 


Tue AILERON CONTROL. 


Ce of the ailerons, unfortunately, requires 
the use of a second gyroscope. Partly because 
this is not always necessary, and partly to simplify 
the construction of the principle units, the aileron 
control mechanism is constructed as an entirely 
separate unit. 

The underlying principle of the aileron control is 
the accurate definition of the vertical. By means 
of the aileron gyroscope and its associated 
mechanism, an imaginary vertical line is defined with 
a high degree of accuracy, and when the aircraft 
rolls as the result of some atmospheric disturbance, 
a sensitive valve detects the deviation of the aircraft 
from the defined vertical and causes the ailerons to 
come into action to correct the disturbance. In 
practice, the aircraft is maintained on an “ even 
keel ’’ to within } deg. 

The aileron control mechanism falls naturally 
into two divisions, the first consisting of the gyro- 
scope and the associated mechanism, whose sole 
function is to define the stable vertical, and the 
second consisting of the valves and other mechanism 





spring,” and the arms are set to engage with a small 
projection on an extension of the piston-rod of valve 
C. Normally, the inner and outer gimbal rings are 
orthogonal to each other, but when the inner gimbal 
ring is displaced relatively to the outer ring, not 
only is valve C brought into action, but the hair 
spring E exerts an opposing torque which tends 
to return the inner gimbal ring to its normal position. 
By means of these three components, the detector 
valve C, the precessing cylinder D, and the erecting 
spring E, the outer gimbal ring is maintained in 
the vertical plane in the following manner. 

Let us suppose that the aircraft is flying on a 
straight and steady course, and that, for some 
reason, the weight A, together with the outer gimbal 
ring, has become displaced from the vertical. It 
will be clear that a gravitational torque will result 
about the pivots of the outer gimbal ring, the axis 
of which lies parallel to the fore-and-aft axis of the 
aircraft. This gravitational torque will produce a 
precession of the inner gimbal ring about its vertical 
axis. Precession of the inner gimbal ring through a 
very small angle from its normal position at right 
angles to the outer gimbal ring brings the detector 





excess torque, acting as it does about the longitudinal 
axis of the outer gimbal ring, causes a precession 
of the inner gimbal ring in such @ direction that the 
inner gimbal ring is returned to its orthogonal 
position. When the two rings are again at right 
angles, the detector valve is closed and the operation 
of the precessing cylinder ceases. 

It will thus be seen that in straight and steady 
flight, at any rate, the gyro system shown in Fig. 11 
always tends to erect towards the vertical. The 
exact operation is somewhat complicated and not 
very easy to follow, but it has been described in detail 
in view of the important influence which gyroscopic 
stabilising devices are likely to have in other 
directions. 

It remains to consider the behaviour of the system 
when influenced by the accelerations of curvilinear 
flight. 


ContrRoLt DuRING Aa TURN. 


When under ordinary manual control, it is usual 
for the pilot to bank his machine during a turn in 
order to maintain the resultant of the forces due to 
gravity and centrifugal foree approximately in the 
vertical axis of the aircraft and in order to avoid the 
sensation of side slipping. Under automatic control, 
however, fast turns are never required, since the 
whole raison d’étre of the Automatic Pilot is to fly 
the stabilised machine on a perfectly straight and 
steady course. Means are provided in the rudder 
control unit for the execution of slow turns for the 
purpose of changing course; but the rate of turn 
available has a maximum of about 90 deg. per minute, 
and the bank angle at this rate of turn would be 
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FIG. 10-RUDDER AND ELEVATOR CONTROL UNIT 


whose function is to detect deviations of the aircraft 
from the defined vertical and to apply the necessary 
corrections. 


GyYRO-VERTICAL MECHANISM. 

The definition of the vertical is achieved by the 
gyroscope with the aid of the mechanism shown 
in Fig. 11. In this figure the gyroscope and gimbal 
rings have been dismantled from the aileron control 
unit in order to show the erecting mechanism which 
may be seen on the right. In looking at this figure, 
it must be noted that the photograph has been taken 
from an unusual angle—from almost underneath— 
and that the normal position may best be seen in 
Fig. 12. On one face of the gyroscope itself may be 
seen a black spiral. As the appearance of this spiral 
may puzzle some readers, it may be remarked that 
it is painted on the face of the gyroscope in order to 
facilitate stroboscopic measurement of the rotor speed. 

The gyroscope, like that of the rudder and elevator 
units, spins at a speed of about 11,000 r._p.m. The 
gimbal rings are very similar in construction and 
support the gyroscope so that its axis lies athwart- 
ships. The weight A, which is rigidly attached to 
the outer gimbal ring, hangs beneath the gimbal 
system as shown in Figs. 12 and 13. 

The inner gimbal ring is pivoted about the vertical 
axis and is connected to the piston of a tiny valve C, 
shown in Fig. ll. This valve is carried on a plate 
which forms part of the outer gimbal ring, and its 
function is to detect any relative movement between 
the inner and outer gimbal rings, such as would 
occur if the aircraft commenced a turn. 

Compressed air under a pressure of 35 Ib. per square 
inch is supplied to the detector valve C, and when 
any relative movement between the inner and outer 
gimbal rings takes place, the valve operates and 
admits the compressed air to one side or the other 
of the precessing cylinder D. The precessing cylinder 
is so arranged as to be capable of applying a torque 
to the outer gimbal ring, which is itself carried on 
pivots which lie in the fore-and-aft line of the aircraft. 

Associated with the valve C and situated imme- 
diately behind it is a small, but very important, 
spring mechanism, which may be seen at E in Fig. 11. 
The spring consists of a specially shaped “hair 





FIG, 11—AILERON 


valve C into operation, and this valve, in turn, 
operates the precessing cylinder D which causes @ 
torque to be applied to the outer gimbal ring in such 
a sense as to oppose the gravitational torque due to 
the displacement of the weight A and the outer gimbal 
ring from the vertical. The azimuth precession of 
the inner gimbal ring is therefore limited to that 
small angle which suffices to operate valve C. 

In addition to the operation of valve C, however, 
the precession of the inner gimbal ring from the 
orthogonal position immediately results in the applica- 
tion of a small restoring torque by the spring E. 
This torque acts about the vertical axis, and hence 
causes a precession of the gyroscope and the outer 
gimbal ring about the longitudinal axis in such a 
sense as to return the ring and the attached weight 
towards the vertical. 

The return of the weight A and the outer gimbal 
ring to the vertical plane is a very gradual process, 
and is not necessarily a perfectly continuous one. 
It is important to note that it is not directly due to 
the gravitational torque applied by the displaced 
weight, but is caused by the departure of the inner 
and outer gimbal rings from the mutually orthogonal 
position. 

If the above description has been followed closely, 
it will be clear that if the weight A is displaced from 
the vertical, it will gradually subside to the vertical 
for the reasons stated, and it therefore follows that 
the weight will not of itself tend to depart from the 
vertical. 

It has been shown how the weight A and the outer 
gimbal ring return to the vertical if displaced, but 
it will not be self-evident how the inner gimbal 
ring is itself returned to the orthogonal position 
when the weight A again lies in the vertical. This 
may be briefly explained as follows. 

The gravitational torque due to the displacement 
of the weight A from the vertical is not a constant 
torque, but varies with the sine of the angle of 
displacement. The torque due to the precessing 
cylinder, however, which comes into action in opposi- 
tion to the gravitational torque, is a constant torque, 
and at small angular displacements of the outer 
gimbal ring, the torque of the precessing cylinder 
considerably exceeds that due to the weight. The 





CONTROL GYROSCOPE PARTLY DISMOUNTED 


very small. For this and other reasons, it was decided 
that the aileron control should be designed to execute 
flat turns only. Sustained turns under automatic 
control are seldom required, and the slight discomfort 
due to the execution of a flat turn is scarcely 
noticeable. 

It is essential for many purposes, however, to 
ensure that the execution of a sustained turn does 
not disturb the accuracy with which the gyroscope 
defines the vertical. For example, on a*photographic 
survey, @ serious error might be caused between 
two runs if the gyroscope were to erect towards the 
apparent vertical during the 180 deg. turn between 
one run and the next. The gyroscope, for the pur- 
poses of controlling the ailerons, must define the 
true vertical and not the apparent vertical during 
a turn. The following explanation will show how 
the gyroscope does, in fact, maintain a true definition 
of the vertical even during a sustained turn, provided 
that the speed of the aircraft is maintained approxi- 
mately at a predetermined value. 

Let it be supposed that the machine is describing 
a continuous turn. In addition to the gravitational 
force on the weight A, there is now a centrifugal 
force which exerts a torque about the axis of the 
outer gimbal ring. This torque causes a precession 
of the inner gimbal ring in azimuth in the same 
direction as that in which the aircraft is turning, 
and provided that the relation between the angular 
momentum of the gyroscope, the radius of action 
of the weight A, and the forward speed of the aircraft 
is maintained at its correct value, the gyroscope 
will precess in azimuth at the same rate as that at 
which the aircraft is turning. This will be clear from 
the following simple analysis. 

As is well known, the precession of a gyroscope 
about an axis at right angles to the axis of spin in 
response to a torque about a third axis at right 
angles to both the spin and precessing axes is given 
by the relation : 

T=IQa, 


where T is the applied torque ; 


IQ is the angular momentum of the gyroscope., 
and 
is the rate of precession. 
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In the present case the torque due to the centri- 


fugal force acting on the weight A is : 
m 6 Rr, 


where m is the unbalanced mass of weight A, 
6 is the rate of turn of the aircraft, 
R is the radius of turn of the aircraft, and 


r is the effective radius of the c.g. of weight A. 


Relating the torque with the precession of the 


gyroscope, we have : 
mé@Rr=I Qa. 


We require the precession of the gyroscope to 


Fig. 7 ante) which may be seen in Fig. 13. The 
secondary piston of the relay valve is connected 
by a small lever H with the piston of the main 
aileron valve G, which controls the admission of 
compressed air to the ends of the servo-motor M. 
The servo-motor piston is connected to the aileron 
bar N, and the lower half of this bar contains a fitting 
to which the aileron cables of the aircraft are attached. 

In common with the rudder and elevator controls, 
it is necessary to incorporate a follow-up system 
in order to limit the application of aileron angle to 
an amount proportional to the angle through which 
the aircraft has rolled. The exact arrangement of 








gyroscopes which are thus left free, and at the same 
timethe compressed air is supplied to the various valves 
and servo-motors which form the control mechanism. 

A further function of the centralisers is to exhaust 
the servo-motors to atmosphere when the automatic 
pilot is not in use so that the free motion of the 


control column by the pilot is not impeded. The 
servo-motors are connected to the backs of the 
centralisers by pipes which may be seen in Figs. 10 
and 13, and in the non-operating position these 
pipes are all open to atmosphere. When the auto- 
matic pilot is brought into operation, however, the 
pistons of the centralisers seal off these pipes, and 
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equal the rate of turn of the aircraft, 7.e., we require 
6 to equal », and the condition for this is clearly : 


méRr=IQ 

or R 6=12 
mr 

1.€., Vex IQ 
mr 


: j ra. , 
The term mr 8 a constant, the value of which 
m 


is determined by the initial adjustments of the 
mechanism, and it will therefore be seen that the 
precession of the gyroscope in azimuth can only be 
exactly equal to the rate of turn of the aircraft at 
one particular forward speed. 

The effect of carrying out a turn at a speed other 
than that for which the mechanism has been adjusted 
is to cause @ gradual erection df the weight A to a 
false datum, and the aircraft will therefore no longer 
be controlled into an accurately level attitude. The 
erection is very gradual, however, and unless a turn 
is maintained for a considerable period, only a slight 
error would be caused, which would be corrected 
on the resumption of straight flight. Except when 
extreme precision is required, it is quite unnecessary 
to execute turns accurately at the speed for which 
the control has been adjusted. 


CONTROL OF AILERONS. 


We have now shown how the comparatively simple 
mechanism of Fig. 11 defines the vertical, and 
although the manner of its operation is certainly 
complicated, in practice it forms a gyro-vertical of 
the highest precision and reliability. It remains, 
however, to describe briefly the manner in which 
the gyro-vertical is used to control the ailerons. 

Once the perfect stabilisation of a gyro-vertical 
has been attained, the rest of the problem of con- 
trolling the ailerons is a comparatively simple matter, 
and, in actual practice, is closely similar to the 
arrangement adopted in the case of the pitch control 
already described. 

Referring to Figs. 12 and 13, which show the 
complete aileron control from two sides, it will be 
seen that the gimbal ring assembly is supported in 
a ring-shaped framework Q, which is itself supported 
in the main framework on bearings on the same axis. 
The aileron control unit must be installed in the 
aircraft so that the axis of support of the gimbal 
system and the ring Q lies approximately parallel 
to the fore-and-aft axis of the aircraft. When the 
aircraft rolls, therefore, the gimbal system remains 
stationary in the vertical, while relative movement 
takes place at the pivots between the outer gimbal 
ring and the supporting framework. This relative 
movement is used to operate a small relay valve (of 
almost identical construction with that ~shown in 





FiGs. 12 AND 13—AILERON CONTROL UNIT 


the follow-up system is not easy to see in Figs. 12 
and 13, but it may be briefly remarked that the 
ring Q, on which are mounted the relay and aileron 
valves, is caused to rotate slightly in its pivots by 
any movement of the aileron arm N. The operation 
of the relay valve is thus checked and an excessive 
application of aileron angle prevented. 


CENTRALISERS. 


There remains one further component © which 
requires a brief explanation. This is the centraliser, 
one of which is fitted to the rudder and elevator 


To Spinning Jets 


the air pressures in the servo-motors are then solely 
controlled by the various valves as has been described. 


PRELIMINARY OPERATION OF CONTROLS. 

While the foregoing descriptions give a complete 
outline of the operation of the automatic pilot when 
in actual use, there remains the preliminary opera- 
tions which require brief explanation. Referring 
to Fig. 14, it will be seen that the compressed air 
supply first passes a “test cock.” The object of 
this cock is to provide an easy attachment for a 





supply of compressed air when the apparatus is 
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control and one to the aileron control; but it was 
not mentioned earlier because it has no part in the 
operation of the gear and serves only in the starting-up 
stage and when the gear is out of use. 

The rudder plate centraliser may be seen clearly 
in Figs. 4 ante and 10. It consists of a small cylinder 
containing a spring-loaded piston to which is 
attached a cone-shaped cup. The cone, which may 
be clearly seen in Fig. 4, engages with a pin on the 
inner gimbal ring and locks the whole gimbal system 





to the frame when not in use. 


by the pilot turning the main control cock to the 
‘in’ position, the cones are withdrawn from the 


When compressed air is supplied to the centralisers 

















FIG. 14—DIAGRAM SHOWING CONNECTION OF THE VARIOUS UNITS 


being tested on the ground. The next component 
is the main control cock, and it is by means of this 
cock that the entire mechanism is put into operation. 
The cock has three positions, ‘‘ Out,” ““ Spin Gyro,” 
and “In.” In the second position, the compressed 
air supply is connected only to the spinning jets of 
the gyroscopes. The gyroscopes spin at a speed of 
about 11,000 r.p.m., and an interval of at least five 
minutes must be allowed to elapse before turning 
the main control cock to the ‘‘in”’ position. In the 
last position, the compressed air is connected to the 
valves and centralisers, the gyroscopes are freed, and 
the entire control of the aircraft passes into the charge 
of the automatic mechanism. 
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(Concluded from page 410, April 17th.) 


HE last paper taken on Thursday morning was one 
on “The Experimental Development of Anchors 
for Seaplanes,” by Wing-Commander Lucking. We 
regret that we have not the space to deal with it. 
On Thursday afternoon, Apri] 2nd, an ‘‘ Historical 
Note on the Derivation of Froude’s Skin Friction 
Constants ’’ was presented by Mr. M. P. Payne. 


FROUDE'S SKIN FRICTION CONSTANTS. 


The problem of assessing the true skin friction resistance of 
ships is one to which a large t of h and thought 
have been devoted since W. Froude first carried out his classic 
experiments on the resistance of planes in 1872, but there is 
still much uncertainty as to the most accurate data to employ. 
The extent to which constants derived from W. Froude’s experi- 
ments are employed to-day is a remarkable tribute to the con- 
fidence reposed in the results, and the adequacy with which the 
practical requirements of powering ships are fulfilled by their use. 

The importance of checking and extending Froude’s experi- 
ments has been stressed before this Institution on previous 
occasions, and it may be recalled that Froude himself recog- 
nised this in the first report on his experiments. Although many 
notable contributions in the effort to obtain results more 
appropriate to ship conditions have been made by various 
experimenters, no alternative data have so far commanded 
enough support to supplant that of Froude. 

The p se of this paper is not to raise controversy as to the 
merits or demerits of various data employed, but simply to give 
an account of the manner in which the skin friction constants 
have been built up from W. Froude’s results. It was represented 
at the Tank Superintendents’ Conference in 1935 that such an 
account would of interest in view of the general use made 
of the results and of the differences between the original 
coefficients and those mow in use. 

It is shown that departures have been made from the skin 
friction data originally reported in three stages, which can be 
summarised as follows :— 


(a) In 1876, due to further consideration by W. Froude of 
the original exper ti Iting in the ‘‘ 1876 curves.” 

(6) In 1887, by R. E. Froude, as a consequence of the change 
in the ponent, A yd of paraffin from that of the 
original experiments. @ manner in which R. E. Froude took 
account of this change has been described, and the results were 
given in his paper of 1888. 

(c) In 1904 by R. E. Froude, when it became necessary to 
extend the O vaiues to meet greater lengths of ship. To do this 
in accordance with a mathematical formula involved slight 
modifications in O values for existing lengths. 

While it.is to be regretted that opportunity has not been 
forthcoming for further experiments, it is considered it can 
justly be claimed that the existing constants have serviceably 
fulfilled their purpose for many years. In view of this, it may 
be that when these constants are eventually replaced by others 
the changes will not be of a radical character. 








Discussion. 


Mr. G. 8. Baker said that in an analysis of Froude’s 
plank experiment data, on a Reynolds number basis, 
which he himself made in 1914, it was clear that 
Froude’s shorter planks were seriously affected by 
viscous flow and that only the planks of 16ft. length 
and above were of use in formulating a law for ships 
and models. In the same analysis he showed that 
Froude’s 1872 data for long planks led to a law in 
which resistance varied as V1-**. That was practically 
identical with the law given by Froude in the new 
1876 data for a paraffin surface, and this coincidence 
suggested that the small alterations and errors in 
speed which the present author mentioned could not 
play any material part in this change. This quite 
independent corroboration showed that for planks 
up to 20ft. the resistance varied as V1°*°. 

Mr. H. Lackenby, referring to the method of 
extrapolation employed by recent investigators for 
planes of length greater than 50ft., said it was interest- 
ing to note that the constants in present use were not 
based upon the generally accepted Froude con- 
ception that the resistance per square foot was con- 
stant beyond this length, but upon some other extra- 
polation, the exact nature of which was unknown, 
which gave an ultimate result some 3} per cent. less 
than the former method for ship lengths in the 
neighbourhood of 400ft. Apparently Froude found 
from his plank experiments that the exponent of 
the velocity usually designated as n in the well-known 
empirical relation R=f . s . v' decreased with increase 
of length of plank, 7.e., it was 2 for a length of 2ft. 
and was reduced to 1-83 for the 50ft. plank. Bearing 
this in mind, Froude said that ‘‘a tolerably fair 
mean ”’ for lengths of 50ft. to 500ft. would be 1-825, 
a conclusion which Mr. Payne considered not unreason- 
able. However, with this evidence and in the 
absence of other supporting data this might appear to 
some to be a rather sweeping statement as regards 
both the value and constancy of the index-n. 

Mr. H. G. Williams said that on the face of it, it 
appeared rather improbable that the law of frictional 
resistance of ships was strictly accurate for a boundary 
layer, but the theory of Prandtl afforded some sup- 
port. Possibly it might be more accurate if frictional 
resistance was determined more in accordance with 
fundamental theory. That did not mean that a more 
scientific treatment would in the long run lead to a 
closer estimation of power and speed of ships from 
model experiments, and in that respect the last para- 
graph of the paper seemed to him to sum up the 
situation in the best possible way, where the author 
said: “‘ While it is to be regretted that opportunity 
has not been forthcoming for further experiments, 
it is considered it can justly be claimed that the 
existing constants have serviceably fulfilled their 





purpose for many years. In view of this it may be 
that when these constants are eventually replaced by 
others the changes will not be of a radical character.” 

Dr.-Ing. H. M. Weitbrecht, of the Berlin Tank, 
said that the author’s work on the derivation of and 
the modifications to Froude’s skin friction constants 
was particularly welcome, for the pros and cons of 
retaining the values of these constants had aroused 
lively discussions in technical circles for many years. 
He agreed with Mr. Payne when he pointed to the 
confidence with which results calculated from Froude’s 
values were generally received, but it must not be 
forgotten that this trust was only founded on com- 
parison between two model experiments and not on 
resistance values calculated by Froude from experi- 
ments with an actual ship. Since the need was appre- 
ciated for making some allowance in converting from 
Froude’s model tests values to actual ship values, the 
Tank Superintendents at their next meeting should 
attempt to settle a common basis for these allowances, 
for to-day it was desired, just as R. E. Froude did in 
in 1880, to preserve continuity of method for com- 
parison purposes. The intention, therefore, was to 
retain Froude’s numbers and only to evaluate the 
allowances having regard to the work of Prandtl and 
his colleagues on the frictional resistance of rough 
planks. 


EXPERIMENTS WITH MopELs oF HicH-SPEED SHIPs. 


A paper on “ Self-propelled Experiments in Smooth 
and Rough Water Made with Models of High-speed 
Ships,” by J. L. Kent and R. 8. Cutland, was then 
read. 


This paper describes experiments in smooth and 
rough water made by propelling model hulls of three 
different forms of a high-speed ship, of the type used 
for the cross-Channel service. Each model hull was 
propelled by twin screws, and various propulsion 
data were automatically recorded inside each model 
hull. An analysis of these data is given in the paper 
for both smooth and rough-water tests, and con- 
clusions are reached of the causes responsible for 
differences in the efficiencies of propulsion of the three 
model hulls at different speeds. 


DIscussrIon. 


Mr. F. McAlister said he regarded tip clearance 
as & most important part of propeller design, and so 
far as could be gathered the National Physical 
Laboratory favoured certain proportions of the 
propeller diameter. If the tip clearance of 1ldin. 
was correct it might be possible to have a slow- 
running, large-diameter propeller and a fast-running, 
small-diameter propeller with differing tip clearance, 
which did not appear to be correct. From his own 
experience he favoured a tip clearance of 2lin. to 
22in. Referring to the rough weather effects, he 
asked whether the authors were able to fortify their 
experimental research with actual results on such a 
vessel as that used as the »asis for their work ? 
Referring to the statements on wind resistance, he 
asked the authors to state why they considered this 
apart from sea conditions, and asked whether it 
would not be more correct to load the dynamometer 
scale pan with the estimated amount of wind resist- 
ance so that the correct revolutions and slip condition 
of the propellers could be established. 

Mr. H. G. Williams said that probably the most 
striking thing from the paper was that not a great 
deal of propulsive efficiency could be gained or lost 
by such modifications in the hull as the authors had 
made in their experiments. What appeared to be 
an alteration in tow-rope resistance apparently 
tended to be offset by an alteration of opposite 
tendency in hull efficiency. 

Mr. M. P. Payne said that although the wake was 
different in the three models, the same propeller 
was fitted to each, and it was accordingly permissible 
to suppose that had the propellers been arranged to 
suit each model individually, the relative performances 
might well have been different. One feature of the 
results which had excited his curiosity was the large 
variation in thrust deduction in the case of the two 
departures from the parent form. In this he referred 
to the remarkable humps and hollows on the curves 
and would be interested to know whether any 
explanation could be given of this disconcerting 
result. He had endeavoured to link the changes with 
the humps and hollows in the resistance curve and 
the possible wave formation at the stern, but without 
success. 

Dr. A. M. Robb said he was sorry that it had 
fallen to him to raise a question as to the general 
validity of the rough-water experiments. If his inter- 
pretation was correct, the authors had deliberately 
ignored any difference in additional power whether 
the pitching was !/,deg. or 24deg. The latter repre- 
sented an up-and-down motion of the bow and the 
stern of something like 10ft. from the mean position, 
or a total movement of 20ft., and he suggested it 
was not reasonable to average that result with the 
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results for no motion at all. He was constrained 
to speculate a little on that result and to question 
whether the electric motor was a suitable means for 
propelling a model. 

Mr. W. R. G. Whiting said he was a little surprised 
at Dr. Robb’s remarks as to the impossibility of 
taking average powers as a measure of the increased 
resistance of a ship amongst waves, because that was 
precisely the suggestion he was going to make. The 
point was, however, whether it was applicable to 
real ships. 

Mr. Kent, replying to the discussion. said the 
authors were limited in the diameter of the pro- 
pellers they used in these experiments, but the 
propellers were of the usual type used in such ships. 
The area was not too small for the experiments in 
question. The tip clearance had been obtained from 
@ vessel actually in service, and so far as he was aware 
it was doing well. The actual lines used for the parent 
form were very closely the lines of an actual ship 
which had been running for a good many years 
and could be regarded as actual ship lines and not 
merely a research set of lines, to carry out a certain 
idea. The small difference in the increase in slip 
which was obtained in rough weather was due to 
high speed. At a lower speed there would have been 
the 20 to 30 per cent. slip which had been mentioned. 
The fact that the hull efficiency was better in rough 
water than in smooth water was due mainly to the 
drop in thrust deduction, and he thought it was 
possible to visualise a drop in thrust deduction 
when the propeller was pitching up and down behind 
the ship because the section in front of the propeller 
was not allowed to develop to the full extent, and 
therefore the increase in thrust would be smaller. 
As to having different propellers for each of the 
different forms, as suggested by Mr. Payne, the 
point was that they desired to alter as few things as 
possible. Perhaps later on tests would be carried 
out with different propellers. Replying to Dr. 
Robb, he said that apparently Dr. Robb did not 
think any rough-water experiments should be carried 
out. It was necessary, however, to make a start 
somewhere. The averages complained of by Dr. 
Robb were easily obtained. Three experiments 
were run for each wave length and for each speed, 
and there was not more than 5 per cent. difference. 
at the outside, in the torque, thrust, and revolution 
curves, so that it was quite an easy matter to get 
an average for all the rough-water work. Dr. Robb 
had also said that using an electric motor it was 
likely the same result would not be obtained as at 
sea. Perhaps that was so, but there were several 
other differences from sea work. For instance, 
the motor was geared to both screws so that both 
screws were compelled to turn at the same revolu- 
tions, which was not the case on a ship. Many 
twin-screw vessels showed large differences in power 
between the two engines, resulting in the use of the 
helm. For this reason, the two screws in the model 
were geared together. It was true, as Dr. Robb said, 
that if a propeller came out of the water it must race, 
but in the case of the model experiments the pro- 
pellers did not come out of the water and there would 
not have been racing even if an electric motor had 
not been used. 

The last paper taken on Thursday afternoon was 
one by Mr. J. H. Lamble on “ The Effects of Change 
in ‘Degree of Wetting’ and ‘ Degree of Turbulence ’ 
on Skin Frictional Resistance and Wake of Models.” 
We regret we have not room to deal with it. 


At the evening meeting on Thursday, April 2nd, 
the first paper read and discussed was “ Some Model 
Experiments on Rudders Placed Behind a Plane 
Deadwood,”’ by Professor T. B. Abell. 


SOME MODEL EXPERIMENTS ON RUDDERS. 


The experiments were directed to determine in a qualitative 
way the total lateral force experienced by a deadwood and its 
rudder, taken together, when the deadwood is a plane placed in 
the direction of motion. Actually in these experiments it was 
placed in a uniform stream. 

The deadwood was disposed in relation to the rudder in a 
variety of ways :— 

(a) A deadwood of rectangular profile with a rudder extending 
the full depth of the deadwood. 

The deadwood was completely submerged ; it was stream- 
lined at its leading edge. The rudder was the ‘full thickness of 
the deadwood for a portion of its breadth and streamlined on its 
after edge. 

With such an arrangement the flow of water past the rudder 
is three dimensional, the water spilling over the upper and 
lower edges as well as past the vertical after edge. 

(b) In order to approximate to two-dimensional flow, thin 
horizontal plates were fitted above and below the rudder and 
deadwood. These plates prevent the water spilling over the 
upper and lower edges and might be expected to increase the 
lateral pressures on the deadwood and rudder ; pressures will 
also be exerted on the horizontal thin plates, but these will 
have no lateral component. 

{c) In a second series of experiments the deadwood was 
extended above and below a rudder of the same profile as in (a) 
and (b) above. Here the water will spill over and under the 
horizontal edges of the rudder when ‘“‘ put over,” and the 
momentum in these streams will exert on the deadwood a 
pressure having a lateral component. ; : 

(d) In this series the portion of the deadwood directly in 
front of the rudder was arranged so that. it could be moved 
forward leaving an aperture in front of the rudder post, in order 
to ascertain the effect of an aperture in that position. 

(e) In a third series a deadwood of similar character extended 
on two sides of the rudder, in front of and above the rudder. The 
profile of the deadwood resembled the profile of a ship with 
cruiser stern. Three rudders were tried, all of a streamlined 
section in the horizontal plane, but of differing profile. The 
upper edge of one rudder followed the contour of the stern ; the 
upper edges of the remaining two rudders were cut down by 

















Aprit 24, 1936 


THE ENGINEER 





433 











bee ig amounts to get an idea of the effect of a gap above the 
rudder. 

(f) Using the same deadwood, three rudders of different hori- 
zontal section were tried. All were of the same profile following 
the contour of the stern. In section, one was streamlined, one 
wedge-shaped, and the third a thin plate rudder. 


Discussion. 


Mr. Baker and Dr. Robb were the only speakers. 
In the course of his reply Professor Abell said he had 
definitely prepared this paper in the form of a state- 
ment of facts, leaving it to others to make such use 
of them as they. pleased. Therefore he had not 
expressed any opinions. As to carrying the rudder 
close up to the stern, in the paper he had read before 
the Institution of Engineers and Shipbuilders in 
Scotland he had said that was a definite disadvantage 
from the practical point of view. When he was at 
the Admiralty a good many years ago he always 
attributed the excessive noise and shaking at the 
stern when the rudder was put hard over to the fact 
that there was a comparatively small clearance 
between the top of the rudder and the stern of the 
ship, but he had no recollection of any instance of 
loosened rivets. The experiments in the present 
paper were carried out simply to get an idea of the 
general effect of redvcing clearance between the top 
of the rudder and the stern. Since the paper had been 
prepared some further experiments had been made 
in changing the vertical sections of the rudder. For 
instance, rounding the top edge of the rudder had the 
effect of reducing’ the lateral force by something like 
5 or 6 per cent. In the same way, a change in the 
section of the bottom edge had a beneficial advantage. 


The final paper on Thursday was ‘‘ Model Experi- 
ments on Twin-screw Propulsion,” by Dr. G. Hughes. 


MODEL EXPERIMENTS ON TWIN-SCREW 
PROPULSION. 

The paper records the first part of a research on the propulsion 
of twin-screw vessels of liner type. 

The experiments were made with one form of hull, having a 
raised stern, and representing a 600ft. vessel of about 0-65 to 
0-675 prismatic coaliiclent, and of speed 18 to 20 knots. 

The tests were made with four spreads of the shaft centres, 
all at one height above keel, with a series of propellers of four 
diameters and various pitch ratios, covering a large range of 
revolutions. All the propellers were of circular back section and 
of similar design. 

The results are discussed under three main headings :— 

(1) The effect of loading and immersion. 
(2) The effect of spread. 
(3) The effect of diameter and revolutions of the propellers. 





DISCUSSION. 


Mr. McAlister and Mr. Telfer were the only speakers 
in the discussion. The nature of their comments is 
indicated by Dr. Hughes’ reply. 

Answering Mr. McAlister, he said, on the question 
of strength of the propellers, that it was noted in 
the appendix to the paper that the total water force 
was not constant. It varied with the torque. At 
the same time he had pointed out that the general 
effect of that was the opposite to the effect of the 
centrifugal force and the main effect of the torque 
variation on the water force had to be taken into 
account with the variation in size of propeller. On 
the whole, he thought it could be said that the strength 
was reasonably constant for all the propellers; if 
anything, the smaller propellers were slightly weaker. 
It would not have been possible to get such a simple 
relation between the different propellers in the varia- 
tion of width, thickness, &c., if too many variations 
for strength purposes had been introduced. He had 
tried to forestall Mr. McAlister on the question of 
clearance by saying that he had not taken any funda- 
mental clearance, but the average clearance for a 16ft. 
propeller. He agreed with Mr. McAlister’s views 
with regard to the established tank practice of assum- 
ing the increase for appendages in the ship as one 
half the model increase. Actually, the appendage 
resistance for the ship was something like three- 
quarters compared with the model. The practice of 
taking half had been followed at the Tank for many 
years, and he believed it was based on experiments 
made at first with bossings, in which it was found there 
was some justification for assuming in the model that 
the effect of the bossings as an appendage was rather 
exaggerated in scale, and that the ordinary skin 
friction would not be quite sufficient to give the true 
bossing resistance. He agreed that the thrust deduc- 
tions seemed to vary in rather irregular ways, and he 
had no other explanation than the one he had given 
for the sudden increase with a smaller propeller when 
brought close to the hull. 

On Friday morning, April 3rd, a paper on “ The 
Education and Training of Naval Architects,” by 
Mr. Lloyd Woollard, was presented and discussed. 

The paper opens with a description of the educa- 
tional arrangements connected with the Royal Corps 
of Naval Constructors ; the course at the Royal Naval 
College, Greenwich ; and education outside Govern- 
ment establishments. It ends with the following 
general remarks :— 


THE EDUCATION AND TRAINING OF NAVAL 
ARCHITECTS. 

From the foregoing description of the training in naval 
architecture given at various universities, colleges, and insti- 
tutes, it appears that the requirements of all who desire to receive 
such instruction are adequately met, and at the present day no 
student should have any difficulty in obtaining the instruction 
he needs. It is to be regretted that a greater number of students 
do not avail themselves of their opportunities, and that there 


The slump in shipbuilding is undoubtedly responsible to a 
large extent for the dearth of students; young men have 
hesitated to embark on a profession where there is likely to 
be unemployment and have taken oe of engineering 
where they consider they are more ly to receive adequate 
prowinny reward in return for a long and arduous training. 

here is reason to believe that the prevailing conditions are 
temporary and will in time be ied, since the necessity 
for a scientific study of ship design is now more fully appre- 
ciated by shipowners, with consequent advantage to designers 
and shipbuilders alike. The extension of naval programmes 
at present contemplated is already ensuring a greater demand 
for men capable of taking their part in warship construction, 
oversight, and design, and there is now an actual shortage in 
the numbers of experienced men required for this work. It 
is , therefore, to consider the recruitment to the ranks 
of shipbuilders and ship designers of men who enter the pro- 
fession at a later stage than has hitherto been the general custom. 

The methods of training described in the earlier part of this 
paper differ in detail, but many have a feat in 3 
viz., that experience in a shipyard generally precedes the 
academical pel neces received in evening classes or at a uni- 
versity or g ction with evening classes, and the 
course in Naval Architecture at Glasgow University, there is 
a ‘sandwich system” by which practical and theoretical] 
training are received concurrently. The advantages of early 
practical acquaintance with shipyard operations are obvious ; 
the student at his most impressionable age has his mind directed 
on sound lines and can reap the benefits of others’ experience. 
Nevertheless, this system entails the disadvantage of eliminating 
from the profession a number of men who proceed direct from 
school to university and take their degree, possessing some 
knowledge of general engineering and workshop methods, but 
without any ns pte J of previously gaining experience in a 
shipyard. Such recruits are welcomed in certain branches 
of engineering, and it has been found possible to obtain naval 
architects also from this source. Such men enter the profession 
a few years older than their colleagues who have been trained 
on conventional lines ; but these and other difficulties can be 
surmounted if the prospects of naval architects are made 
sufficiently attractive in comparison with those of men practising 
other branches of cneenperng 

It is generally recognised to-day that a naval architect’s 
training should be not only thorough, but broad—requirements 
which are in some degree conflicting. A naval architect should 
not only be fully familiar with shipyard practice, but also should 
have some acquaintance with marine engineering and a good 
knowledge of the properties and uses of timber, steel, and other 
metals. gaged on tile work he should appreciate 
the requirements met with when such ships are on service, and 
be familiar with the regulations of the Board of Trade and classi- 
fication societies. A warship designer is called upon to reconcil 
naval requirements of an apparently conflicting nature, and 
produce a ship in accordance with them and in compliance with 
any restrictions imposed by naval treaties, docking facilities, 
&c. The variety of subjects with which the naval architect 
is expected to be familiar adds interest to his work, but increases 
the difficulty of framing a scheme of training which can be 
suitable in all circumstances. The methods adopted in this 
country, and described in this paper, appear to be as satisfactory 
as any that can be devised, and effect a reasonable compromise 
between the claims of practical training and academical 
education. 














DISCUSSION. ‘ 

Sir Archibald Denny, discussing the Denny 
bursaries, each of £75, said they were confined to 
pupils of public and secondary schools, who were 
examined by the Glasgow University Examination 
Board and worked as sandwich pupils, attending the 
University during the winter and the works during 
the summer. The system had a very good effect, 
and to a certain extent it met the point made by Mr. 
Lloyd Woollard, that the sandwich system entailed 
the disadvantage of eliminating from the profession 
a number of men who proceeded direct from school 
to university and took their degree, possessing some 
knowledge of general engineermg and workshop 
methods, but without any opportunity of previously 
gaining experience in a shipyard. 

Mr. A. T. Wall, discussing the problem as to why 
there was a shortage of students, why sometimes the 
scholarships were not taken up, and why sometimes 
the standard of attainment in the examinations was 
so low as to justify withholding a scholarship, pointed 
out that the training at College must not be too 
specialised, and suggested that there would be no 
harm in broadening the basis of the training in order 
to acquaint students with kindred branches of the 
subject which they could not avoid in their later 
work. He felt that we should distinguish between the 
general and the research student. Many students, 
after completing their university course, were being 
tempted, he believed wrongly, by research scholarships 
of a value of £150 or £250 a year; very often that 
had quite the wrong effect on a student, and he settled 
down finally as a demonstrator or teacher. It was 
necessary to train students, and particularly the very 
bright ones, to come into the industry. Again, 
students were not at all satisfied that they needed to 
devote four years to intensive training in @ university 
while their colleagues were content to stay with the 
firm and attend evening classes, rendering themselves 
more and more useful to the firm and doing work of 
first-class value, for which the firm was getting a 
direct return. When a student had completed his 
four years of training and returned to the firm he 
found his colleagues already in positions of at least 
some responsibility ; he was not necessarily thought 
more of at that moment just because he had had a 
college training, and he found it difficult sometimes 
to get alongside his old colleagues. Hence he became 
disappointed ; perhaps that was one of the reasons 
why students did not bother so much to get a scholar- 
ship and to take a college training. A student must 
not think that, because he had taken the trouble to 
achieve a higher level of training he was a superman, 
for he was usually very raw material and generally 
was not so good as he thought he was; at the same 
time, the industry should encourage him. Ship- 
builders and marine engineers had been sympathetic 
to the efforts made, but they should take a more 


suggested that the industry should set up a com- 
mittee to consider the present system of training 
generally and to make recommendations. 

Mr. R. W. Dana said it was a great disappointment 
that the number of candidates for the Institution’s 
scholarships had become much less than formerly, 
and he urged that everything should be done to 
widen the field and secure more entries. Referring 
to the Denny scholarships, he said that the public 
schools did not appear to show the interest that they 
should ; he did not know why the boys, who were 
keen to find openings, were not directed along those 
channels, especially now that openings were likely to 
be more numerous and attractive. So far as could 
be seen, the system of training for naval 
constructors was a very practical one and had yielded 
very good results ; in association with the sandwich 
system, for the mercantile marine, it seemed to give 
extraordinarily good results in turning out practical 
naval architects and marine engineers. However, 
he would support Mr. Wall’s suggestion that the 
subject might be considered, in view of its national 
importance, to ascertain whether some better system 
could be devised, or modifications could be made, 
which would improve both the supply and the quality 
of candidates in naval architecture. 

Mr. E. W. Blocksidge remarked that the British 
universities and colleges had always been, and were 
still, the Mecca of foreign students desiring education 
and training in naval architecture, and it was not 
surprising, in the circumstances which had prevailed 
in the industry for several years in this country, to 
find that the majority of students now under training 
were foreigners. In contrast to the facilities in this 
country for foreign students, without consideration 
of nationality, to secure for themselves all the 
advantages enjoyed by British students both finan- 
cially and socially was the unpleasant attitude of 
foreign Governments, which shut the door in the face 
of the British student—the student of the nation 
that had taught the world all it knew about ship- 
building. 

The small number of British students now under 
training in naval architecture was due to the slump 
in shipbuilding, and also in no small measure to the 
unattractive prospects offered in comparison with 
those of men practising other branches of engineering. 
The days when every shipbuilding firm and shipowner 
of repute possessed its own naval architect were 
passed, for the wedge of economy had forced a reduc- 
tion of staff, making it necessary for a great deal of 
the initial work to be left to the staffs of the classifica- 
tion societies and Government Departments. In that 
connection there was the serious danger of inefficiency 
when one man was expected to serve in the dual 
capacity of naval architect and engineer, a position 
which no individual could uphold with satisfaction 
to his employer or to himself. Mr. Blocksidge urged 
that the training of students should be modified, even 
at the expense of reducing the time spent on such 
subjects as mathematics, applied mechanics, physics, 
and foreign languages, which should be completed 
during the school education, in view of the present 
age of the student when leaving. By reducing the 
theoretical course and widening the sphere of practical 
subjects the student would be given greater con- 
fidence when he took a responsible position. 

Dr. 8. F. Dorey urged that it was up to the ship- 
building industry to offer some meentive for hard 
work, as was the case in connection with the dock- 
yards. The dockyard apprentice, when training, 
knew that he could succeed only by hard work ; the 
shipwright apprentice knew that by hard work he 
could become a naval constructor, and some of the 
best boys were going in for electrical engineering, 
because they knew that by competitive examina- 
tions they could gain positions in which they would 
take charge of the electrical departments in the dock- 
yards. The creation of incentive could be effected 
if there were closer association between the profession 
of naval architecture and the shipbuilding industry 
as a whole. : 
Mr. C. P. Sampson was disappointed that the author 
had not mentioned the Belfast University course, 
about which little was known ; it had produced two 
of the fourteen present members of the R.C.N.C. 
recruited from private shipyards. The course was 
formulated originally for day students, but all 
students so far had been evening students; the 
course occupied six years by evening classes. It 
originated in 1921, the students taking courses at 
the Municipal College of Technology, Belfast, for 
the degree of B.Sc. in naval architecture. The subject 
came under the Faculty of Applied Science. A six 
years’ course might appear to be rather drastic, but 
it ‘had some advantages, in that students could 
employ their spare time usefully after serving their 
apprenticeship during the day, and they had some- 
thing definite to show for their work. Mr. Sampson 
considered it an ideal sandwich system. 

Sir Westcott Abell agreed with Dr. Dorey that 
some incentive was necessary, and said it was not 
the fault of the shipbuilders, but of the country as a 
whole, that, certainly for the past fourteen years, 
there were not reasonable incentives offered to the 
young men, most of whom had to train for eight 
years to obtain a degree—five years in a shipyard and 
three years’ study afterwards. Direct encourage- 





fundamental and practical interest in the student 





is not keener competition for the Institution Scholarships and 
for entry to the Royal Corps of Naval Constructors. 


before, during, and after college training. Mr. Wall 


ment was given to those who operated ships, but 
not to those who made them, and it would be well 
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to consider the question of giving the shipbuilding 
industry direct encouragement. Most of the educa- 
tional impulse in the country was directed to theman 
who passed examinations well ; we were overlooking 
the needs of the great majority of the people who 
could work much better with their hands, for there 
was no degree for them. That problem must be 
faced, and the leading educationalists, he believed, 
recognised it. 

Mr. H. 8S. Pengelly, who was formerly Professor 
of Naval Architecture at the Royal Naval College, 
said that in each year since 1913—with a few excep- 
tions during the war and immediately afterwards— 
the Admiralty had attempted to get at least one man 
from the private shipyards to enter the College as a 
probationary assistant constructor. It was dis- 
appointing that in no year had there been serious 
competition for the course; on some occasions it 
had not been possible to make an appointment at 
all, none of the candidates having been up to the 
standard n to ensure that they would not 
fail at the end of the third year. The Admiralty 
method of training its own people was sound, but he 
considered it right to try to recruit a body such as the 
Royal Corps of Naval Constructors on a broader 
basis, bringing in other people. 

Mr. J. H. Narbeth urged that, the Council of the 
Institution should consult and co-operate with other 
bodies and set up a committee to consider the subject, 
with particular reference to the proper employment 
of trained naval architects, in view of the great 
national importance of maintaining a good supply 
of such men. 

Mr. Ernest T. Williams thought it was sad that at 
present there are no members remaining in the Royal 
Corps who were recruited from foremen of the yard. 
There were some exceptionally able men who passed 
through the fourth year in the dockyard school ; 
quite a number from the electrical department 
drifted out and took university degrees by means 
of scholarships, and are now occupying important 
positions in the electrical world. If those men 
stayed in the dockyard they became draughtsmen, 
inspectors, and foremen. It was quite wrong that 
such able men should be at a dead end, and it was not 
democratic. Occasionally, however, exceptionally 
able dockyard men were allowed to secure high 
positions, and they were very valuable. 

Mr. Lloyd Woollard, in a brief reply, referred to 
the long hours which Sir Archibald Denny had worked 
as & boy, and said the trouble to-day was that many 
young people did not care to work with the energy 
of those of former years. Commenting on Mr. Dana’s 
remarks, he said that the interest in naval archi- 
tecture on the part of the public schools was growing, 
and the Admiralty received mquiries from a good 
many parents, asking when they could cut into the 
public school education and send their sons to be 
trained as naval architects. 


ExLectric WELDING IN CRUISER CONSTRUCTION. 


The concluding paper of the meeting was one by 
Mr. C. E. Sherwin on “ Electric Welding in Cruiser 
Construction.” A long abstract of this paper will 
appear in a future issue. 


Discussion. 


Mr. C. 8S. Lillicrap (Royal Corps of Naval Con- 
structors), who was responsible, under the Director 
of ‘Naval Construction, for the extent and general 
scheme of the welding dealt with in the paper, 
emphasised that the paper indicated not only what 
was done, but the difficulties that were encountered 
and the steps taken to overcome them; it repre- 
sented the experiences, reactions, and views of the 
man who had to do the work, as distinct from the 
designer. To the shipbuilding members of the Insti- 
tution he said that it was only by facing up to 
the job that they would solve the problems which 
arose inevitably in a comparatively new process. 
There had been a tremendous lot of talk, but very 
little actual doing ; it was the doing that was wanted. 
With regard to the merits of butt and lap joints and 
of the devices adopted, neither the author nor the 
officers associated with him in the building of the ship 
would claim that those devices represented the last 
word. Experience had been gained which would 
result in a different method of attacking the same 
problems in future construction. 

The author’s general conclusions were gratifying. 
With regard to the fourth conclusion, which was that 
the cost was no greater than for riveted work, 
obviously he had meant that the cost ‘‘ per ton ” was 
not greater in welded than in riveted work. The sub- 
stantial saving in weight by adopting welded con- 
struction resulted in saving in cost. With regard to 
conclusion No. 7, that structural steel of high-tensile 
strength, viz., D and D1 quality, could be welded 
successfully, he uttered the warning that the welding 
of such steels was in its infancy and that although a 
certain amount of success had been achieved, those 
steels could not yet be welded with the confidence 
with which mild steel was welded. 

The ship had been on service for nine months and 
during that time there had not been the slightest 
defect in any of the extensive structural welded work. 
Not a drop of water had entered. 

Mr. A. T. Wall enlarged upon Mr. Lillicrap’s advice 
to get on with the job and not to talk so much about 
it. He asked how the author explained the fact that 





fifteen welders, who ought to be using 1000 amperes, 
could be quite fully occupied with 600-700 amperes ; 
he appreciated that there were load factors, but 
wondered what was the method of payment for the 
welders, for in private yards the method of payment 
of the men, and their output, was very important. 
Whatever might be said about the relative costs of 
welding and riveting, any shipbuilder in this country 
would prefer riveting for a hurried job; there were 
many reasons for that, not the least being the output 
per man. It must not be thought, he said, that 
welding was the only process which gave rise to dis- 
tortion in structures, and it was time that somebody 
pointed out that a structure could be distorted when 
tiveted. Riveters could cause distortion in a 
destroyer, which was a very light job. With regard 
to co-operation between the draughtsmen and the 
shipyard, Mr. Wall said that at his own works the 
draughtsmen were offered a course of training in 
welding, and without exception they had accepted it— 
and it was done after hours! It had been of great 
advantage in connection with the design of welded 
structures. 

Mr. Bartes Varty (Bureau Veritas, Paris), who 
expressed surprise that the author had given away so 
much information, said he was not prepared to believe 
that welding was cheaper than riveting, especially in 
the case of a warship, until he had seen it for himself. 
Education was costly, and one must employ good 
men and pay them well. 

Mr. J. M. Murray said that the experimental science 
of welded connections might be considered, so far as 
ship construction was concerned, to be in advance of 
the art of practical application; therefore Mr. 
Sherwin’s paper, discussing the actual technique 
employed in welding structures of large size, was 
particularly welcome. Commenting on the emphasis 
laid on the necessity for careful consideration of the 
difficulties likely to arise and the means of overcoming 
them, he said the chief point to be considered was 
the adoption of a suitable procedure so that the dis- 
tortion and “locked up” stresses due to the con- 
traction of the weld metal might be as small as 
possible, and it was noticeable that, in spite of the 
extreme care taken by the author to avoid undue con- 
straint, considerable deformation had occurred. It 
was disquieting to think of the stresses which might 
arise from less thorough systems of erection. The 
direct stresses on the butt welds varied inversely as 
the free length of plate, and the figure of 2 tons given 
for the residual stress in the closing plate indicated 
that even in a long plate, such as the closing plate 
appeared to be, appreciable stresses might be induced. 

Mr. W. E. John (Royal College of Naval Construc- 
tors) s2id that from his own experience, which 
included the building of a cruiser similar to that 
described in the paper, many of the small but trouble- 
some difficulties mentioned by the author disappeared 
automatically when the welders were fully trained 
and effectively supervised. Hence, he stressed the 
need for organised training of the welders. For 
example, referring to the difficulty of ensuring water- 
tightness behind the flanges of a frame or girder 
passing through a deck or bulkhead, he said that one 
had progressed a long way towards the elimination of 
trouble when the welder knew that he must not stop 
an electrode run in a corner. That sounded 
elementary, but it was in fact against a welder’s 
instinct. Although a surveyor in one of the registra- 
tion societies had said that in his experience it was 
not possible to ensure water-tightness in such corners 
without the use of a filling compound, such a device 
was not used at all on cruisers. It would appear, 
therefore, that there was a regrettable inefficiency 
among some shipyard welders. Discussing the 
author's reference to a six weeks’ training course for 
the welders, he did not consider it desirable to fix a 
definite period in which to turn out an all-round 
welder. The trainee should be at school until he was 
able to produce a sequence of satisfactory downhand 
filet welded test pieces, and he should then be 
employed continuously for some weeks on productive 
work of that nature, during which period skilled 
supervision was essential. Then there should be 
another short period in the school on vertical fillet 
work, and a further test, followed again by a period 
of productive work, including vertical runs, and finally 
another short school course to deal with overhead 
fillets. The efficient welding of flush butts normally 
gave much more difficulty than fillet welding, and 
some perfectly good fillet welders would always fail 
in a butt test. That was a reason why the use of 
welded flush butt joints should be minimised. On 
leaving the school the work of the average welder 
would fall off, and in order to pull him up there must 
be skilled supervision. The most persistent of faults 
among trained welders was undercutting. With 
experience, supervision was easy, but it needed to be 
continuous and thorough. In those circumstances 
pinhole leaks would not be left to be revealed by 
water test, and every welded compartment would 
pass the water test at the first attempt. That ideal 
had been realised and the air injection test was not 
used. The only preliminary test was applied to the 
awkward corners by means of soap solution on one 
side and air blast on the other. The control of the 
sequence of welding was important with detail as 
well as with general lay-out. As to the requirement 
of good fitting and closing, he said that a fillet weld 
must never bridge a gap; the penalty was an ineffi- 





cient joint and distortion. Toes of angle bars should 
be squared for the application of fillet runs. 

The occasional breaking of welds from the surface 
of D and D1 steel plating could be disturbing, 
especially when associated with the outer bottom. 
Probably such cracking was due to the hardening 
effect at the weld junction produced by the too rapid 
cooling of the steel with a carbon content towards 
its higher limit, ¢.e., the formation of a martensitic 
band. Experience had shown, however, that it was 
not essential to depart from the use of electrodes 
usually appropriate to ‘““D” quality steel when 
making good, but the use of a rather higher welding 
current was recommended. 

The author’s general conclusions -were sound, 
except that there might be some further qualification 
of No. 2 (which was that the design of an all-welded 
ship structure differed in some respects, but need not 
differ radically, from normal riveted design). In an 
all-welded ship it was possible that difficulty would 
arise in keeping the keel straight, unless some special 
arrangements were made in connection with the outer 
bottom butts. The lifting of the bow could not be 
overlooked, and the effect might be progressive if 
more outer bottom and forms were weld2d. From 
observations of a similar case Mr. John had concluded 
that most of the bow lift had occurred during the 
welding of the transverse forms to the outer bottom 
plating, the weld contractions having the effect of 
slightly closing the frame spacing. Overlapped butts 
which could be welded last would probably meet the 
point. ~ 
Another rule Mr. John quoted was that one should 
never bring an electrode within sight of a finished 
machined planed surface. Finally, he expressed the 
belief that when the requirements of fully trained 
welders and adequate supervision had been met we 
should have gone most of the way to remove the 
restrictions on welding in way of propeller vibration 
and gun blast. 

The author will reply in writing. 








Obituary. 


H. RAYNAR WILSON. 


WE deplore the death of an old and valued friend 
who for many years was connected with the editorial 
side of this paper. Mr. Raynar Wilson died at a 
good age, but after a relatively short illness, on 
Sunday last, and leaves a gap in technical journalism 
which will not easily be filled. He was by training a 
railway man, who had drifted, so to speak, into the 
newspaper world, but he brought to it a knowledge 
of railways and railway operation acquired by years 
of work with a great company. He kept his know- 
ledge bright by continual reading and analysis, and 
by those opportunities for acquiring information 
and making acquaintances which a newspaper offers. 
He had no hobbies outside railway operation, and 
spent his leisure as freely as his working hours in 
the tabulating of reports and the analysis of records. 
On all questions connected with railway accidents 
and railway signalling he spoke with unsurpassed 
knowledge. 

Raynar Wilson was born seventy-four years ago, 
and after finishing his education at Derby School, 
entered railway life in 1876, when he secured a position 
as examining clerk in the staff office of the Super- 
intendent of the Line, Midland Railway. In August, 
1881, he was transferred to the Signal Department, 
and so distinguished himself that when, in 1889, 
Mr. Aspinall, as he then was, decided to have a 
signal department for the Lancashire and Yorkshire 
Railway, Mr. Wilson, then only twenty-seven 
years of age, was appointed signal engineer. He 
remained with the company, introducing many 
improvements in the signalling system, until 1901, 
when almost directly as the outcome of his first 
book, “ Railway Signalling,” he was invited to 
become an agent for the Hall Signal Company, which 
was developing automatic signalling and _ track 
circuiting. He remained with that company for four 
years, but early in 1905 decided to adopt literature 
as a career, very largely, we believe, as the result 
of an offer made by THE EncrneEr. In that year he 
represented this paper at the International Railway 
Congress in Washington, and thus established a 
connection, and, we may add, a friendship, which 
endured to the last. But Mr. Wilson was never on 
the staff of this paper. He preferred independence, 
was also connected as a regular contributor with 
The Railway Gazette, and wrote several books on 
signalling, which are recognised as standard works, 
notably ‘‘ Mechanical Railway Signalling” and “‘ Power 
Railway Signalling.” 

His death removes a figure well known not only 
upon British, but upon European and American, 
railways, and robs the Press of one who, having been 
an expert in a technical subject, became a recognised 
writer upon it. Such men occur, but are never made, 
and years may pass before another with such qualities 
as Raynar Wilson possessed helps to guide and 
instruct the world on questions connected with rail- 
way operation through the media of its technical 
journals, There are plenty of experts who are 
occasional writers, but few who follow journalism— 
if we may use a word which he himself disliked—as 
he did. 
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Naval Water-Tube Boilers.* 


By Eng.-Captain 8. R. DIGHT, B.N. 
(Concluded from page 424.) 


OVERHEATING OF FrrE Row TvuseEs. 


TRIALS were carried out with the circulation augmentor 
fitted to the boiler shown in Fig. 2 ante, and the trough was 
arranged to contain the ends of the first four rows of tubes 
on each side of the furnace. The Pitot tube apparatus 
indicated that there was a considerable improvement in 
circulation at high outputs, as compared with the circula- 
tion at the same outputs when the augmentor was not 
fitted, and no reversals of flow in the fire row tubes were 
experienced. 

The curves in Fig. 13 indicate the mass flow in tubes in 
the first five rows from the furnace, and show that at high 
outputs the circulation falls off much more slowly as the 
output is increased than was the case when the augmentor 
was not fitted. 

It was found that in the portions of the tube nests near 
the back wall of the boiler there was an upward circula- 
tion in all the tubes, including those outside the augmentor 
at low outputs, but, as the output of the boiler was 
increased, the outer rows of tubes began to act as down- 
comers, and at one-third output and above there was an 
upward circulation in the first five rows only. In the tube 
nests at the centre and towards the front of the boiler 
there was an upward circulation in the first five rows at 
all powers, the tubes in all the outer rows acting as down- 
comers. 

In view of the nature of the apparatus used and the 
conditions under which the readings were taken, the figures 
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Fic. 13——Mass Flow—Fire-Row Tubes. 
Fic. 14—-Readings of “ B” Gauge. 


quoted for mass flow are only approximate, but give a 
definite indication of the changes in the rate of circulation 
under the different conditions. 

From the estimated mass flow in the tubes at different 
parts of the boiler an approximate estimate indicates that 
the total upward flow was about ninety times the amount 
of water evaporated when the boiler was working at one- 
quarter output. At half output the upward flow was 
reduced to twenty times the amount evaporated and at 
full output it was further reduced to only eight times 
the amount evaporated. 

The readings of the overall gauge indicate that the 
density of the mixture of steam and water in the boiler 
at all outputs was higher, due to the fitting of the aug- 
mentor. 

From this it appears that the steam generated in the 
fire row tubes is enabled to pass more freely into the steam 
space and is entrained with the water in circulation to a 
less extent than before. 

To obtain some information as to the density of the 
mixture of steam and water in the trough above the fire 
row tubes, an internal pipe was fitted to the lower connec- 
tion of one of the water gauge glasses and led to a position 
lin. above the lowest part of the steam drum. When the 
augmentor was fitted, che pipe was led through a water- 
tight joint in the end of the trough to the same position 
above the lower part of the steam drum inside the trough. 
This pipe is shown in Fig. 12 ante; this gauge is referred 
to as gauge B. ‘ 

The water in gauge B above the end of the internal 
pipe is balanced by the head of mixture of steam and water 
above the internal pipe in the steam drum, and so indicates, 
in terms of head of water the head of the mixture of steam 
and water above the upper ends of the fire row tubes. 

When the augmentor was fitted, the level in gauge B 
was much lower than when the augmentor was not fitted, 
although the water level in the boiler gauge was kept the 
same in both cases. 

This indicates that the density of the mixture inside the 
trough and above the fire row tubes is much less than the 





density of the mixture in the same position in the steam 
drum when the augmentor is not fitted. 

This reduction in pressure at the outlet of the fire row 
tubes and increase in density of the mixture at the inlet 
to the tubes would account for the increase in the rate of 
circulation shown by the Pitot tube readings. 

The results obtained with these gauges are shown 
in Fig. 14. 

A comparison of the curves of density deduced from the 
data obtained with the overall gauge in Fig. 15, with those 
in Fig. 8 ante, indicates that the decrease in density of the 
mixture in the boiler with increase of rate of evaporation 
is much more regular when the augmentor is fitted than 
without it, and this confirmed the observations of the 
behaviour of the boiler, the working of which was much 
steadier with the augmentor fitted. 

The arrangement of the generator tubes in the Admiralty 
superheater boiler lends itself very readily to the fitting 
of the circulation augmentor, as the first four or five rows 
of tubes in which normally there is an upward flow are 
separated from the remainder by the superheater tubes. 

The presence of the superheater, moreover, reduces the 
temperature of the gases entering the tubes on the uptake 
side of the superheater with the result that the heat put 
into those tubes is relatively small compared with that 
put into the fire row tubes. 

In this type of boiler the rows of tubes before the super- 
heater are led into the augmentor, and there is a con- 
venient space on the tube plate for its attachment. 

To test the effect of the augmentor on the circulation 
in one of these boilers, the boiler was first tested without 
the augmentor and worked at a high rate of evaporation. 
The tubes were then carefully examined and the boiler 
again worked at a slightly higher rate, and this procedure 
was continued until it was found that two of the fire row 
tubes had become overheated. 

The rate of evaporation at which this occurred was 
20-3 Ib. of water per hour from and at 212 deg. Fah. per 
square feet of heating surface at a rate of oil burning of 
1-4 lb. per hour per square foot of heating surface. 

No signs of overheating were observed when the boiler 
had been worked at a rate of evaporation of 19-6 lb. 
of water per hour from and at 212 deg. Fah. per square 
foot of heating surface at a rate of oil burning of 1-3 Ib. 
per hour per square foot of heating surface. 

The normal maximum rate of evaporation of the boiler 
was 15-7lb. of water per hour from and at 212 deg. 
Fah. per square foot of heating surface at a rate of oil 
burning of | Ib. of oil per hour per square foot of heating 
surface. 

The overheated tubes were replaced by new tubes and 
the circulation augmentor was fitted to the boiler. The 
boiler was then worked at increasing rates up to the 
maximum rate of forcing practicable with the existing 
fuel and air system, without any signs of overheating. 
The maximum rate of evaporation attained was 22-3 lb. 
of water per hour from and at 212 deg. Fah. per square 
foot heating surface at a rate of oil burning of 1-61 lb. 
of oil per hour per square foot of heating surface. 

During trials at sea, another boiler fitted with the 
augmentor has been worked at a rate of evaporation of 
21-75 lb. of water per hour from and at 212 deg. Fah. 
per.square foot heating surface without any signs of 
overheating. 


STEAM PRESSURE AND CIRCULATION. 


The tests described have been carried out with boilers 
working at 250 Ib. pressure and 300 lb. pressure. 

It has been suggested that a water-tube boiler working 
at high steam pressures would probably have a poorer 
circulation than a boiler working at low steam pressures 
on account of the greater density of the steam at the 
higher pressure. 

In order to compare the circulation in a boiler at different 
steam pressures, the circulation as indicated by the Pitot 
tube apparatus was measured in a boiler working at full 
output at a steam pressure of 250lb. per square inch, 
and the density of the mixture of steam and water in 
the boiler measured by means of the overall gauge. The 
steam pressure was then reduced to 170 lb. per square 
inch and the boiler worked for some time at the same rate 
of evaporation. The circulation was found to be reduced 
and the density of the mixture of steam and water in 
the boiler was also found to be reduced. 

This test has been repeated on several occasions with 
the same result. The actual decrease in rate of circulation 
in a fire row tube was approximately 18 per cent. and the 
decrease in density approximately 9 per cent. 

These results indicate that the circulation in a water- 
tube boiler increases as the working pressure increases 
and a water-tube boiler working at a high steam pressure 
would be less liable to failure due to poor circulation at 
high outputs than a boiler working at low steam pressures. 


INTERNAL STEAM PIPEs. 


The internal steam pipes fitted in the steam drums 
of water-tube boilers usually extend over the greater 
part of the length of the steam drum and are provided 
with transverse slots of uniform pitch and size, cut in 
the upper surface of the pipe, as shown in Fig. 7 ante. 
Their purpose is to collect the steam along the length 
of the upper portion of the steam drum and prevent, as 
far as practicable, drops of water thrown up in the drum, 
as the result of ebullition, from entering the steam pipe. 
The clear area through the slots is usually made about 


|. twice the area of the pipe, or 2} times the area through the 


stop valve seat. 

The pressure drop through such a pipe is about 5 lb. 
or 6 lb. per square inch at full output, and as this pressure 
drop could readily be reduced by increasing the size of 
the slots, experiments were carried out in order to ascertain 
the effect of such a change on the action of the internal 
steam pipe as a collector of steam along the steam drum. 
To obtain some indication of the distribution of the 
flow of steam through the separate slots along the length 
of the internal steam pipe when fitted in a boiler, the 
internal steam pipe was removed from a boiler and 
secured to a boiler-room bulkhead with the pipe parallel 
to the bulkhead. 

The pipe was fitted in such a way that the air from the 
boiler-room passed through the slots in the pipe, then 
along the pipe and through the elbow piece at the end of 
the pipe, and out of the boiler-room through a hole in 





ieee Meetings, Institution of Naval Architects, April 2nd, 





pipe in the same way as steam would pass through it when 
fitted in the boiler. 

An anemometer, fitted to a box which was shaped to 
cover a group of slots, was used to measure the air supply 
to those slots, and by moving the box to cover different 
groups of slots the distribution of the air supply to the 
slots along the length of the pipe could be measured. 

The internal steam pipe tested was taken from the boiler 
shown in Fig. 2 ante, and was of 10in. internal diameter 
and provided with slots }in. wide and 4in. long arranged 
on each side of the crown of the pipe. The total area 
through the slots was 175 square inches and the pipe area 
80 square inches. The stop valve area was 71 square 
inches. 

The ratio of area through the slots to the area of the 
internal steam pipe was 2-2 to 1, and’the ratio to the 
stop valve area 2-46 to 1. 

An air pressure of 3in. of water was maintained in the 
boiler-room. 

The mean velocity of air through the slots was 14-6ft. 
per second. The steam velocity through the slots was 
44-5ft. per second at full output when the internal steam 
pipe was in the boiler. 

The velocity of air through the slots near the outlet 
end of the pipe was 69ft. per second as compared with a 
velocity of only 7-6ft. per second at the far end of the 
pipe. This indicates that, when in the boiler, the collection 
of steam along the drum was far from uniform, the larger 
proportion entering the internal steam pipe near the outlet 
end. 


A second test was made with the alternate slots blanked, 
reducing the area through the slots to 1-1 to 1. 

Under these conditions the velocity varied from 69-7ft. 
per second at the outlet end to 28-1ft. per second at the 
far end of the pipe, and showed that a more even dis- 
tribution was obtained by reducing the area through the 
slots. 

It followed, therefore, that to increase the area through 
the slots, in an endeavour to reduce the pressure drop, 
would result in a more uneven distribution along the pipe. 
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Tests with another pipe were carried out with different 
ratios of area through slots to area of pipe, varying from 
4 to 1 to 2 to 1, with an air pressure of 2in. of water. 
Tests with the air pressure increased to 6in. of water 
showed that the velocity of air through the slots was 
increased proportionately along the pipe, and that thes, 
distribution does not change with velocity. From this* 
it appears that the results obtained indicated what would 
happen when the internal steam pipe was in a boiler. 
Curves showing the results obtained are shown in Fig. 16. 
From an examination of these results it appeared that 
the distribution along the pipe could be made more uniform 
by reducing the size of the slots near the outlet end and 
increasing the size of the slots towards the far end of the 
ipe. 
For simplicity in manufacture a pipe was marked off 
in ten equal portions and the pitch and size of the slots 
made uniform in each portions. With a clear area through 
the slots equal to three times the area of the pipe the area 
of the slots in each of the portions, starting from the 
outlet end, varied from 9-5 to 89-2 per cent. respectively 





the boiler-room bulkhead. The air passed through the 


of the area of the pipe. 
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This arrangement of slots gave an approximately uni- 
form distribution of air along the pipe, and when fitted 
in a boiler would ensure a sensibly uniform collection of 
steam along the length of the steam drum. 

The pressure drop through an internal steam pipe 
designed on those lines and fitted to a boiler was found to 
be approximately one-half that of the normal pipe, and the 
dryness of the steam delivered was found to be the same 
as that produced when the normal internal steam pipe 
was fitted. 

During the tests with the different internal steam pipes, 
the effect of raising the water level in the boiler on the 
dryness of the steam was noted. The raising of the water 
level caused the steam to become wet, with the result that 
the degree of superheat was reduced. 

The relation between the height of the water in the 
gauge glass and the degree of superheat was noted while 
the boiler was worked at a steady output. 

In one of the internal steam pipes tested the slots were 
made longer than in the other pipes, with the result that 
the lower edges of the slots were }in. nearer the water 
level in the steam drum. 

With this internal steam pipe in use it was found that 


470 


> 


SUPERHEAT TEMPERATURE F° 
SUPERHEAT TEMPERATURE F.° 


> 





| 
44 





+60; t 7 =r" ° Te rr ; 
INCHES —_ NORMAL INCHES ABOVE 
BELOW WATERLEVEL © NORMAL LEVEL menses NORMAL INCHES ABOVE 
WATER LEVEL IN BOILER cLow =—_—« WATER LEVEL 
Tue Encmece” WATER LEVEL IN BOILER 
Fic. 17—Effect of Water Level on Superheat. Fic. 17A—Effect of Water Level on Superheat Trials at Sea. Fis. 


for the same degree of superheat it was necessary to keep 
the water level in the boiler exactly }in. lower. This 
appeared to indicate that the height of the slots or steam 
outlet orifices above the water level was a controlling 
factor in the dryness of the steam. 

The internal steam pipe was then removed altogether, 
thus raising the outlet orifice approximately 3in. 

It was found that the same degree of superheat was 
produced when the water level was raised approximately 
3in. above the water level required when the internal steam 
pipe was fitted, other conditions being identical on both 
tests. 

This experiment was regeated in the boiler of a sea- 
going ship with similar results. 

The results obtained on these tests are shown in Figs. 17 
and 17a. 

These tests appear to indicate that in boilers of this 
type working under service conditions with distilled feed 
water it is possible to dispense with the internal steam pipe 
without any loss of superheat, provided the steam outlet 
is at the highest part of the steam drum. 
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Fic. 19——Test of Feed Regulator—Water Level Measurements. 


When the circulation augmentor is fitted the steam 
is discharged from the fire row tubes at a high velocity 
when the boiler is worked at high rates of evaporation, 
and it has been found necessary to fit the internal steam 
pipe or other form of baffle to prevent particles of water 
being projected into the outlet orifice. 


INTERNAL FEED PIPEs. 


The feed water is usually discharged into the boiler 
through internal feed pipes which extend along the greater 
part of the length of the steam drum, and consist of steel 
pipes closed at the far ends and perforated with holes 
equally pitched along the sides or upper surface of the 
pipes. 

The diseharge of water from the holes in such a pipe is 
not uniform along its length, as the motion of the water 
along the pipe tends to make the larger proportion of the 
water flow out through the holes at the far end of the pipe 
and a relatively small proportion flows out through the 
inlet end. 

The problem is somewhat similar to that already 
described in the case of the internal steam pipe, and in the 
case of the internal feed pipe it is necessary to provide a 
large number of holes near the inlet end and a smaller 
number at the far end, if it is desired to produce a uniform 
distribution of the feed water along the steam drum. 

It was found by experiment that in a feed pipe in which 
the total area of the holes was equal to 2-5 times the area 
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of the pipe, if the pitch of uniform size holes is arranged 
to vary from 0-43 to 1-56 times the mean pitch from the 
supply end to the closed end, the discharge is sensibly 
uniform along the length of the pipe and so produces a 
uniform distribution along the steam drum. 


OPERATION OF BOILERs. 


It has already been pointed out that rapid changes in 
the output of, or in the rate of supply of feed water to a 
water-tube boiler at high rates of evaporation, result in 
rapid changes in the state of the mixture of steam and 
water in circulation in the boiler, and the modifications in 
the feed pipes, already referred to, have been made in 
order to give a more uniform distribution of the feed water 
in the boiler and assist in keeping the circulation steady 
and regular. 

In order to maintain steady conditions in the boiler, at 
the different rates of evaporation, it is essential that the 
feed supply should be kept as constant and regular as 
practieable for each rate of evaporation. 

It is found to be a difficult operation to regulate, by 





hand, the feed supply to a modern highly forced water- 
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tube boiler in order to produce the steady conditions 
desired, and when the demand for steam from the boiler 
is subject to changes, as it is when frequent changes of 
speed are required, this operation becomes increasingly 
difficult. 

The effect of a considerable increase in the feed supply 
is temporarily to retard the generation of steam and to 
increase the density of the mixture of steam and water in 
circulation in the boiler. As a result the water level in 
the gauge glass does not rise as it would naturally be 
expected, due to the increase in feed supply, but falls, 
and more feed water is supplied in order to maintain the 
water level. 

This causes a temporary reduction in steam pressure. 
Exactly the reverse happens when the feed supply is 
reduced considerably, the water level rises temporarily 
instead of falling, with a result that a further reduction in 
feed supply is made to meet that condition, with conse- 
quent rise in steam pressure. 

These large changes in the feed supply produce very 
unsteady boiler conditions, which result in undesirable 
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Fic. 20—Curves of Boiler Efficiency. 


changes in steam pressure and unsteady working of the 
machinery. . 

These changes in conditions can be avoided if the 
changes in feed supply are made gradually. 


AvTOoMATIC FEED REGULATORS. 


It is therefore very important that the automatic feed 
regulator should be thoroughly reliable and should give a 
steady control of the feed supply without overfeeding or 
underfeeding, as any tendency of the feed regulator to feed 
intermittently or to “‘ hunt ’’ becomes exaggerated by the 
action of the boiler. 

It is the usual practice in naval vessels to heat the feed 
water in pressure feed heaters on the discharge side of the 
feed pumps where the heating agent is the exhaust steam 
from the auxiliary machinery. 

The auxiliary exhaust steam is condensed in the feed 
heaters and if the feed supply is unsteady the rate of con- 
densation of the auxiliary exhaust steam will be unsteady 
and the pressure in the auxiliary exhaust will fluctuate. 

This fluctuation in the auxiliary exhaust pressure causes 
unsteady working of the auxiliary machinery, particularly 
when working with the closed feed system, and produces 
unsteadiness in the supply of air to the boilers and inter- 
feres with the action of the feed system, and, in many 
cases, makes the boiler plant very difficult to control. The 
need for a high standard of steadiness of control by the 





feed regulator is therefore of primary importance. 





In order to test the behaviour of feed regulators under 
working conditions the following system was adopted. 
The feed regulator was fitted to a destroyer type boiler on 
shore and the feed water supplied at constant pressure 
by a turbine-driven feed pump. The feed water was sup- 
plied from two measuring tanks and the amount used was 
measured every thirty seconds, The water level in the 
boiler was noted at the same time. 

The boiler was worked at low power with one burner in 
use at 100 lb. oil pressure until steady conditions were 
obtained, when measurements were taken over-an interval 
of 74 minutes’ duration. 

A second burner was then put into use and a similar 
set of measurements taken. A third burner was then put 
into use and the procedure continued until eight burners 
were in use, and finally the oil pressure was increased to 
135 lb. pressure to produce full power conditions at a rate 
of oil burning of 1-28 lb. per square foot of heating 
surface. 

After the last 74-minute period had expired the output 
was reduced. First the oil pressure was reduced to 100 Ib. 
and the burners were shut off two at a time at two-minute 
intervals until only two burners were in use, then one 
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18—Test of Feed Regulator—Feed Supply Measurements. 


burner was shut off to bring the conditions back to those 
at the start. 

By this system the rate of feeding could be observed at 
all rates of output, and the behaviour of the feed regulator 
could be noted when the output of the boiler was rapidly 
changed, as it would be in a ship when the speed of the 
engines was rapidly changed. 

The results of a satisfactory test of a feed regulator are 
shown in Figs. 18 and 19. 

These curves show the sudden rise in water level which 
takes place each time the output of the boiler is increased, 
and the sudden decrease in water level when the output 
is decreased. 

It will be noted that the rate of feeding is steady when 
one burner is in use, and when the second burner is put 
into use the water level rises, due to the decrease in 
density of the mixture of steam and water in the boiler, 
and the feed regulator reduces the feed supply until the 
water level in the boiler falls, then gradually increases the 
feed supply until steady conditions are again reached. 





Fic. 21—Boiler Efficiency with Cir 
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is put on and again as the oil pressure is increased. 

The greatest increase in level appeared to take place in 
this boiler when the third and fourth burners were put 
on. At the higher rates of evaporation the increase in 
level, as an additional burner is put on, becomes smaller, 
and it therefore becomes practicable on service to increase 
the rate of output of the boiler more quickly at high rates 
of evaporation than at low rates without danger of an 
undue rise in water level. 

On shutting off the burners the greatest fall in water 
level takes place in this boiler changing from four to two 
burners, when the feed regulator is called upon to admit the 
feed water at an exceptionally high rate. This is accounted 
for by the relatively great change in the density of the 
mixture circulating in the boiler at this stage as shown by 
the readings of the overall gauge given in Fig. 3 ante. 

It will be noted that the water level in the boiler gauge 
glass is lower at high outputs than at low outputs. This 
has the effect of keeping the actual level of the mixture of 
steam and water in the steam drum at approximately 
the same height at all outputs. Since the density of the 
mixture decreases as the output of the boiler is increased 
the height of the mixture in the steam drum above the 
level of the water in the gauge glass increases as the output 
is increased. 

If, as is usual, the lower connection to the feed regulator 
float chamber is connected to the steam drum at a point 





below the lower connection of the water gauge glass, the 
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change in water level from low powers to high powers will 
be greater in the float chamber than that shown in the 
water gauge glass and so will give a larger movement of 
the float than that indicated by the change of level in the 
water gauge. 

A number of automatic feed regulators have been tested 
by the method described and it has been found that very 
few are sufficiently steady in their action to meet the con- 
ditions without a measure of hand control. 

Experiments were carried out with an old type of regu- 
lator which was originally fitted to the test boiler. This 
regulator gave an intermittent feed supply and it was 
reconstructed in order to give a more steady flow. 

The results of tests shown in Figs. 18 and 19 were 
obtained with this regulator which has been in use for 
several years. 


NuMBER or Rows or GENERATOR TUBES. 


The effect of increasing the number of rows of generator 
tubes is to improve the efficiency of the boiler. This 
effect is relatively small at low outputs but increases at 
the higher outputs, with the result that in a boiler with a 
large number of generator tubes the boiler efficiency does 
not fall as rapidly as the rate of evaporation is increased, 
as in the case of a boiler with a smaller number of rows. 

This improvement is gained at the expense of increased 
weight of the boiler. 

By reducing the size of the outer rows of tubes, i.e., those 
situated on the side of the superheater remote from the 
furnace, from 1}in. diameter to lin. diameter, it was found 
possible to increase the number of rows of tubes with only 
a small increase in weight. 

The splitting up of the stream of furnace gases as it 
passes through the tube nests into the larger number of 
gas passages when the smaller tubes are fitted tends to 
improve the heat transmission and so add to the efficiency 
of the boiler. 


Arm PREHEATERS. 


It has become the general practice to fit air preheaters 
where space is available. The space available for pre- 
heaters in warships is necessarily very small and limits the 
preheat obtainable to about 150 deg. Fah. 

The preheaters have proved to be satisfactory on service 
and give an increase in efficiency at all rates of evaporation, 
the results of trials showing that the increase in efficiency 
is fairly constant at all powers. This is of special value in 
a warship where a large proportion of the steaming is 
done at relatively low powers. 

Here again the increase in efficiency is obtained at the 
expense of an increase in weight and some increase in fan 
power to produce the increased air pressure required to 
overcome the resistance to the air and gases passing 
through the air heaters. 

Experience has shown that the increase in weight and 
fan power is fully justified by the economies effected. 

Efficiency curves for boilers with and without preheaters 
are shown in Fig. 20. 


Curves or Borer EFFicrENcy. 


The curve of efficiency obtained on trials of a boiler 
fitted with the circulation augmentor is shown in Fig. 21, 
and the curve shown dotted indicates the estimated effi- 
ciency with an air preheater fitted. 

The boiler efficiency curves in Figs. 20 and 21 are 
plotted on a basis of rate of evaporation per square foot of 
heating surface, and this basis has been generally used 
throughout this paper to denote the rate of forcing of the 
boiler. The heating surface referred to is the total heating 
surface including superheater surface in each case. 

As it is nearly always possible to obtain an increase of 
boiler efficiency at the expense of an increase in weight of 
the boilers, a comparison of boilers on a weight basis is 
necessary in order to indicate more clearly the value of 
changes in design and type. 

In Fig. 22 curves of efficiency of several three-drum 
type boilers are shown on a base of evaporation from and 
at 212 deg. Fah. in pounds per hour per pound weight of 
boiler. The boiler weight taken includes the weight of 
all boiler fittings, casings, brickwork, and air heaters, and 
water to working height. 


It has proved to be very reliable, and gives a large steam 
output for a relatively small weight and space. 

The arrangements described for providing it with a 
guided circulation increase its output for the same weight 
and space to a somewhat greater extent. 

The application of a forced circulation to the water- 
tube boiler, in order to reduce its size and weight still 
further, has been the subject of experimental work and 
development for many years, and the successful use on 
shore and afloat of water-tube boilers with forced circula- 
tion makes it appear probable that the water-tube boiler 
now in general use may eventually be displaced to a great 
extent by the boilers with forced circulation, in much the 
same way that the cylindrical boiler was displaced by the 
water-tube boiler. 

The application of this type of boiler for naval work is 
receiving attention, having due regard to the efficiency, 
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FiG. 22—Boiler Efficiency and Output per lb. Weight of Boiler. 


reliability, weight, and space occupied, and we have, for 
example, at the present moment under trial a ‘“* Velox ” 
boiler which has a forced circulation of the water and steam, 
together with a highly forced circulation of the furnace 
gases. 

The author wishes to express his indebtedness to the 
Engineer-in-Chief for his guidance and encouragement in 
the work described in this paper, and for his personal 
help in the preparation of the paper and for his permission 
to present it. 





APPENDIX II. 


CIRCULATION IN Borer. 


A diagrammatic arrangement of a fire row tube and an 
outer row tube is shown in Fig. 23. 

v, is the velocity at entry to the fire row tube and v, 
the velocity at the upper or discharge end, d the density 
at the top of the outer row tube, d, the density at the bottom 
of that tube and at entry to the fire row tube, and d, 
the density at the upper end of the fire row tube, H is the 
height of the tubes. 

The head producing circulation will be the difference in 
head in the two tubes. 





These curves indicate that while the total evaporation 
at maximum output with the normal boiler is 1-1 to 
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1-2 times the boiler weight, the output with the develop- 
ments described is increased to 1-7 to 1-8 times the boiler 
weight for the same boiler efficiency at maximum output. 

At one time the rate of forcing was limited by the amount 
of oil which could efficiently be burned in the furnaces, 
and the maximum was for some time about 12 lb. of oil 
per hour per cubic foot of combustion chamber volume. 
With modern methods of oil burning this fi has been 
greatly increased, and on trials as much as 19 lb. of oil 
per cubic foot of combustion chamber volume has been 
satisfactorily burned. 

The water-tube boiler with natural circulation has now 
been in use in warships for moderate steam pressures 
for many years, and in its present form is the result of 
years of experience and development, to which a large 
number of engineers, designers, and manufacturers have 
contributed. 
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between the densities at the inlet and outlet, the head 
causing circulation will be 


H (*$2)- _H (43°) =H (7) 
2 2 
The kinetic energy of the mixture leaving the upper end 
2 
of the fire row tube= 3° 


Neglecting frictional effects and the losses on entry and 
exit 











The mass flow in the fire row tube=A v,d,, where 
A=area of the tube 


Mass flow=A d, ./ 9 H (=) 
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If the ratio between the densities d and d, is R, then 





d,= 


R 
The mass flow becomes 
ae vy R-! 
R R 
From this it appears that the mass flow will vary directly 
as the density of the mixture in the steam drum, and will 
also vary with the function 
VR-1 
R 





whe ¥g H (R—1)=Advg Hx 
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The values of ~ m for different values of R are shown 





plotted in Fig. 23, and its value increases with increase 
of R until R equals 2 and decreases as the value of R is 
increased beyond this amount. 

The value of R would increase as the rate of evaporation 
increases and more steam is generated in the fire row tubes, 
and it therefore appears that the mass flow in a fire row 
tube may be expected to increase as the rate of evapora- 
tion is increased at low outputs, and to decrease as the 
tate of evaporation is increased at high outputs. 








Metropolitan-Vickers Summer 
School. 


A sumMMER school for professors and lecturers in engi- 
neering and others responsible for technical education 
held at the Trafford Park Works of the Metropolitan- 
Vickers Electrical Company from Monday, April 20th, 
until Friday, April 24th, is the second event of its kind, 
a similar school having been held by the company in 1928. 
The appreciation expressed with regard to the first experi- 
ment and many requests for a repetition induced the 
company to hold another, and the opportunity was taken 
to extend the scope to interest members of the Board of 
Education responsible for technical training, senior 
science masters in public schools, and the staffs oi junior 
technical schools. 

The object, as stated in the foreword of the programme, 
is ‘‘ to bring together for mutual benefit those responsible 
for the technical training of the young engineer and 
those responsible for his practical training and future 
employment.” The undertaking thus reflects the keen 
interest taken by the company in the training of personnel 
for the industry. In the ordinary course of events the 
company has always under training about 800 trade 
apprentices, in addition to 300 apprentices, mainly 
university graduates, in training for professional work. 
For these, and some other classes of trainees, the appren- 
ticeship courses are carefully planned to give the maximum 
possible benefit to the trainee. In the ordinary course 
the company maintains close co-operative contact with 
the universities and other technical institutions. The 
summer schools are planned to strengthen this co-opera- 
tion by extending personal contacts and showing the 
technical educationalists the latest developments and 
practice in industrial manufacture. 

In the present case the school is being attended by over 
180 members, representing about sixty institutions and 
education authorities. The representatives have come 
from places as far afield as London, Portsmouth, and 
Aberdeen, and include some members of Dominion 
universities who are at present in this country. A number 
of the delegates are ex-members of the company’s organisa- 
tion, either as trainees or as members of the staff. 

The programme and arrangements, which involved 
very extensive organisation, included lectures and tours 
of different departments each day. The evenings were 
devoted more to social intercourse and relaxation, the 
principal features being a conference on “ The Training 
of the Engineer,” an entertainment provided by the 
Company’s Apprentice Association, and a concluding 
dinner. Because of the variety of interests represented 
the programme of lectures and tours was arranged in 
the form of four separate alternative courses. Course A, 
for those primarily interested in mechanical engineering, 
dealt with such subjects as research upon the behaviour 
of materials and the problems of design and manufacture, 
with particular reference to the company’s manufacture 
of turbines and condensers, but also including the 
mechanical design of large electrical equipment, machine 
tool practice, and the practice and problems of welded 
construction. . This subject of welding work and its 
applications was common to courses A, B, and C, also 
the subject of the company’s research work in general. 
Particular aspects of research work were also included in 
the different courses. 

Course B, electrical, included particularly the subjects 
of insulating materials, high-voltage and high-vacuum 
developments, developments in the manufacture of large 
electrical machines, motors, switchgear, transformers, 
and the special problems of traction and mining work. 
Course C, for science masters and technical school 
staffs, included more general lectures on both mechanica]! 
and electrical subjects, research work, library and intelli- 
gence service and works organisation. 

Course D, for education officers, was a shorter pro- 
gramme of general subjects, including the applications 
of research and the general features of organisation and 
manufacture in the company’s works, with illustrations 
provided, as in the other courses, by tours through various 
sections of the works. 

The organisation of the course and the provision of 
the necessary services were planned by the company’s 
staff, particularly by the research and education depart- 
ments, under the direction of Mr. A. P. M. Fleming. 


The lectures were given by senior and specialist members 
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of the company’s staff. 
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Water Circuit Breakers. 





To the firms manufacturing water circuit breakers, 
Oerlikon, Ltd., of Victoria House, Southampton-row, has 
been added. They are supplied for floor or wall mounting, 
and may be operated by compressed air or a spring device 
loaded by hand, or an electric motor. Floor-mounted 
breakers are erected on a frame fitted with rollers. The 
three switch chambers for the three poles are mounted on 
insulators, which when the connections are led in at the 
front, take the form of supporting insulators. When the 
connections are brought in from the back or below, they 
are in the shape of bushings. The mechanism for actuat- 
ing the moving contact pins is carried by insulators on a 
raised support at the back of the frame. Current is trans- 
mitted to the contact pins by means of movable roller 
contacts which are subjected to practically no wear. 
The movement of the contact pins is extremely rapid, and 
the impact is taken at the end position by a hydraulic 
buffer and stops. A shaft working in the raised support 
of the frame operates them through insulating rods. A 
clutch at the lower end of the rod couples it to the operat- 
ing mechanism during the closing operation. Powerful 
springs acting on the shaft open the breaker, and accelerat- 
ing springs on the contact pins produce additional 
acceleration at the moment the contact is broken. 

The circuit breaking portion consists of a pressure 
chamber in which the arc is struck, a condensation chamber 
above it, and a closed water reservoir, A small hole 
through which the contact pin moves connects the two 
chambers. At the bottom of the pressure chamber there 
is the tulip-shaped fixed contact, which is preceded by an 
arcing ring. When the contact pin leaves the contact 
segments, the are formed shifts instantaneously to the ring, 
and steam at high pressure is immediately produced from 
the water. At first the steam is prevented from reaching 
the condensation chamber by the contact pin obstructing 
the opening, but as the pin clears the opening the steam 
escapes with high velocity, thereby causing a disturbance 
in the arc, resulting in a rapid de-ionisation of the charged 
space, and in the interruption of the are the next time it 




















WATER CIRCUIT BREAKER 


passes through zero. Steam that is not condensed in the 
condensation chamber is led away into the open through 
vent pipes bent downwards, but as the opening through 
which the contact pin leaves the upper chamber is closed 
automatically by a flap, practically no steam can escape 
at that point. 

As the steam is produced by the arc, the quantity and 
the pressure vary with the current. When the current is 
small the quantity of steam is naturally also relatively 
small, and the chamber dimensions and shape of nozzle 
are the factors on which satisfactory operation then 
depends. When the current is heavy the conditions for 
arc extension are then favourable, although with a rigid 
chamber the pressure may possibly be so great that the 
permissible stresses are exceeded. Breakers for high 
rupturing capacity are therefore provided with an over- 
load valve that establishes communication between the 
pressure chamber and water reservoir when the pressure 
rises above a predetermined value. An air cushion over 
the reservoir prevents an excessive increase in pressure. 
When the opening process has been completed, the water 
driven into the reservoir through the valve falls back into 
the pressure chamber through small holes. 

The design of the switch chamber is said to be the result 
of long investigation in the short-circuit testing station of 
the Oerlikon Company, and is claimed to ensure reliable 
interruption over the whole range of current and pressure 
for which the breaker is designed. 

After removing two bolts, large switch chambers can be 
tipped forward, as shown in the second illustration. 
With the chamber in this position the insulating parts can 
be removed and the contacts inspected or exchanged 
without withdrawal of the heavy switch chamber from its 
base. When the chamber is tipped back it takes up its 
correct position without adjustment. 

Distilled water to which certain substances are added 
to prevent freezing and corrosion is used, and is poured 
in through the opening of the upper contact pin until it 
begins to run out of the reservoir overflow pipe. The water 





level can be seen through a glass window, on which the 
upper and lower permissible limits are clearly marked. 
As the water consumption is small, a single filling is 
sufficient for a large number of switching operations, and 
the prescribed number can be carried out without having 
to add water. When the circuit -breaker is opened the 
switch pin moves out of the switch chamber to the extent 
required to give the isolating distance corresponding to the 
prescribed test pressure. To keep the distance between 
poles, small insulating partitions are provided between 
the poles. 

Even under the most severe operating conditions these 
breakers are said to have given excellent results. At the 
Vitry-Nord power station of the Union d’Electricité, 

















SIDE VIEW OF BREAKER 


Paris, one of these breakers interrupted a heavy short 
circuit several times without trouble or loss of water. At 
that station two breakers of this type have been in service 
for over eighteen months. 








A Railway Tunnel with Doors. 
(From our Canadian Correspondent.) 


At Brockville, Ontario, Canada, there is an historical 
and rather remarkable railway tunnel which runs directly 
underneath the centre of the city, from the banks of the 
St. Lawrence River northward nearly a mile to where the 
tracks connect with those leading to the railway station. 
It is reputed to be the first railway tunnel in Canada, 
and is claimed to be the only one in the world with doors. 
These doors are of stout wooden construction, at both 
ends of the tunnel, and are opened and closed twice daily 
during severe winter weather. A dual purpose is served— 
protection of the fabric and prevention of the road bed 
from ‘‘ heaving.” 

This tunnel with doors, now the property of the 
Canadian Pacific Railway, was the outgrowth of a line 
of railway under construction from 1853 to 1860, and is 
a little-known example of early Canadian engineering. 
A company known as the Brockville and Ottawa Railway 
Company at that time was given authorisation to build 
a railway from Brockville to the historic Rideau canal, 
at or near the town of Smiths Falls, and thence to the 
town of Pembroke, some 100 miles north of the City of 
Ottawa. A branch line was to be laid also from Smiths 
to Perth, and the whole undertaking was to be completed 
within three years at a cost of £930,000 sterling. 

The firm of Sykes, De Bergue and Co., of Sheffield, 
England, was awarded the contract, and in 1854, about a 
year after the work had started, 60 miles of the road had 
been cleared, most of the right of way had been acquired, 
and favourable progress had been made on excavation 
and grading. In the same year officials of the contracting 
firm stationed at Brockville began making plans for the 
terminal at the end of the line. Amongst them was one 
who possessed originality and enterprise, and it was he 
who suggested that the terminal be laid, not to the north 
of Brockville, as planned, but at the river’s edge to 
facilitate transfer of goods to and from lake vessels. 
He further suggested that a tunnel be made underneath 
the town to follow directly in line with the railway. The 
idea was discussed and agreed upon, although the super- 
vising engineer considered it a needless expense, since the 
same purpose could be filled by bringing the line around 
by the west over comparatively level country. 

Sub-contractors were called from England and a few 
months later the work began. There was an island close 
to the shore, where some years before had stood a British 
blockhouse, and when it was joined to the mainland with 
debris from the tunnel, it served admirably for the round- 
house which was later erected. Wharves were then built. 
While work was in progress excavation of the tunnel 
continued. In September, 1854, the corner stone was 
duly laid by Adiel Sherwood, Sheriff of the Counties of 
Leeds and Grenville, when fifteen rounds of shot were 
fired by an officer of the Brockville artillery, after which 
were delivered addresses of congratulation. 

The country was in the grips of severe winter weather 
when blasting of rock began and shafts were sunk for 





the removal of waste. By that time the tunnel extended 
nearly a third of the distance and there was every reason 
for optimism. Meanwhile, work on the railway was 
proceeding apace, and it was believed that, after the rock 
cutting had been completed, nearly 44 miles of the road 
would be graded by the spring of 1855. 

Up to that time about £50,350 had been expended on 
equipment, salaries, acquiring station grounds and 
right of way. Then came a snag. The contracting firm, 
met by reverses, in March of the same year admitted that 
no further funds could be obtained to carry on the work, 
Things developed into a crisis when the sub-contractors 
in charge of the tunnel announced that, inasmuch as they 
had already spent £4000 of their own money on the 
project, they did not consider it advisable to involve 
themselves to a further extent. Tunnel workers, having 
received no wages for several weeks, put a climax to 
the situation by threatening violence. The outlook, 
indeed, was black when, a month later, work on the 
entire line was temporarily suspended. Public meetings 
were held, private enterprises approached, but to no 
avail, and so for the next two years the banks of the 
railway were littered with idle stocks of sleepers, fencing, 
and other materials. 

It was in the autumn of 1856, when almost every hope 
for the revival of the work had been abandoned, that 
funds were obtained. Once again hundreds of men went 
to work, this time in the employ of Dales and Co., of 
England. At Brockville another firm was authorised 
to complete the tunnel and wharves, and efforts were 
redoubled in the hope of completing the line as far as 
Perth by December Ist, 1858. 

To such an advanced stage had the project progressed 
that Brockville contributed an additional £8000 for 
the purchase of locomotives, passenger cars, and other 
rolling stock. But when all seemed clear again an unfore- 
seen and thoroughly exasperating situation arose. At 
the very moment that the secretary of the company 
had withdrawn the money from the bank, a sheriff's 
officer, who had been hiding in the building, stepped 
forth and under execution totalling over £10,000, relieved 
the official of the amount which he had in his possession. 
Further funds were soon forthcoming, however, and in 
January of 1859 it was announced that a passenger train 
was to run for the first time from Brockville to Perth. 

The event was a memorable one. At nine o’clock on 
a sub-zero morning, to the accompaniment of the town 
band and cheers of hundreds of well-wishers, two small 
wooden coaches, hauled by a diminutive wood-burning 
locomotive, chugged out of the depot, 

It was in 1860, two years after the first railway train 
of the Grand Trunk system made its journey from 
Montreal to Toronto, that fourteen lumber-laden cars 
passed underneath the town of Brockville. In 1861 
passenger trains were put into operation, and, with the 
exception of Sundays, the tunnel has been utilised every 
day since, a period of over seventy-four years. 

Brockville’s historical tunnel exemplifies the skill of 
those daring engineers who, having no Canadian pre- 
cedent to follow, constructed it. It exemplifies, too, their 
thoroughness and efficiency, for only on one or two 
occasions has repair work been found necessary, It 
illustrates, too, what little vision the people of that 
decade entertained of the rapid strides that were to be 
made in railway expansion, for only the smaller and older 
rolling stock can take advantage of the facilities which the 
structure offers. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s, 2d. post 
free, unless otherwise stated. 





—_—— 


STEEL SHEETS AND STRIP FOR AIRCRAFT. 


The following new and revised British Standard Speci- 
fications for Steel Sheets and Strips for Aircraft have just 
been published :— 5 

38.3. Mild Steel Sheets and Strips (Suitable for Weld- 
ing)—A revision of B.S. Specification 2 8.3, which hitherto 
has been confined to sheet material. The revised speci- 
fication covers both sheets and strips supplied in the rolled 
and reheated condition. A 0-1 per cent. proof stress of 
not less than 16 tons per square inch is required. 

38.4. 5 per cent. Nickel Steel Sheets (Not Suitable for 
Welding).—A revision of B.S. Specification 258.4, the 
principal alteration being the inclusion of a 0-1 per cent. 
proof stress test of not less than 40 tons per square inch 
on the hardened and tempered samples. 

8.84. Low Carbon Steel Sheets and Strips (Suitable for 
Welding).—This specification replaces the Air Ministry 
Specifications D.T,D. 12 A and 141, and is intended for 
water jackets, exhaust manifolds, and low-stressed air- 
craft parts. 

8.85. Non-corrodible Steel Sheets.—This specification 
replaces the Air Ministry Specifications D.T.D. 23 B. 
A 0-1 per cent. proof stress of not less than 16 tons per 
square inch has been included. 

8.86. Nickel-Chromium Steel Sheets and Strips (40-50 
Tons, 0-1 per cent. Proof Stress).—Thisspecification replaces 
the Air Ministry Specifications D.T.D. 98 A and 100, and 
covers softened sheets and strips, hardened and tempered 
strips, strips as cold rolled and strips as cold rolled and 
afterwards tempered. 

8.87. Nickel-Chromium Steel Strips (55-65 Tons, 
0-1 per cent. Proof Stress).—This specification replaces the 
Air Ministry Specification D.T.D. 99, and covers both 
softened and hardened and tempered strips. 

8.88. Nickel-Chromium Steel Strips (65-75 Ton, 
0-1 per cent. Proof Stress).—This specification replaces 
the Air Ministry Specification No, 54 A and two qualities 
defined as A and B, quality A having better bending pro- 
perties in the hardened and tempered condition although 
the tensile values are the same. 
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Rail and Road. 


Ar an estimated cost of 3,750,000 dollars a new railway 
111 miles long is to be constructed in the United States 
from Boise City to Las Animas, by the Atchison, Topeka 
and Santa Fé Railway. 


Tue main Southern Railway line between Salisbury and 
Portsmouth at Botley, Hants, which has been closed for 
three months, owing to a subsidence of the banking, is 
again in full working order. ; 

THE final section of a new railway line in Asiatic Turkey 
between Afion Kara Hissar and Adalia has been opened. 
This section, which is some 78 miles long, took fourteen 
months to complete and cost about £568,750. 


Tue new colour-light signalling installation on the 
Southern Railway between Vauxhall and Malden will 
be put into operation next month. The system will 
eventually be extended to Waterloo and Hampton Court 
Junction, and cover a distance of 13} miles. 


Tue ‘‘ Queen Mary,” by arrangement with Cunard- 
White Star, Ltd., will be equipped with a railway and 
travel information bureau, representing the four main line 
railway companies, the Great Southern Railways of Ire- 
land and the Travel Association of Great Britain. and 
Northern Ireland. 


In Austria, the 55 miles long electrified section of the 
railway between Trieste, Gorizia, and Udine has been 
opealile This completes the electrification of the whole 
line between the Austrian frontier at Tarvision and Trieste. 
The line from Trieste to Postumia is to be electrified by 
the end of October. 


Work has begun on the new Southern Railway line 
between Motspur Park and Chessington. This line is 
eventually to be extended to Leatherhead. It is expected 
that the new line will be completed by the middle of next 
year, New stations are to be built at Sheephouse Lane, 
Tolworth, and Hook. 


Ir is reported that Mr. G. V. O. Bulkeley has been 
appointed Director of Transport in Nigeria, and under the 
new organisation he will assume executive control of the 
Government Railway, Ports and Marine Services. In 
taking his new office Mr. Bulkeley will relinquish his 
present post of General Manager of the Nigerian Railway, 
which he has held since 1933. 


SPEAKING at the annual meeting of the Pedestrians’ 
Association, Viscount Cecil suggested that as a means 
of preventing road accidents two classes of roads—one for 
high-speed traffic and the other for ordinary traffic— 
should be provided. He said that on the high-speed roads 
the traffic should be subjected to restrictions and regula- 
tions similar to those imposed on railways. 


In a recent paper before the Engineering Institute of 
Canada, Mr. L. K. Sillcox discussed the streamlining of 
trains, and said that only at 100 m.p.h. in still air does air 
resistance represent as much as 45 per cent. of the total 
resistance of a train consisting of a locomotive and ten 
conventional passenger vehicles. He said that at 80 m.p.h. 
air resistance accounts for 36 per cent. of the total resist- 
ance, and at 60 m.p.h. some 25 per cent. 


Pans have been approved by the Ministry of Transport 
for the construction of a “ roof” over the river Mersey 
in the Borough of Stockport to carry a road 75ft. wide 
for a length of a quarter of a mile. The cost of the scheme 
is estimated at £128,400, and the new road will be a 
continuous bridge structure with a reinforced concrete 
decking carried on reinforced concrete portal frames. The 
carriageway, 45ft. in width, will be divided down the 
centre by island refuges 5ft. wide, and will be flanked by 
footpaths, each 15ft. wide. 


Tue first streamlined electric train for the Italian State 
Railways Administration has just been completed. It 
comprises one car in three articulated sections. In the 
forward section are the driver’s cabin, kitchen, b 
room, and a second-class compartment, the centre section 
contains first-class compartments, and the rear section 
second-class compartments and baggage room. According 
to the correspondent of the Electrician, trials will be made 
on the Bologna Florence line, and it is expected that a 
speed of 180 kiloms. per hour will be reached. 


Tue Southern Railway returns show that during 1935 
there were more than 11,300,000 passenger journeys from 
London to seaside and provincial towns; this does 
not include season ticket journeys. The popularity of the 
electric services to Brighton, Hove, and Worthing was 
shown by the fact that some 3,000,000 journeys were 
made to those resorts during the year. During the second 
half of the year, when the electrified services to East- 
bourne, Seaford, Bexhill, and Hastings were in operation, 
the number of journeys increased by over half a million 
as compared with the same period in 1934, 


PRELIMINARY excavations are being made at Finchley- 
road Station on the Metropolitan Railway in connection 
with the scheme for the extension of the Bakerloo Tube 
railway between Finchley-road and Baker-street. The 
extension will run lel with the Metropolitan line 
immediately below Finchley-road and join the Bakerloo 
Railway at Baker-street. A steel bri about 300 yards 
long will be built over Finchley- itself, to accom- 
modate road traffic while the work of tunnelling is in 
progress. The road is a particularly busy one for traffic— 
it is estimated that more than 30,000 vehicles pass along 
every day—and any risk of interruption is to be avoided. 


THE annual report of the Roads Improvement Associa- 
tion advocates a series of three ring arterial roads in the 
metropolitan area. The inner ring would extend from 
Victoria vid Waterloo, London Bridge, Liverpool-street, 
Broad-street, King’s Cross, St. Pancras, Euston, Padding- 
ton, to Hammersmith, and back to Victoria. It would 
thus pass the main railway termini and link up with the 
Great North Road, Western-avenue, and other main roads 
into London. The second ring would cut between the 
inner road and the North Circular and South. Circular 
roads, which would be completed as a circle round London. 
No shops or private access entries would be allowed on 
the new roads, thus eliminating waiting vehicles whilst 








Miscellanea. 


| At a cost of some two million dollars a pipe line 85 miles 
long is to be constructed in Alberta, Canada, between 
Lloydminster and North Battleford, for the conveyance 
of natural gas. 


Durtnc the past five months the daily steel production 
in the U.S.S8.R. has increased from 37,000 to 44,000 tons, 
and a general speed up is planned to increase the produc- 
tion to 50,000 tons a day. 


Tue Central Electricity Board announces that it has 
adopted the South-East England Electricity (Alteration 
and Extension) Scheme, 1936. Copies of the scheme, 
price 6d., may be obtained at H.M. Stationery Office. 


At the Rouge plant of the Ford Motor Company work 
is to be begun on what is thought will be world’s 
largest gas holder. The holder, which will he of wolded 
construction, will be 220ft. in diameter and 344ft. high. 


AccorDING to a report received by the Chemical Trade 
Journal the Tokyo Physical Chemical Institute has 
worked out a process for the hydrogenation of lignite 
using a vacuum process. The total yields of the liquid 
products are stated to be 35 per cent. of the volume of 
the original coal. 

ORGANISED by the British Acetylene Association, the 
Twelfth International Congress of Acetylene, Oxy-Acety- 
lene Welding, and Allied Industries is to be held at the 
Caxton Hall, Westminster, from June 8th to 13th. There 
is to be an exhibition of equipment and materials of 
technical interest. 

Aw article on welding in strip mill practice in Sheet 
Metal Industries says that the United States Government 
reports that the expenditure in one year on castings is 
700 million dollars, and it is claimed by reliable authorities 
that 60 per cent. of the foundry products represented 
by this amount could be supplied in fabricated steel. 


Wir the exception of one small stand, the whole of 
the space at the British Chemical Plant Exhibition, 1936, 
has now been taken. The Exhibition is to be held at 
the Central Hall, Westminster, London, 8.W.1, at the 
same time and in the same building as the international 
Chemical Engineering Congress of the World Power 
Conference, from June 22nd to 27th, 1936. 


THE coating of steel in all shapes with aluminium is 
said to be ible with a new process developed by 
Professor C. G. Fink, of Columbia University. The process 
involves saturating the surface of the steel with hot 
hydrogen gas before dipping it into a molten aluminium 
bath. A perfect bond between the steel base and the 
aluminium coat is said to result from this treatment. 


Ir has been decided by the Lord President of the Council 
that pending the appointment of a successor to the late 
Sir Joseph Petavel, the office of Director of the National 
Physical Laboratory is to be held by Sir Frank Smith, 
the Secretary of the Department of Scientific and Indus- 
trial Research. All correspondence should be addressed 
as hitherto to the Director of the National Physical 
Laboratory. 

Wrrutn a week of the devastating floods which swept 
Pittsburgh recently, most of the large number of steel 
works in the flooded area returned to normal working. 
A note in the Iron Age says that this is hardly believable 
when it is realised that one week before the entire city 
was in chaos. At that time one versed in steel operations 
would have been justified in predicting that it would 
take weeks to bring about a semblance of order. 


A NoTE in the Iron and Coal Trades Review says that 
after three years’ research the Youngstown Welding and 
Engineering Company claims that it has succeeded in 
covering steel rolls with nickel and Monel metal. The 
rolls are expected to find widespread use in the manu- 
facture of paper, glass, fibre, and steel, and in all industries 
where non-corrosive rolls are essential. In the experi- 
ments to find an acid-resisting roll, plating with non- 
corrosive metals was tried, also spraying metal on a steel 
base, but neither method was successful, and solid rolls 
of Monel metal proved too e ive. The International 
Nickel Company, the sole producer of Monel metal, worked 
in collaboration with the Youngstown firm in evolving 
the new rolls, 


Work is to be begun at once for a combined hydro- 
electric and city water supply scheme for Dublin by the 
building of a reservoir on the river Liffey at Parlaphouca. 
In addition to the reservoir, which will cost some £200,000, 
the scheme provides for the building of an open aqueduct 
or concrete pipe line to a new service reservoir at Belgard 
Hill, 14 miles from Clondalkin, to supply the north side 
of the city and suburbs with 124 million gallons of potable 
water daily. The cost of this part of the scheme, carried 
out in conjunction with the electrical scheme, is estimated 
at £500,000. The estimated cost of the full scheme is 
£1,200,000, and it will take some four or five years before 
the work is completed ; 3 square miles of the Liffey valley 
will be required for the reservoir, which will be about 
100ft. high. 

A PAPER on the X-ray permeability of concrete has 
been read before the American Electrochemical Society 
by Messrs. A. C. Hanson, M. P. Christensen, and R. J. H. 
Cochran. The X-ray permeability of concrete was 
investigated by using rectangular blocks 18 cm., 25 cm., 
35cm., and 50cm. in height and comparing the per- 
meability of rays from a 300-kilovolt, 10-milliampere 
X-ray tube through the concrete with the permeability 
through commonly used lead sheets. It was found that 
the relation between the thickness of lead and the thick- 
ness of concrete is not a straight line function. Thus a 
concrete block 56 cm. thick co ds to 2-5cm. 
of lead, whereas a concrete block 5 cm. thick corresponds 
to 0-6 mm, of lead. In the paper it is shown that a concrete 
wall 6lom. thick is ample protection against X-ray 
leakage for units up to 300 kilovolé maximum. To 
account for the results the authors suggest that in the 
penetration of X-rays into concrete or similar material, 
the primary beam is widely scattered before any great 
penetration takes place, and since this scattered radiation 


Air and Water. 


Tue Australian Government has placed orders in this 
country to the value of £1,067,000 for 160 fighter acro- 
planes. 

A NEw motor lifeboat has been built for Port St. Mary, 
in the Isle of Man. The boat is of the light self-righting 
type and is 35ft. 6in. long, weighing just under 7 tons. 


At a cost of £45,000 a new harbour is to be built at 
Sark in the Channel Islands. The existing harbour—Le 
Creux—is small and can only be used during high tides. 


A contract has been placed with Vickers-Armstrongs, 
Ltd., for the construction of two 24,000-ton liners for the 
P. and O. Steamship Company. The new vessels will be 
similar in type to the “‘ Strathmore.” - 


Tis year from January Ist to March 21st the number 
of passengers who crossed from Europe to America 
totalled 25,993, against 25,558 during the same period of 
1935, while those who voyaged eastward were 22,881, 
as compared with 21,850. 


A wew Imperial Airways service between London and 
Budapest, vid Cologne, Leipzig, Prague, and Vienna, has 
been opened. The service will be flown every week- 
day during the summer, and the distance of over 1000 
miles will be covered in under nine hours. 


A NEw gliding distance record on a British glider has 
been set up in this country by Mr. A. L. Slater, who 
recently made a flight of 75 miles during which he reached 
an altitude of 4500ft. The distance record for this country 
is held by Mr. R. G. Robertson, who, on a German glider, 
flew 95 miles in August, 1934, 


A NEw motor lifeboat has heen stationed at St. David’s, 
Pembrokeshire. The boat, which has cost £8000, is of the 
Watson type, propelled by two 40 h.p. engines, being 
capable of a speed of 8} knots and having a range of 121 
miles. During March there were seventeen launches of 
lifeboats and forty-one lives were saved. 


Tue “ Standella,” the first of sixteen oil tankers being 
built on the Clyde to the order of the companies associated 
with Scottish Oils and Shell-Mex, Ltd., has just been 
delivered to her owners after successful trials. The orders 
represent an expenditure of over two million pounds, and 
the vessels will aggregate some 183,530 tons deadweight. 


In about a month’s time Air France will begin to 
replace its existing machines on the London, Paris, Lyons, 
and Marseilles route with larger capacity machines. The 
new machines, six of which are on order, will be of the 
Farman 224 type, a forty-seater monoplane propelled by 
four Gnome-Rhone K.14 engines, which will give a top 
speed of 200 m.p.h. 


Ar the annual meeting of the Exeter Branch of the 
Royal National Lifeboat Institution it was stated that 
the Institution intended experimenting with an entirely 
new kind of boat at Ilfracombe station. It would be used 
as a surf boat, and weighed only 34 tons—less than half 
the weight of the present lightest boat. It is hoped to 
use similar boats on other open beaches. 


THE twelve lifeboats built for the liner “ Awatea ” 
have been constructed in the corrosion-resisting aluminium 
alloy “‘ Birmabright ” by Birmingham Aluminium Cast- 
ings (1903) Company, Ltd. They are the first ships’ 
lifeboats to be built in this material and in consequence 
of using this alloy each of the boats weighs approximately 
1} tons less than would be the case if wood or steel were 
used. 


Tue Union Steamship Company, of New Zealand, has 
announced that, owing to a continued heavy loss for some 
years, next December the Union Royal Mail Line between 
Sydney, Wellington, and San Francisco will be dis- 
continued. It was stated that under existing conditions 
it is impracticable to continue the present service or to 
replace the liners now in service with more modern vessels 
of greater tonnage. 

Tue first vessel specially built as a floating base for 
aircraft has been launched at Kiel and is intended for 
service in the Lufthansa South Atlantic air mail service. 
This vessel, which has been named the “ Ostmark,” 
is propelled by two 900 h.p. oil engines, is 290ft. 
long and has a displacement of 2000 tons. Her 
equipment includes a catapult and a large crane for 
hoisting aircraft. 

THE mileage of the air routes operated by Imperial 
Airways and its associated companies has now reached 
a total of approximately 27,000, as compared with only 
8320 four years ago. When all the services now projected 
are in operation, the mil of the Empire air routes 
will be increased to more than 40,000 miles. Aircraft of 
Imperial Airways are at present flying on an average 
17,000 miles a day. % 


A BaTcH of air beacons has recently been completed at 
the works of the General Electric Company, Ltd., at 
Wembley, to enable pilots to determine their position en 
route between aerodromes on the Karachi-Rangoon air 
route. The beacons are 8ft. high and 4ft. in diameter and 
of 14-kW rating. Each has a main optical system sur- 
mounted by a red obstruction light fitting. As the beacon 
revolves so does the main beam, the obstruction light 
flashing Morse signals to pilots indicating the precise 
position of the beacon on the route. The beacons will be 
spaced 30 to 50 miles apart along the route between 
aerodromes. _ 


ANSWERING a question in Parliament recently, the 
President of the Board of Trade said that of the three 
vessels so far built under the scrap-and-build scheme two 
are coal-burning steamers of 5267 and 4270 tons gross 
respectively and the third a motor ship of 4985 tons 

Orders have been placed with builders in 
respect of thirty-six of the remaining forty-seven vessels 
which: are being or will be constructed as a result 
of p Is so far approved under the scheme. 
These orders cover the building of twelve coal-burning 
steamers of approximately 39,000 tons gross, six steamers 
of approximately 28,000 tons gross burning coal or oil 
fuel alternatively, twelve motor ships of approximately 
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60,000 tons gross and six small motor vessels of approxi- 
mately 2600 tons gross. 
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MODERN PHYSICS AND THE STRENGTH 
OF METALS. 


It is to-day a common article of faith among 
those physicists, metallurgists and engineers who 
have studied the subject that the improved 
materials of the future will be discovered not by 
haphazard chance, as has been the case so largely 
with the metals and alloys at present in use, but by 
systematic search guided by general knowledge 
concerning the inner structure of metals and its 
reaction to stress. For the time being the general 
knowledge required is not available in sufficient 
measure and with sufficient certainty to bring the 
bright prospect which we can visualise within prac- 
tical reach. Two great problems await solution ; 
why do metals break and why do metals hold 
together ? These two problems are very closely 
related ; so closely related in fact that we might 
well be excused if we chose to regard them as 
identical. From the practical or experimental 
standpoint, however, it is very convenient to 
separate them. It is undoubtedly true that if we 
knew with certainty why metals hold together, 
that is to say if we knew the fundamental cause 
of cohesion, we would be able to explain why 
metals fracture. It is, nevertheless, possible to 
acquire an extensive knowledge concerning the 
fracture of metals without possessing the least 
inkling as to the cause of cohesion. All our know- 
ledge collected under the heading of “ strength of 
materials ” and applied as the basis of practical 
design is knowledge accumulated in answer to the 
question, why do metals break ? It represents the 
engineer’s aspect of the subject. The other ques- 
tion, why do metals hold together ? is the concern 
of the atomic physicist, and he is not yet ready 
with any sure answer. A cynic might argue that 
as engineering has reached its present advanced 
stage entirely on a knowledge of the causes which 
lead metals to fracture a knowledge of the causes 
of cohesion in metals could not be of much prac- 
tical value. The best answer to any such criticism 
is to be found in our existing text-books on the 


subject are rapidly growing beyond all bounds. 
Simple and combined stress, the influence of tem- 
perature and rate of loading, the phenomena of 
fatigue and creep ; under each heading we possess 
an extensive knowledge regarding the conditions 


which will cause fracture, but under no heading is 
our knowledge in any way complete and that which 
we possess under any one heading is disjointed 
from that which we have under the others. Doubt- 
lessly with much further labour along the path 
which engineers have so far followed all will become 
clear. But it is certain that when that day comes 
we shall find that we have broken through into the 
workings of the physicist who is busy tunnelling 
from the other end. 
In a paper entitled ‘ Strength of Metals in the 
Light of Modern Physics,” which Dr. H. J. Gough 
and Mr. W. A. Wood read on Monday of this week 
before the Royal Aeronautical Society, an announce- 
ment of what may well prove to be a fundamental 
discovery on the engineering side of the subject 
is to be found. Pursuing methods of investigation 
based on X-ray diffraction Dr. Gough and Mr. 
Wood have obtained proof that the fracture of 
metals under two conditions hitherto believed to 
be widely different in their effects, namely under 
static and fatigue stressing, is associated with 
identical changes in the crystalline structure. 
Instruments of the extensometer class and the 
metallurgical microscope present us, at the best, 
with a superficial picture of the events occurring 
during the deformation and fracture of metals 
under stress. They reveal certain characteristics 
which we have come to associate with the nature 
of the stress and the conditions under which it is 
applied. For example the appearance of the sur- 
face of fracture of a specimen broken under cyclical 
stress is quite distinct from the appearance of the 
surface of fracture of a specimen of the same metal 
broken under a static stress. We may easily be 
led to believe that these obvious superficial differ- 
ences correspond with fundamental differences in 
the reaction of metal to stresses of different kinds 
or different in the conditions of their application. 


|The X-ray diffraction method of examination 


yields an inner picture of the events accompany- 
ing deformation and fracture. It carries us far 
beyond the limit of revelation imposed by the use 
of the relatively gross waves of ordinary light. It 
is not, it is true, a direct picture. It requires a 
considerable amount of inferential interpretation. 
But the fact of interest with which Dr. Gough and 
Mr. Wood have now presented us is that it gives 
us the same picture when a metal specimen is 
broken under static tension, compression or 
torsion, as when it is broken under the same stresses 
applied cyclically. The interpretation placed 
upon the picture is that in all cases the originally 
perfect grains of the metal have become reduced 
at the moment of fracture to randomly oriented 
small crystal fragments. These crystallites appear 
to have a limiting size beyond which they will not 
break down. Under static stress they begin to form 
between the elastic limit and the yield point. As 
the stress increases they increase in number until 
at the breaking point the metal consists entirely of 
crystallites. Under fatigue stress the formation 
of crystallites begins at an early stage if the applied 
range of stress exceeds the. safe range. Their 
formation then continues until fracture occurs, 
at which point the metal consists entirely of 
crystallites exactly similar to those present at 
fracture under static stress. 

It is perhaps a little difficult at present to 
reconcile a desire to believe in the formation of 
Dr. Gough’s crystallites with loyalty to the older 
belief that when a metal fails fracture normally 
occurs not across the crystals but at the grain 
boundaries. It should be noted however that on the 
evidence presented to us by Dr. Gough we are not 
justified in regarding the formation of the crystal- 
lites as the cause of fracture. All that we are 
strictly entitled for the moment to say is that 
their formation is a phenomenon which accom- 
panies fracture. Doubtlessly farther research will 
reveal to what extent the break up of the original 
substantially perfect crystals into a large number 
of sub-microscopic crystallites weakens the crystal 
structure and in what manner the weakening of 
the crystal structure affects the intercrystalline 
bond. Nor is it easy to see in what way the forma- 
tion of the crystallites can be aligned with the 
known effects of temperature on the strength of 
metals. It would almost seem that a rise in tem- 
perature should by itself result in the formation of 
crystallites and that the crystallites should wholly 
or in some large measure recombine into crystals 





strength of materials. The complexities of the| It is conceivable that it might yield results which 


when the temperature falls. A field for farther 
research of great interest seems here to be indicated. 








would carry us some steps further in our under- 
standing not only of the effect of temperature upon 
the strength of metals but of the phenomena 
accompanying hardening, annealing and heat 
treatment generally. On a wider. issue some 
readers may experience a measure of doubt. Can 
we be sure that the X-ray photographs prove 
beyond a shadow of uncertainty that crystallites 
actually are formed? The interpretation of the 
photographs, as we have already said, is inferential 
but it follows the lines accepted as sound by Sir 
William Bragg and other atomic physicists. It 
is hardly within our province to challenge it. 
Even although it were, even although we could 
prove that the accepted interpretation is erro- 
neous and that there is no real evidence of the 
formation of crystallites, Dr. Gough’s work would 
still leave us with one illuminating fact. There 
can be no doubt that the application of stress to 
metals induces in them some molecular rearrange- 
ment, and that whether the stress be tension, 
compression or torsion, and whether it be static 
or cyclic a common state of rearrangement is 
reached in all cases at the moment of fracture. 
That fact appears to contain the promise of a great 
simplification in our understanding of the strength 
of metals. 


The Sale of Electricity. 


Axsstracts of two papers with titles liable to 
lead to the conclusion that they cover much the 
same ground, but which in reality are very 
different, were published in our issue of April 10th. 
Both were read before the Institution of Electrical 
Engineers. One, by Mr. B. Handley, is devoted 


to the widely discussed subject “Tariffs for 
Domestic and Business Premises”; the other, 
by Professor Miles Walker, to “Prices for 


Time and again it has been 
pointed out that the different methods of 
charging for electricity hinder sales. Individual 
schemes have been devised by supply engineers, 
regardless of the chaos they have been cansing. 
Just as engineers. introduced different supply 
systems and voltages, according to their own 
whims and fancies, so have they invented 
all sorts of tariffs to the detriment of the industry 
as a whole. Mr. Handley’s plea for reasonable 
standardisation is therefore to be commended. 
As he rightly explains, in framing tariffs it is 
essential to keep in view the impression that they 
are likely to produce on the consumer’s mind, and 
to make it easy for him to see how electrical 
energy will provide at a competitive rate in com- 
parison with other sources of energy the services 
he needs. Far too many tariffs that are beyond the 
average corsumer’s understanding have been 
introduced. Simplicity is essential. It is now 
the opinion of the great majority of engineers 
who have devoted attention to the subject 
that a two-part tariff, as originally proposed 
by Dr. Hopkinson, is desirable for domestic supplies. 
Dr. Hopkinson asserted that the expenses of an 
undertaking might be broadly divided into two 
classes, those independent of the extent to which 
it was used and those which were absent unless the 
undertaking was in service aud which increased in 
proportion with its use. The ideal method of charge, 
he argued, was a fixed charge per quarter, propor- 
tioned to the greatest rate of supply the consumer 
would ever take, and a charge by the meter for the 
actual consumption. 

That is the argument on which the modern 
two-part tariff is based. However much some 
may disagree with the policy of splitting 
the charge into two parts, it is obviously 
desirable now that so many undertakings have 
accepted the idea as sound that reasonable 
standardisation should be aimed at in order to 
minimise the confusion that now exists. Mr. Arthur 
Wright’s maximum demand indicator brought that 
system of charging into operation. But while 
such indicators are still employed in business pre- 
mises, they have fallen into disuse as far as 
domestic dwellings are concerned. Their variable 
readings quarter by quarter, and different readings 
for the same quarter for adjacent premises, 
frequently caused consumers to complain. But 
what is liable to happen under abnormal con- 
ditions on a system catering for electric heating 
and operating without maximum demand indi- 
cators is shown by the remarks of the chairman of 
the City of London Electric Lighting Company at 
the last annual general meeting. Owing to the fact 
that the grid tariff involves a maximum demand 
payment, the coincidence of fog and a cold snap 
on December 23rd resulted in the company being 
called upon to pay an extra £13,769 without eny 
corresponding rise in revenue. As Mr. Handley 
explains, however, the modern two-part tariff 
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aims at securing the goodwill of the domestic 
consumer. The charge for units, which naturally 
varies in proportion to the quantity taken from 
time to time, should not be complicated by a 
variable standing charge. Once this charge has 
been fixed for the particular domestic premises, it 
should not be altered to suit varying demands, 
although the maximum demand system is con- 
sidered to offer a suitable means of applying a 
two part tariff to lighting supplies for shops, 
hotels, and business premises generally. As a 
rule, such consumers take their supplies during 
the normal p2ak load period, and the difficulty of 
ignoring diversity does not normally arise. For 
supplies other than lighting to premises under the 
maximum demand system, the ordinary power 
rate would be available. Of the various methods 
of computing the fixed charge for the two-part 
domestic taritf, such as size of house, percentage of 
rateable value, number of assessed inhabited rooms, 
number of lighting points, &c., the size of the house 
based on floor area now appears to be regarded as 
the most satisfactory. It is reeommended by the 
tariff committee appointed by the Electricity Com- 
missioners in its report on ‘‘ Uniformity of Elec- 
tricity Charges and Tariffs,’ which also advocates 
the maximum demand system for business pre- 
mises. The use of two-part tariff prepayment 
meters on domestic premises is an interesting 
development which reflects credit on meter manu- 
facturers, who have displayed marked ingenuity 
in meeting this need. 

Professor Miles Walker’s paper directs attention 
to the fact that in some residential areas prices for 
current are lower than might be expected, whilst 
in others they are higher than they should be. His 
remedy for the inequality in different parts of the 
country is apparently official control of distribu- 
tion by the establishment of another Board, a 
scheme which past discussions have shown to be 
decidedly unpopular among supply engineers. 
There is much in the paper of a controversial 
nature, such, for example, as a reference to the 
Oxford undertaking’s improved results when the 
municipal authorities took it over. As Mr. W. 
Fennell explained in opening the discussion, the 
company was practically at the end of its tenure 
when that occurred, and it was not surprising that 
it did net spend large sums of money on modernisa- 
tion. Among the author’s sugg>stions for improv- 
ing the load factor are—a battery-charging scheme 
for electric vehicles and switching arrangements to 
prevent domestic apparatus that need not be used 
simultaneously being switched on at the same 
time. The only criticism which the first proposal 
brought forth was that a suitable battery remains 
to be provided, while the second was opposed on the 
score that consumers will not tolerate load limiters. 
As Professor Walker evidently expected, from the 
remarks in his introduction, the paper was not 
received with open arms, but it had the desired 
effect of drawing out opinions on suggestions which 
may lead to more equal prices for electricity 
throughout the country. Taken together, the two 
papers provide much food for thought, particu- 
larly on the’part of those anxious to help the all- 
important cause of tariff standardisation. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents.) 


CENTRIFUGAL PUMP EFFICIENCIES. 


Smr,—The leading article on the above subject appearing 
in your issue of March 6th last is a very welcome one 
by calling attention to the high efficiencies guaranteed 
by certain Continental makers, and also to test measure- 
ments. Efficiencies of from 85 to 88 per cent, have been 
obtained by foreign makers on pumps having favourable 
proportions, and the writer sees no reason to doubt these 
figures. 

The whole question of centrifugal pump ‘efficiency 
is one that is bound up with the relationship between the 
quantities, head per stage, quantity delivered, and speed, 
with respect to the proportions of the runner, both 
diameter and width, also to guiding apparatus or means 
of collecting the fluid at discharge from the runner. 

The English system of denoting the size of a pump by 
the sizes of the suction and delivery orifices is not 
altogether a very happy one, and is rather misleading 
when one is designing from the point of view of efficiency. 
The fixing of these sizes a priori often prevents one from 
obtaining the efficiency one might. 

The hydraulic efficiency for a given runner having 
a definite ratio of width to radius is a quantity which 
varies with the ratio of the radial velocity at runner 
outlet to its peripheral velocity. For a runner geometrically 
similar, but larger in diameter, the curve representing 


of our 





this hydraulic efficiency as a function of the ratio of 
radial velocity at outlet to the peripheral velocity would 
be displaced bodily upwards, or, in other words, the 
hydraulic efficiency increases with diameter. 

These, again, vary with the ratio of width to radius. 

The efficiency of the pump will be its hydraulic efficiency 
multiplied by the ratio of the power absorbed by the fluid 
in passing through the runner, less power absorbed by 
disc, stuffing-box, and bearing friction to the power 
absorbed by the fluid in passing through runner, again 
multiplied by the ratio of the actual quantity pumped to 
the quantity passing through the runner. This latter 
loss, which is due to short circuiting, is often very large 
in the case of multi-stage pumps pumping a relatively 
small quantity against high heads and consequently 
having runners which are comparatively narrow at their 
outlet. The greatest efficiency of a given pump is the 
maximum value of the product of these ratios and does 
not always correspond with the greatest hydraulic 
efficiency. 

The physical limit to the efficiencies that can be obtained 
depends on the above remarks, and where for one set of 
proportions 50 per cent. would be the limit, for another 
set of proportions 75 per cent. might be considered bad. 

Again, Continental makers are not adverse to pushing 
up the speed, if it gives better proportions of the runner 
for the head and quantity to be dealt with, although 
this involves greater difficulty to the designer. English 
makers seem rather adverse to these relatively higher 
speeds. 

Below is a list of efficiencies obtained by some foreign’ 
makers : 








= 1,200,000, and one could easily calculate the flow to 


within less than | per cent. 


For all reliable tests of electrically driven centrifugal 


pumps a brake test should be made of the motor and the 
brake horse-power so measured should be plotted against 
the corresponding electric input to the motor in horse- 


power. 


The brake horse-power obtained from this test is that 


required to drive the pump, and is the one to be used in 
finding the efficiency of the pump only, after testing 
combined pump and motor. 


For any other type of prime mover the best way is 


probably to test the pump first with a calibrated electric 
motor. As a matter of fact, each maker's testing arrange- 
ments must be taken at their respective merits. 


With all the above precautions and care in testing there 


should be no difficulty, in the writer’s opinion, of finding 
the efficiency of a pump to a smaller tolerance than that 
allowed by the B.S.I. Test Code. 


J. W. Cameron, A.M.I. Mech. E. 
(Haywarp-TYLER AND Co., LtD.). 


Luton, April 14th. 


Sm,—Your valuable leader appears to need a slight 
amplification, since your mention of a figure of 85 per 
cent. as a limit, beyond which efficiency guarantees should 
be regarded with suspicion, may cause purchasers to 
accept too readily any figure below this value. 

The maximum attainable efficiency of a centrifugal 
pump depends on many factors, among which the delivery 
(i.e., gallons per minute), head per stage, and speed are 





} 
| Q, gallons Width N, per cent. 
Type. Drive. | Country, R.p,m. per minute. H in feet. | radius. | efficiency of 
| | pump. 
Radial rhe Turbine | German 4,600 150 760 0-143 70 
Mixed flow | Swiss 725 10,600 32 82 
Axisl.. .. .. ..| Hleetric | German 3,500 224 49 61 
Mixed flow eae 2Re és | ae 1,440 8,380 82 0-5 81 
Radial Cait we - ok 1,440 10,900 72 0-75 60 
me USA 865 5,420 72 88 
; 9% 1,750 833 200 80 
os oJ 3,600 833 200 78 
» Dutch 800 1,540 9-84 0-57 88 
’ Liege 
University 1,450 142 37 0-1 69-5 
Mixed flow German 125 10,300 131 82 
Axial. . : - 10,500 18 81 
Radial Turbine ¥ 4,520 261 7,700 62 
Screw Electric si 1,350 1,850 43 81 
Radial ab J.S.A. 1,750 1,380 77 84 
o 1,150 917 32 80 


” 


The Dutch pump in the above list having an efficiency 
of 88% was a model one-fifth full size of the pumps for 
draining the Zuiderzee. The runner of this model had 
a diameter of 340 mm. and the vanes were of an 
aeroplane wing section. 

The tests of this pump were very carefully carried out, 
the quantity delivered being measured in the Hydraulic 
Laboratory at the University of Delft to within an accuracy 
of 0-5 per cent. The efficiency of the pump should be 
calculated from the total energy given to unit weight 
of fluid between pump suction orifice and pump delivery 
orifice. It would be based on the difference of the readings 
of the pressure at the pump delivery and suction orifices, 
plus the pressure due to the difference, positive or negative, 
due to the difference between the level of the gauges, 
together with the difference of the kinetic energy per unit 
weight, should there be a difference in the diameters of 
the suction and delivery orifices. 

The pump maker is usually called upon to supply a 
pump to deliver a definite quantity against a definite 
head, manometric head, as would be given by the difference 
of the readings of two manometers at the same level, the 
one connected to the pump delivery orifice and the other 
to the pump suction orifice. 

For the calculation of the efficiency, any head due to 
difference of kinetic energy should be added to this, since 
it is energy that we are now dealing with. The pressure 
measurements should be carefully taken, all pressure 
gauges being calibrated with a dead weight gauge tester. 
For low and medium heads the pressure should be measured 
by means of a liquid column, either a water column or a 
mercury column, suitable for the pressures to be dealt 


practice, nothing like 85 per cent. is possible. 
the likelihood of purchasers being deceived is greater when 
an innocent-looking 78 per cent. is quoted where only 


the chief, and in a very large number of cases, met with in 
In fact, 


73 per cent, is attainable than ip those cases where 85 per 


cent. is actually possible. 


A corollary to Mr. Wauchope’s letter is that, if an order 


is obtained on an over-optimistic efficiency guarantee 
and if the tester, to save himself and his employers 
unpleasantness, ‘“‘ doctors ” the test, the designer will get 
a false result leading to a perpetuation of excess optimism ; 


moreover, competitors will hear of the guarantee and of 
the successful tests and will say “‘what man has done 
man can do.” In this way there is always a tendency to 
bid up impossible efficiency figures. This can only be 
checked if purchasers really see to it that they get true 
test results. 

How many pump users, who will be influenced by a 
small difference in efficiency guarantee when placing the 
order, ever take the trouble to satisfy themselves by an 
independent test that they are getting what they have 
paid for ? D. E. SIGNER. 


April 21st. 


FREE VORTICES. 


Srr,—In the article entitled “‘ Recent Practice in Hydro - 
electric Power Development,” by B. Hellstrom, appearing 
in the April 17th issue of THE ENGINEER, the illustration 
of the rmner of Kaplan turbine shows the screw to be 
left-hand, giving a clockwise rotation. It occurs to one 
that as this turbine is of the vertical type advantage might 


with. 


For pressures below atmospheric the mercury 


column vacuum gauge is the most accurate. 


With regard to the weir measurements the zero point 
should not be taken as the water level over the weir 
when the water has just ceased to flow; it should be 
exactly level with the bottom edge of the notch. The 
fixing of the zero point can often be done accurately 
with the aid of a parallel straight edge and a good level. 
The height of water flowing over the weir can easily be 


measured with care to 1/,99in. 


For the calculation of the rate of flow from the height 
of the liquid above the sill of the notch, the coefficient 
of discharge is rather a variable quantity. 

This coefficient, which depends on the height of the 
liquid above the sill, the height of the sill above the bottom 
of the channel of approach, also on the dimensions of 
this channel, can be calculated very accurately with the 
aid of the results of modern researches (see paper by 
Professor Hanocq). The best way is to calibrate the weir. 

A well-designed and carefully made nozzle is a very 
accurate means of measuring the quantity if the pressure 
on the nozzle is accurately measured as it can be. Here, 
again, the coefficient of discharge is not constant, but 





varies with the Reynolds number. In the V.D.I. nozzle | « 
North Atlantic to the United States. 





it varies from 0-96 for R=200,000 to 0-995 for R 


have been taken of the natural phenomenon of swirl 
which occurs in free vortices, which is in a counter-clock- 
wise direction in the northern hemisphere and clockwise 
in the southern hemisphere (according to observations at 
reservoirs of free vortices, described in THE ENGINEER of 
June 30th, 1933). 

It is possible that these turbines, installed 140 miles 
north-east of Leningrad, instead of obtaining a slight 
increase in power may lose power owing to having to 
overcome this swirl action, which is opposite to the direc- 
tion of rotation of the turbine rotors. 

It would be interesting to have the views of civil engi- 


neers on this matter, and to know if any experiments have 
been, or could be, made to determine what proportional 
increase in power might be obtained by merely arranging 
for the direction of rotation of such a turbine to agree 
with that of the swirl due to natural phenomenon, that is 
if the installation is situated at a considerable latitude, ‘as 
in the case of this plant in Russia. 


D. Epwarp D. 
Barrow-in-Furness, April 21st. 








Ir is announced that early in May the German airship 
Hindenburg ” will undertake its first crossing of the = 
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James Watt, Craftsman and Engineer. By H. W. 
Dickinson. Cambridge: University Press. 1936. 
Price 10s. 6d. 


THE world, as a whole, knows all too little about the 
great pioneers who have given it the material things 
upon which its prosperity is founded. About literary 
people it knows a good deal, about soldiers, travellers, 
and politicians, @ little less, and about people in 
society it enjoys tittle-tattle which is neither 
true nor wholesome. But about the great engineers, 
the great chemists, the great inventors of machinery 
which produces his everyday needs, the average man 
knows next to nothing. That is fairly easy to explain. 
The biographer of soldiers, surgeons, divines, poets, 
and politicians finds to his hand much “ human” 
material. He can deal with the things about which 
the ordinary reader has direct knowledge, or, what 
is quite as important from the author’s point of view, 
has preconceived ideas and cherishes romantic 
errors. But when the biographer has to describe the 
works of a technologist, he must write of technology, 
a difficult and forbidding subject to the non-technical 
reader. Even the technologist is as often as ignorant 
of the history of industry as are others. He, like 
them, feels the appeal of the human touch, and if 
he reads biographies at all, reads those of men and 
women whose work reacts more nearly on human 
emotions. In his day, Smiles did good ten fathoms 
deep by his “ Lives of the Engineers” and “ Sclf- 
help ’—that cabinet of potted biographies. Fifty 
years and more ago everyone read him because he 
had a charm of style, knew how to make personality 
overtop technology, and because a wave of admira- 
tion for our own heroes was passing over this country. 
Nowadays, the intellectuals have persuaded us that 
it is insular arrogance to exalt your own nationals, 
and few dare to praise them openly, without a reserva- 
tion that probably some foreigner unknown to us 
was as good, if not better. So the younger generation 
cares not for Smiles. 

The biography which lies before us is the work 
of an author who was also responsible with Mr. 
Rhys Jenkins for the big Watt Memorial Volume 
entitled ‘“‘ Watt and the Steam Engine.” But there 
is little or no similarity between the books. That 
just named was written for historians and engineers ; 
it is @ work of research, carefully documented. 
One may say of it almost that it is more steam engine 
than James Watt. The present, a much smaller 
volume, is more Watt than engine. Hence it is 
much more a book for the general reader, and a 
much more readable book. Mr. Dickinson has brought 
to bear his great knowledge of the life and work of 
Watt in making a selection of those salient facts 
about the man and his inventions which outline his 
whole career. And it is always easy to follow him; 
easy, of course, to the technologist, but we mean 
to the general reader as well. In short, we may say 
that this is the best life of Watt, regarded as a 
biography, that has appeared since Smiles, and it is 
free from the mistakes made by that author. 

We do not propose to cull a summary of the life 
of Watt from Mr. Dickinson’s story. It would appear 
like any other summary of the same subject, for the 
principal facts are well known. Rather shall we 
take one or two little points for consideration. And 
beginning at the very beginning we venture to question 
the origin of the word engineer as given by our author. 
He writes: ‘In its origin the occupation was 
military—that of the artificer who worked the 
ballista, catapuit, or ‘gin’ used in attacking walled 
cities.”” Now “gin,” according to the O.E.D., was 
any kind of engine, not only a military catapult. 
Hence the word engineer in its primal forms was 
applied to the attendant on any kind of machine or 
mechanism. Does it not, then, seem quite probable 
that the engineer already existing as a craftsman was 
employed to work or repair the ballista and that he 
did not take his name specifically from that warlike 
machine ? There has been so much discussion about 
the etymology of the word that we hesitate to accept 
Mr. Dickinson’s statement. 

A good deal has been said in the past few months 
about the so-called persecution of Watt by the 
Guild of Hammermen. Let it be granted that the 
story has been exaggerated, yet it is still clear from 
Mr. Dickinson’s notes that fairly good foundation 
for it exists. Mr. Dickinson belittles it principally 
on the ground that “ there is no trace in the records 
of the Hammermen, or of the Dean of Guild Court . . . 
of any proceedings against Watt.” But why should 
there be ? Watt was a very ordinary young crafts- 
man at that time, and his case, we take it, was not 
worth recording in the minutes. -Mr. Dickinson 
adds: ‘‘ The best proof that the story rests on a very 
shaky foundation [the word of his friend, Dr. Black, 
we may observe] is that Watt did set up a shop in 
the city only two years later.” That is an occurrence 


of @ not uncommon kind. The guilds had got used 
to Watt, and as his shop appears to have been of a 
very mixed order selling “all sorts of mathematical 
and musical instruments, with variety of Toys and 


The statement has been made, not infrequently, 
that James Watt discovered latent heat. What 
should have been said, and what he himself said, was 
that he ‘‘ stumbled upon one of the material facts 
by which this beautiful theory is supported.” We 
are glad our author has made this point quite clear. 
The fact that Black had discovered latent heat 
@ few years before does not rob Watt of the honour 
of recognising its occurrence in the steam engine, 
and of the still greater honour of recognising that 
to secure economy its effect must be circumvented. 

All through the early years of the development of 
his steam engine Watt was dogged by the difficulty 
of making a piston steam and air tight in a cylinder. 
His efforts to overcome it are well told by our author. 
If we may so put it they show the limitation of Watt’s 
mind at that time. Had he applied to the practical 
question of engine making the same acumen which 
he exhibited in the solution of its thermo-dynamic 
problems, he must have been led to the invention 
of a boring machine. If he had had at that time any 
engineering experience it is certain that, with his 
logical analytical mind he would first have resolved 
the causes of his troubles and then set about the 
means of overcoming them. It was only a few years 
later that Wilkinson invented the boring machine. 
Watt, as we know, had had no training as a mecha- 
nical engineer, and he had to acquire his knowledge 
by hard knocks and hard experience. It is probable 
that to the end of his days the scientific side of inven- 
tions interested him more than the production side, 
and that in the realisation of bis inventions he relied 
upon more practical men than himself, men like 
Murdock. He could ‘“‘ make a brass sector, with a 
French joint, which is reckoned as nice a piece of 
framing as is in the trade,’’ but he had little or no 
knowledge of engineering workshop practice, and, 
heterodox as it may sound, we suspect that to the 
last it did not interest him very greatly. We know 
that in his later years he locked himself up in his 
workshop at Heathfield, and was happy designing 
and making his sculpture-copying machine, which 
was something nearer to his real tastes than great 
steam engines. It is clear, too, that after the Boulton 
and Watt works were started he had to rely on his 
mechanics, both in the works and at the mines, 
and that Murdock—engaged by Boulton because he 
had turned his hat out of wood in an oval lathe he 
had himself made—was a guardian angel to the 
company. Murdock was the essentially practical 
man, and was as necessary to Watt from one point of 
view as Boulton was from another. It was young 
James Watt, not his father, who made the factory 
system at Soho famous. 

There are frequent references in Watt’s memoranda 
to a practice which, we suggest, may throw a little 
light upon Watt’s attitude to practical mechanical 
engineering. We refer to his references to “ soldered 
joints.” It is not quite certain what was meant, but 
taking the words at their face value, we may say that 
a soldered joint is just the thing that a philosopher 
and experimentalist might use in his laboratory, but 
the last thing that an engineer would think of employ- 
ing for a big pumping engine subject to blows, bangs, 
and vibrations. We are not aware that anyone has 
investigated the nature of these soldered joints, and 
probably not a trace of one has been left ; they have 
all been replaced by something more mechanical 
It is just possible that they were, in fact, plumber’s 
joints, and more remotely possible, that they were 
brazed. It would be extremely interesting to know 
if any record of how they were made survives. 

There is another joint used by the company which 
is of the greatest interest, for it remained in common 
use for many years, and is, no doubt, occasionally 
employed at this day. We refer to the rust joint. 
In 1782 Watt wrote to Boulton: ‘‘ Am trying a new 
cement for joints, as I have lost faith in putty which 
always fails in the long run in all the vacuum joints,” 
and went on to describe a mysterious compound, 
made from an English vegetable, and a rust joint. 
It seems that he and Murdock devised between them 
a cement composed of iron filings, salammoniac, and 
sulphur, which, after 1784, was regularly used by the 
firm and soon adopte1 by others. Did they originate 
that kind of joint, or did they adapt it from the 
practice of some other craft? The earliest literary 
record (O.E.D.) is 1824. 

It is quite consistent with Watt’s ability, as we 
have endeavoured to present it, that he took especial 
pride in his straight line motion. ‘“ Though I am 
not,” he wrote to his son in 1808, “ over-anxious 
after fame, yet I am more proud of the parallel 
motion than of any other mechanical invention I 
have ever made.’’ Mr. Dickinson exclaims: ‘“‘ There 
speaks the true craftsman !’’ But would it not be more 
correct to say, There speaks the true geometrician ? 
It was, we have little doubt, the simple beauty of the 
motion which appealed to Watt; he would have 
rejoiced in it just as much if it had never been applied 
to an engine. When we recall how frequently he 
had to be driven to get on with the engine, and how 
easily he grew disheartened, the reflection that he 


Boulton was the believer far more than Watt, and it 
was his energy and business acumen that forced it 
forward. He it was also who practically compelled 
Watt to invent the rotative engine, Without him 
and without Murdock we suspect that the great 
engineer would have passed his days penuriously, but 
fairly happily, surveying and devising mechanisms 
that he could make with his own hands. We find him 
writing to Boulton in 1785: “‘ On the whole, I find 
it now full time to cease attempting to invent new 
things, or to attempt anything which is attended 
with risk of not succeeding, or of creating trouble in 
the execution. Let us go on executing the things we 
understand, and leave the rest to younger men, who 
have neither money nor character to lose.” Theat is 
typical, for Watt did not stend adversity or opposition 
well, and he was, when this letter was written, 
irritated by the mismanagement of the famous Albion 
Mill in which he had invested several thousand 
pounds. A few years later the mill—the first to be 
driven by steam—was burnt down, probably by 
incendiaries, and he lost his investment. 

Mr. Dickinson concludes his excellent biography 

with words which so fully bear out the estimate of 
Watt’s character which we have attempted that they 
may fittingly conclude this review. On his last page 
he writes :—‘‘ Looking back over Watt’s career, we 
must say that he was fortunate above all in his asso- 
ciation with Boulton. Watt admitted that ‘ without 
him the invention could never have been carried by 
me to the length it has been.’ We would go farther 
and say that while Watt’s specification enrolled in the 
Patent Office would establish his claim to the 
important invention of the separate condenser, he 
would neither heave brought his engine into general 
use, nor derived any reward for his invention, nor 
followed it up by those equally brilliant inventions 
connected with the rotative engine.”” We ourselves 
might go even further than our author and say that 
Watt had mechanical engineering thrust upon bim. 
He was not a born engineer as Trevithick was. A 
chance order to repair a model set him upon a philo- 
sophic inquiry. To that inquiry he found a beautiful, 
but still philosophic solution, and there, we suspect, 
he would have left it had it not been for friends who 
saw more in the separate condenser than he did. 
In the words quoted by Mr. Dickinson, Watt does 
full justice to Boulton ; but what of Murdock ? How 
much of the practical realisation of Watt’s ideas, 
how much of his own inventiveness, went into the 
engines built at Soho ? Somewhat has been written 
about him by Dickinson and Jenkins, but as far as 
we know the full tale of his contribution to the 
success of the firm has never been made. Mr. R. B. 
Prosser years ago collected material for a Life, but we 
fear it was never written. Perhaps Mr, Dickinson 
will find time in his busy retirement to write one 
some day. 





Engineering Economics. In two volumes. Book I: 
“* Elements of Industrial Organisation and Manage- 
ment”; Book II: “ Works Organisation and 
Management.” Third edition. By T. H, Bury- 
HAM, B.Sc., B.Com., A.M.I. Mech. E. London: 
Sir Isaac Pitman and Sons, Ltd. 1935. Price 
8s. 6d. each volume net. 


WHEN this work was first published in 1929 the con- 
sidered opinion of this paper was that it was “ ele- 
mentary and sketchy,” and that “it would only 
prove useful to those who desire to make a rapid pre- 
liminary survey of @ subject much too large to be 
handled in one volume.”’. Now that it has reached its 
third edition, it is necessary to modify these remarks 
in that the subject has been further developed, with 
new chapters added and others amplified, so that 
now two volumes are justified, the first dealing with 
the wider considerations of general industrial organi- 
sation; the second with the more restricted one of 
works organisation and management. Incidentally, 
the arrangement and sequence of the chapters is a 
definite improvement. 

In reading these books it is important to realise 
that they are written with the definite purpose of 
meeting the needs of engineering students who are 
required by the Institution of Mechanical Engineers 
and other bodies to pass a general examination on a 
wide syllabus, but, as the author truly says, “a 
young man will better fill his position in the managerial 
team with a proper perspective of his own department 
in the larger organism of the firm,” and the young 
engineer already launched on his career will be well 
advised to read these books carefully in order to gain 
a logical conception of underlying principles. He can 
then proceed to a more specialised study rendered 
easy by the comprehensive bibliography, well arranged 
and conveniently placed at the end of each chapter. 
After a brief discussion on the elements of econo- 
mics, a chapter is devoted to industrial history, after 
which the present commercial system is sketched, to 
be followed by a simple description of a business 
organisation, and the various problems that confront 
it, with the means resorted to in order to make it 
function. As we read we feel we are only on the 
fringe of a vast subject, but this can hardly be 
avoided, 

The student might be forgiven if he were dis- 
couraged by the formidable “specification for a 
manager ” which has been suggested ; while we doubt 








other goods,” it may have been everybody’s business, 
and therefore nobody’s, to suppress him. 


was not really deeply attached to it is forced upon us. 





whether we have yet met the man who would “ fill 
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the bill,” we are surprised that one of the require- 
ments is not a liberal endowment of common sense. 

Book ITI will prove of most interest to the engineer, 
for in it the general question of works management is 
fairly treated. We agree that a good proof of a 
works being well organised is its ability to run per- 
fectly smoothly in the absence of the manager or 
other member of the staff. 

In dealing with payment by results, we are sur- 
prised to notice how cursorily straight piecework is 
brushed aside, and much attention is devoted to 
different methods of payment, some of which appear 
hardly equitable to the workman. It is considered 
that all students who aspire to fill managerial positions 
should have firmly inculcated in their earliest days 
the importance of a good system of rate-fixing or 
time assessment, and the absolute necessity for 
straight dealings between the manager and the men 
entrusted to his direction. 





The Chambon Barrage. — 


No. 


' 


fee largest dam in Europe has recently been com- 
pleted inFranceat Chambon,nearGrenoble. Views 
of thedamarereproduced on p. 440. Havinga maximum 
height of 136 m. above foundation level, it marks the 
culmination of ten years of effort and is intended to 
control the flow of the river Romanche and of the 
Lower Drac. It is situated on the Romanche between 
Bourg d’Oisans and the river Grave, 1500 m. above 
the village of Fréney d’Oisans, as shown inset in Fig. 1. 
Those who have used the summer route over the Alps 
from Grenoble to Briancon vid the Col du Lautaret 





will have noticed that the valley of the Romanche 


I. 


fluence, and the Grenoble rapids between the rapids 
of the Lower Drac and the Drac-Isére confluence. 
Fig. | is a map of the river valleys. The 
Romanche has its source at the Plate des 
Agneaux glacier, in the heart of the Pelvoux Massif. 
Its principal confluents on the right bank are the 
Ferrand and the Eau d’Olle, on the left bank is the 
Vénéon. The flow is Alpine in character with a 
marked reduction in winter, flood water in spring due 
to snow melting, and short violent increases in August 
and September caused by storms. Floods are also 
to be expected in November up to the time when the 
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Fic. 1—SITUATION OF WORKS (SEE TABLE I.) AND (INSET) OF CHAMBON BARRAGE 


The speed with which we are conducted through 
production and progress control, to purchasing and 
material control, and then to factory costing, is 
truly amazing. The elements of works costing are 
handled well, but at the most the treatment can claim 
to be but the introduction to a far-reaching subject. 
It appears that at this point a definite digression is 
made, for we are introduced to problems incident 
to the selection of a site for a factory, followed by 
suggestions as to buildings and their equipment. We 
then feel we are being brought back again on to the 
line of works organisation in the last chapter, which 
deals very fairly with matters relating to sales organi- 
sation, tendering, and kindred functions. We cordially 
endorse the statement made by the author that “on 
the accuracy of estimates the success of the firm 
depends,” and it is well to emphasise that a good 
system is essential. We are sure he is on very safe 
ground when he stresses the great importance of 
having a well-trained man for his estimator, and, 
further, one blessed with the power of vision and 
perspective. Sometimes a good scheme is jeopardised 
by having estimators on a lower scale of pay than 
draughtsmen and even rate-fixers. This whole 
section is suggestive, but we should have welcomed a 
plea for closer co-operation with the rate-fixer on the 
one hand, and with the cost accountant on the other. 

As an introduction to a wide field of study and 
research, these two books should serve a useful 
purpose. 
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“THe Enainees’ 


from Vizille to Bourg d’Oisans has been extensively 
commercialised. Hydraulic conduits are interspersed 





FIG. 2—PLAN OF THE CHAMBON 


BARRAGE 


first fall of snow causes a definite reduction of flow. 
Table II gives the figures which govern the water 


with drainage canals, and electrochemical works, and | catchment in the Romanche basin at Chambon. 


power stations are separated by workmen’s dwellings. 
Above Bourg d’Oisans a last factory is situated in 


The characteristics of the Vénéon are analogous 
to those of the Romanche at Chambon, those of the 


TasLe I.—Hydro-electric Botenpricne in Operation Below the Chambon scien at on the s Biews Romanahe and Drac (see Fig. 1). 





Proprietors. Name of falls. 'Delive ry, Fallin kW Purpose. 
m*/s. | metres. — installed. 

Power Company of the Upper Romanche Saint-Guillerme 10 240 18,000 | Distribution 
Keller and Leleux . Livet (1) 35 58-70 15,815 Electrochemical 

Les Vernes (2). 35 20 5,000 | Electrochemical 
Universal Acetylene and eT TT We Pippa: d Les Roberts (3) 30 40 13,000 Carbide of calcium 
Firminy Steel and Ironworks .. Rioupéroux (4) 40 67-50 41,810 | Aluminium 
Acetylene and ne Company. Les Clavaux (5) + 50 30-68 13,000 | Carbide of calcium 
Ditto .. : od Pierre Eybesse (6) res 33 41-44 9,825 Ditto 
General Light and Pow er + Company Gavet (7) . 16 58-40 6,720 | Distribution 
French Calcium Carbide Company Séchilienne (8). 16 9-10 800 | Carbide of calcium 


Electro Chemical, Electrometallurgy ‘and Electric’ 1 | 
Steel Works of Urgine=five-sixths .. a 

F. Peyron and Co.=one-sixth 

Lower Romanche Power Company 

Drac-Romanche Power Company 

Lower Drac Motive Power Company 


yo 


the neck of the gorge. It is the power station of 
Saint-Guillerme. 

Table I gives a list of the factories at present at 
work between Chambon and the Drac-Isére con- 
fluence. Only two gaps between the factories exist : 
the falls of Vizille between the outlet canal of the 


Noyer-Chut (9) 


Vizille (10) Hs 
..| Drac-Romanche (11) 
| Le Rondeau (12) i 
Grenoble (13) .. 


Electrochemical 


30 55 4,200 — Projected 
80 15-25 14,000 Distribution 
80 15-82 10,000 | Distribution 
80 15-82 10,000 | Projected 


Ferrand and of the Eau d’Olle being of a lesser mean 
height, are less Alpine in type. 

The Chambon reserve of 50 million cubic metres 
of water collected from the excess seasonal water 
will allow the flow to be maintained at a level above 
5 cubic metres during the winter, which means, with 


Noyer-Chut works and the Romanche-Drac con-'a fall of 820m. to the Drac and Isére confluence, a 
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FIG. 3—GROUND SECTION AT SITE OF 
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supplement of about 110 million kWh of electrical 


energy. 


TABLE 11,—-Water Catchment Data of the Romanche Basin. 
Area of catchment 254 square kiloms. 


Length of river bed ; 952 m. 
Maximum length of sloping 
basin (at Meije) 3980 m. 


Catchment in February . 1-535 cubic metres 
(Average for the month from 1917-1922) 

Mean annual catchment 280,000,000 cubic metres 
(Monthly average from 1917-1922) 

ger 8-8 cubic metres, i.e., 35 litres per sec. per square 
kilom. 

Floods of May-June ys 

Exceptional floods, October, 
WOSB i kn vein serie 


30-40 cubic metres per sec. 
80 cubic metres per sec. approx. 
THE BARRAGE. 


The Chambon barrage has been formed as an inde- 
pendent undertaking and the factories and power 
stations along the banks of the Romanche and the 


exact topography of the extremely irregular rock bed 
and of the gneissic cliff which constituted the right 
bank. In course of construction, therefore, adapta- 
tions and alterations had to be made in the plans, 
resulting in delay and additional expenditure, both 
of labour and of time. 

An additional complication was the necessity of 
deviating the Grenoble-Lautaret road and of carrying 
it on the top of the dam. The deviation involved a 
great deal of engineering, the construction of tunnels, 
a bridge, and a retaining wall, and cost about 
14 million franes. The overall cost incurred by the 
company for material, labour, supplementary con- 
struction, roads, purchase of land, development, and 
general expenses was more than 100 million francs, a 
big excess over the original estimates. It resulted in 
the operations being carried out under conditions of 
rigid economy and in the design being governed by 
cheapness coupled with safety, which resulted in a 











FiG. 4—S!ITE OF THE 


Lower Drac, which would benefit by the regulation of 
the water flow, belong to independent companies. 
The support of these companies, aided morally and 
financially by the Government, enabled the company 
Société de Regularisation des Forces Motrices de la 
Vallée de la Romanche to be formed, with the object 
of building the Chambon barrage. Its capital, which 
exceeds 12 million francs, was subscribed, one-half 
by the group of industrial interests and one-half by 
the Government, the representatives of each occupy- 
ing half the administrative posts ; an arrangement in 
conformity with French practice in the management 
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FIG. 5—-PLAN OF FOUNDATIONS 


of hydraulic power companies. The profits of the 
company arise from payments made annually by the 
works below the dam, which amount to a supplement 
of about 58c. per kWh. 

Difficulties arose in the carrying out of the project. 
The site chosen consisted of a narrow ‘‘ bar ’ formed 
geologically by layers of limestone trias imposed 
on the pre-carboniferous gneiss and by liassic schists. 
It would have been difficult to increase the height of 
the dam without causing complications in the con- 
struction. Moreover, the location of the dam could 
scarcely be varied at all from the narrow limits 
imposed by this geologic formation. At first these 
limitations were but imperfectly recognised, as only 


CHAMBON BARRAGE 


structure on absolutely classical lines, “the only 
departures from the orthodox being where special 
conditions required it. 


Tue SIre. 


Below the plain of Dauphin the valley of the 
Romanche narrows considerably in a manner which 
makes this a suitable site, as shown by Fig. 3, there 
is @ spur composed of compact crystalline schists 


left wing of the dam, and which was cut in excavating 
the overflows and the tunnel for the new road. The 
lias in the form of black schists characteristic of the 
upper valley of the Romanche forms almost all the 


basin of the reservoir. It appears in the right bank 
at the foundation level resting on the limestone trias. 
Cracked on the surface, these schists are nevertheless 
compact and rigid deeper down. The Chambon 
spur, against which have been deposited beds of 
carboniferous trias, and lias formations, marks the 
upper origin of the gorge hollowed by the Romanche 
for 7 kiloms. in the gneiss before flowing into the 
lake of Bourg d’Oisans (see Fig. 1). 

The dam, which is illustrated on page 440, has the 
form shown in the plan, Fig. 2. The dimensions are 
given in Table III. Its construction took the form 


Taste IIIl.—Dimensions of the Dam. 


Capacity, total .. 54 million cubic metres 
Capacity, useful 50 million cubic metres 


Height from river bed— 
Upstream .. .. 89-74 m. 
Downstream . . 91-26 m. 


Maximum height above foundations 136-53 m. 
Pent of the crown— 


Wings 1042 m. 
CN se se ak 8 1043-50 m. 
Periphery of slope of the retainmg wall— 
Maximum oot | mele <6.) (5 
Minimum 980 m. 
Width of crown. . 5 m. 
69-90 m. 


Maximum width at foundations 
Volume of masonry .. E 
Volume of excavations 
Profile. . Wh dea at. ain: ale can) ne 
Slope, 0-05 m. upstream side above 1040 m.datum 
0-70 m. downstream between 1030 m. and 965 m. datum 
»  0°10m. downstream below 965 m. datum 
Shape in plan (following the axis of the crown)— 
From the right bank : Straight for 142-23 m. 
Curve of 120 m. radius and 71-81 m. development 
Curve of 90 m. radius and 75-86 m. development 


300,000 cubic metres 
120,000 cubic metres 


St 
2300 

Full reservoir, 4 kg. /erm.* 
Full reservoir, 15kg./em.* 
Empty, 17 kg./cm.* 
Empty, 1-2 kg./em.? 


resses— 

Allowed density of the masonry. . 
Works at foot of upstream face . . 
Works at foot of downstream face 
Works at foot of upstream face -. 
Works at foot of downstream face 


of vertical blocks 15m. high joined by expansion 
joints. The side faces of the blocks were painted with 
a bitumen emulsion after 1removel of the coffering, 
and were then used as a coffering for the neigh- 
bouring blocks. The junction of each pair of blocks 
was made by means of a Z-shaped copper sheet 
immersed in the wet concrete and built up of elements 
3m. long, riveted, and brazed together. Behind 
each copper sheet is a drainage gutter, 800 cm. in 
diameter, to which access may ve had. In addition, 
each concrete block contains a drainage gutter 800 cm. 
in diameter, and two downflow drains of 300 cm. 
each. On the upstream face of the dam the joint was 
opened up to a depth of 5em. and filled with a 
bituminous rubber compound. The upstream face 
was then given a waterproof coating, the lower part 
up to the 985-m. contour level consisting of two coats 
of Evéol, a bitumimous emulsion. Above the 985-m. 
contour the face of the dam was roughened with 
pneumatic hammers, then given two coatings of 
concrete of a mixture 600 xilos. oi cement per cubic 
metre of sand, the total thickness of the coatiag 





(gneiss), only slightly fissured below the surface, 
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very hard, and offering a secure bed for the founda- 
tions. In the upper part of the spur appear carbonifer- 
ous trias and lias rocks. On the right bank car- 
boniferous formation is visible. It consists of sand- 
stone and breccia. Trias appears in both banks 
formed out of dolomitic limestone. On the right bank 
the trias lamination rests at the downstream end on 
crystalline schists and on carboniferous sandstone. 
On the left bank it forms the rock spur between the 





the carrying out of test drilling could determine the 





datum lines 1015 m. and 1040 m., on which rests the 
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Fics. 6 AND 7—O AL D AND FINAL CROSS-SECTION OF BARRAGE 


The drain water from the gullies and downflows 


is collected by two upstream galleries and three 
downstream galleries reaching the surface at the 
955-12 m. level in the neighbourhood of the main 
drainage channel. 


PREPARATORY WORK. 
In 1926 the preparation of the site began. National 


Route No. 91, the main road from Grenoble to 
Briancon, then followed the left bank of the Romanche 
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and crossed the rock spur chosen as the site for the 
barrage by means of a tunnel. Im order to avoid 
a dangerous weakening of the foundations and 
abnormal stresses, the spur was blown up and the 
road carried more deeply into the rock by means of a 
new tunnel 118m. long. The work was carried out 
by the firm of Chagnaud between September, 1926, 
and September, 1927. In the same period of time 
the temporary diversion for the Romanche was 
constructed. It consisted of a tunnel 218-70 m. 
long and having a cross section of 20-16 square 
metres. Its upper end was made to allow of the 
location there of a dam, and the necessary machinery 
for the upper end of the “scour pipe discharge,” 
which, in the original project, were to be placed there. 
The dams upstream and downstream were the first 
works undertaken by the firm of Campenon-Bernard, 
which commenced work on the barrage in 1928. 
The upstream dam was placed at right angles to 
the flow of the Romanche immediately below the 
point of confluence of a stream—the Mont-de-Lans— 
at 50m. above the barrage. It was 40m. in length and 
reached the contour 959-80m. in height—that is to 





schist. In the centre at the mouth of the canyon the 
rock was higher and remained at a level in the region 
of 930 m., the canyon being very narrow in places, 
only 2 m. wide. It dropped in steps to a level of 
906 m., or 46 m. below the river bed, where it formed 
a deep pothole. This complicated structure, illus- 
trated in Fig. 5, caused shoals of difficulties in the 
carrying out of the project and entailed alterations 
in the design of the barrage itself. 

The foundations were carried down to a datum of 
906 m., which gave the downstream vertical face a 
height of 40 m. Fortunately, little water entered the 
workings, the seepage rate being only 15 litres per 
second, as the alluvials were generally water holding, 
owing to the presence of the lias schists, which give 
to the Romanche in flood its black appearance. The 
upstream face of the carboniferous schist was sup- 
ported at a level of 915 m. by a truss of ferro-concrete. 
The profile of the barrage along the central axis was 
completely modified from the section shown in Fig. 6 
to that shown in Fig. 7. The upstream face, originally 
designed with a slope of 5 per cent., having to reach 
down to a greater depth, was brought to the vertical. 








FiG. 8-BARRAGE UNDER CONSTRUCTION 


say, 6m. above the river bed. It consisted of an earth 
bank protected on the upstream side by two sheets 
150 cm. thick, one of plain concrete, the other of 
ferro-concrete. On this bank a clay superstructure 
500 cm. thick and 1 m. high was placed between planks 
held in position by piles, which brought the height 
up to 7m. above the river bed. A dram 2-50m. 
wide fitted with a sliding gate was fitted in the dam, 
the seepage from which was pumped into a sump 
draining to the temporary diversion. 

The downstream dam 21-50m. long cut across 
the river bed obliquely to meet the rock outcrop at 
the mouth of the temporary diversion tunnel of the 
river. It consisted of a bank 2m. high with a slope 
of 1 in 1 on the downstream side and 1 in 2 on the 
upstream side. On the downstream side a concrete 
dressing 0-15m. thick and entering the natural 
earth for a depth of 750 cm. was protected by large 
boulders forming a breakwater. 

Relying on the impermeability of the alluvials 
and the schistous earth in the area, the contractors 
made use of temporary dams only with the provision 
of a pumping installation for use in the excavations. 
Their confidence was not misplaced since, when the 
excavations reached a depth of 42m., the water 
seepage was not more than 15 litres per second. The 
installation of the quarry, the crushing plant, and 
the concrete-mixing plant, took place simultaneously ; 
60,000 metric tons of cement supplied by the firm of 
Vicat were brought by rail to Bourg d’Oisans and 
thence by a transporter system over -the final 
103 kiloms. 

The excavations begun in 1929 were soon to reveal 
an unforeseen difficulty. Four soundings previously 
carried out over a length of 50 m. had shown the 
presence of gneiss at 15 m. to 30 m. below the river 
bed. According to these soundings the canyon 
seemed to have a raised central portion with deeper 
sections on each side. The excavations for the 
foundations showed that a more complicated struc- 
ture existed. The cliff on the left bank descended 
practically vertically. At the upstream end of the 
gorge an erosion pothole, or rather a series of holes, 
went down to a depth above datum of between 
907 m. and 910 m., the river bed being at 952 m. 
On the right bank at 30 m. from the centre of the 
canyon the gneiss was replaced by carboniferous 








In compensation the downstream slope was altered 
from 70 to 75 per cent. In addition, a revetment of 
ferro-concrete was built attached to the mass of the 
barrage by three iron sheets at the levels 947 m., 
953 m., and 956 m., and resting on a ledge cut in the 
rock at the 931 m. level. The revetment is tied to the 
rock by anchoring rods of 40 mm. diameter, sealed 
into holes drilled to a depth of 5 m. to 8 m. The 
presence of the downstream pothole also required 
the change of slope to 75 per cent., as far as the 
960 m. datum, after which a slope of 23 per cent. was 
uscd down to 945 m., and finally a vertical face 
reaching to the bottom level of 906-78 m. A view of 
the barrage during construction is shown in Fig. 8. 
(To be continued.) 











A New Method of Measuring 
Surge Voltage Distribution. | 


WHILE it is usual to build electrical apparatus with | 
insulation well in excess of that necessary to withstand 
the operating voltages, short-time surge voltages are liable 
to occur, especially on apparatus associated with trans- 
mission lines. These dangerous voltages are not ade- 
quately covered by tests at ordinary power frequency. 
Surge voltages do not cause breakdown at the same 
insulation stress as these test voltages, whilst the voltage 
distribution may be quite different in the two cases. A 
knowledge of surge distribution within a winding therefore 
becomes of considerable importance in designing the 
insulation. The usual¢ method of determining the 
behaviour of a surge within windings of, say, a transformer 
is to apply an impulse voltage to the terminals to represent 
the disturbance and to examine the magnitude of the 
resulting voltages as they appear at various points within 
the winding either by means of sphere gaps or a high-speed 
cathode ray oscillograph. The disadvantages of sphere 
gap determinations are that they only give an account of 
the voltage maxima without reference to duration, and 
each value necessitates an application of a high-voltage 
impulse. 

To observe or record single impulses lasting about 
100 microseconds a complex and extensive high-speed 
oscillograph must be used to give the required brilliance 
of trace at the necessary high writing speed of some 
miles per second. The recording of such transients usually 





involves the exposure of a photographic film within the 


evacuated chamber of a cathode ray tube. It has recently 
been recognised in America that for tests of an investiga- 
tional nature the employment of such complex apparatus 
can be avoided, provided use is. made of recurring surges 
so applied to an oscillograph that each successive surge 
causes the cathode ray to trace the same path. In this 
way an apparently persistent image of the surge voltage 
can be obtained on the screen of a high-vacuum glass tube 
cathode ray oscillograph. By using an oscillograph tube of 
the type developed for high definition television reception, 
operating at a voltage of about 3 kV, it has been found pos- 
sible to obtain adequate illumination at the fluorescent 
screen for impulses of about 50 microseconds’ duration when 
they are made to occur fifty times per second. The action of 
apparatus capable of generating and exhibiting recurrent 
impulse voltages depends upon synchronism between the 
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impulse generator and the means employed for sweeping 
the cathode ray in the time direction. 

In apparatus designed in the B.T.H. research laboratory 
and described by Mr. K. J. R. Wilkinson in the April issue 
of B.T.H. Activities, advantage is taken of the simplifica- 
tion offered by a cathode ray tube which is both scanned 
and excited by the same 50-cycle source. 

A diagram of the circuit arrangement is given in Fig. |. 
The beam can only exist during a part of each negative 
half cycle and is therefore always scanned in one direction 
by the coils of the circuit 2. scanning speed is at its 
maximum and for the short periods involved is constant 
during the impulse periods. A sufficiently large current is 
used to ensure the desired speed and is usually such that 
the cathode ray screen is completely traversed in from 
50 to 200 microseconds. With such speeds the beam is 
deflected well off the screen for the greater part of the 
time and phase control of the image position becomes 
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FIG. 2—VOLTAGES IN A TRANSFORMER WINDING 


necessary in order that the surge may be seen. Such 
control may be obtained either by a resistance in series 
with the scanning coils, as shown, or by varying the posi- 
tions in time at which impulse voltages are generated by 
circuit 4. These are generated at about 500 volts in circuit 
3 by the discharge of condenser C through the Thyratron ; 
their shape being governed by the nature of the discharge 
circuit. In this case it is in the form in which the standard 
double exponential type of impulse test voltage is pro- 
duced. The instants at which successive impulse voltages 
begin demand considerable precision in timing. A 
standard impulse voltage may, for example, require to 
attain a maximum value within two microseconds, and 
if such a wave is to preserve its identity and sharpness 
from trace to trace, it is necessary that successive impulses 
which follow one another at intervals of 0-02 second or 
20,000 microseconds should have a degree of precision of 
timing from one cycle to the next of approximately 1 in 
20,000. 

Contrary to expectation, it was found that a peaking 
transformer in the grid circuit of the Thyratron which 
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releases the impulses met the case, although it is neces- 
sary to employ an A.C. source reasonably free from sudden 
voltage variations. The diagram Fig. 2 gives an impres- 
sion of the nature of the voltages set up within the H.T. 
winding of a 20,000-kVA power transformer of interleaved 
design as the result of applying the impulse voltage A to 
the line terminal. B gives the voltage time surge which 
appears at a point within the winding corresponding to 
8-5 of the turns from the line terminal. C shows the form 
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of surge due to the same applied impulse at a point 
representing 50 per cent. of the turns from that terminal, 
while D is the shape of the surge within the winding at 
91-5 per cent. of the turns. These diagrams have been 
reproduced from tracings of the original oscillograms. 

The relationship between maximum surge voltage to 
earth and the position within the winding is clearly far 
removed from the linear relationship which holds in the 
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case of working voltages to earth. From A and B it is 
apparent that the time which elapses before maximum 
voltage is attained at any point increases with the dis- 
tance of the point from the line end, a feature which gives 
rise to the sense of a surge travelling through the trans- 
former with a finite velocity. The characteristic funda- 
mental oscillation of the transformer which bears little 
resemblance to the applied wave is also apparent. 


While the oscillations within a transformer winding may | 
continue long after the initiating disturbance has become 





of insignificant value, their chief interest from the point 
of view of insulation design is the magnitude and dura- 
tion of their crest value: Thus it is of assistance to plot 
for different points in the winding the maximum values 
of voltage to earth and intersection voltage. The curve 
Fig. 3 is drawn from results obtained with the surge 
analyser, by applying an impulse of the form 1$/40 micro- 
seconds to one limb of a 20,000-kVA 132-kV power trans- 
former with earthed neutral, while Fig. 4 shows the effect 
of insulating the neutral, The dotted lines indicate in 
each case the uniform distribution of voltage to earth as 
it exists under working conditions and under conditions 
of power frequency induced voltage tests, the departure 























FiG. 5—PORTABLE CATHODE RAY APPARATUS 


| from uniformity of surge voltage distribution again being 
obvious. 

As shown in Fig. 5, the apparatus can be made 
in portable form for investigating surge distribution in 
large apparatus and even on systems. Advantage can 
thus be taken of a common power frequency supply to 
administer recurrent impulse voltages at one point in a 
system and to observe their behaviour at such other 
points as are of interest. 

These methods of testing may be used to indicate 
possible sources of weakness in the system and when com- 
bined with high-voltage impulse tests on individual com- 
ponents can assist in obtaining the desired co-ordination 
insulation. With the older type of apparatus such deter- 
mination of impulse voltage distribution is difficult and 
exp snsive since the high-speed cathode ray oscillograph is a 
large and delicate piece of apparatus, which does not readily 
lend itself to portability, the relatively low pressure at 
which the impulses are generated (about 500 volts) 
enables the windings to be freely handled whilst ‘the 
impulses are being applied. 








The. Shorter Hardening Process. 


Some recent research work carried out under Dr. 
Swinden at the central laboratories of the United Steel 
companies has furnished some interesting data regarding 
the effect of ‘ Shorterising” carbon and alloy steels 
for the purpose of hardening them. The process and 
appliances have already been described in our columns— 
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Details of seven 
steels, each of which were heat treated within the range 
of 50-60 tons maximum stress prior to surface hardening, 
are given below. 

The depth affected by the “ Shorter” treatment was 
0: 1lin. to 0- 13in., and of this, 60 to 89 per cent., depend- 


see Tue Encrinerr, August 19th, 1932. 


ing upon the class of steel, was Martensitic. It is worthy 
of note that the degree of hardness on the surface was 
dependent upon the carbon content : 











1 2 Sacha a ee 7 

C.. 0-46 | 0-42 | 0-39 0-39 | 0-36 | 0-36 | 0-32 
Mn 0-69 | 0-71 | 1-59 | 0-56 | 0-60 | 0-70 | 0-56 
Ni So ese. — | 1-52! — | 3-341) 2-56 
Cr 1:05 — | 1-16! 1-13} 0-20 0-72 
Mo | ia. | loegich te | gegp f — horas 
Yield point : } ; | 
Max. stress | 0-67 | 0-86. 0-87 | 0-88 0-85 | 0-90 | 0-91 
Izod .. ..| 29 | 68 | 8&4 | 70 | 77 | 82 
Hardness 

V.P.N.| 783 | 782 | 773 | 770 | 726 | 710 | 650 





One of the most important characteristics of a 
Shorterised part is that although optimum hardness 
values are to be found on the surfaces subject to wear, 
yet the original toughness is retained unimpaired in the 
core. A consideration of the graph below, Fig. 1, will 
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illustrate this point. This diagram shows the effect of 
tempering a fully hardened nickel chrome steel, and is 
typical, as regards curve tendencies, at least, of many 
other alloy and carbon steels. The following points will 
be noted :— 


1. The steel can develop a maximum stress of 128 
tons per square inch, and this hardness falls only slightly 
on tempering up to 200 deg. Cent. 

2. Toughness, as measured by impact values, has 
minimum values over the range of tempering tempera- 
tures 0 deg. to 400 deg. Cent. 

3. Between 200 deg. and 650 deg. Cent. the maximum 
stress (hardness) falls rapidly to 60 tons per square inch. 

4. Between 400 deg. and 650 deg. Cent. toughness 
increases rapidly from 18 to 70 foot-pounds. 


It will be apparent from the above’ that wear resistance 
and maximum shock resistance are not compatible by 
the normal method of heat treatment ; that low tempering 
gives a high hardness and low toughness, while a high 
tempering temperature reduces hardness and increases 
toughness. Faced with these facts, designers tend to 
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FIG. 2—SHORTER DOUBLE-DURO HARDENING MACHINE 
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compromise in order to obtain reasonable wearing pro- 
perties, together with shock resistance, but it will be 
realised that this is a poor solution of the problem. Surface 
hardening can be of distinct service in this connection, 
since the “‘ Shorter ”’ process can develop the full hardness 
of which the steel is capable on the surface, namely, 128 
tons, or thereabouts. It is thus only a question of first 
deciding upon the most suitable core strengths, and giving 
a correct tempering temperature before Shorterising, 
to provide the solution to this question. 

Whilst the best hardness results from Shorterising are 
always to be obtained from the use of forged or cast 
steel of suitable composition, there is nevertheless a wide 
field of application with the pearlitic cast irons. Particu- 
larly is this so since such remarkable progress has been 
made with the refinement of the grain of cast iron, by 
means of alloying with nickel and chromium. Many 
cast iron cams and similar parts subject to excessive wear 
are now being “* Shorter ”’ hardened, and their working 
life increased enormously by reason of the fact that 
Brinell hardnesses of 550/600 are obtained on the surfaces. 

A new development of the Shorter process is the Shorter- 

















FiG. 3—SECTION OF SHORTER HARDENED CRANKPIN 


double-duro process, which is carried on by the Shorter 
Process Company, Ltd., of Celtic Works, Savile-street 
East, Sheffield, 4, and is specially designed for hardening 
the pins and journals of crankshafts and similar cylindrical 
parts where wear is excessive. By this process a hard 
band, continuous and uniform, is produced on the peri- 
phery, both the width and depth of this casing being 
controllable within wide limits. It is effected by bringing 
the surface to a critical temperature and mass quenching 
by apparatus similar to that shown in Fig. 2. 

Hardness values depend naturally upon the choice of 
steel, but very satisfactory results are being produced 
upon such standard crankshaft materials as the following, 
for which scleroscope hardnesses of 75/85 are common :— 


Carbon. Manganese. Nickel. Chromium. 
l -. 0-35/40 .. 1-2/1-4 .. _ oe - 
oS Oe S61 .. 402s. 
3 .. 0-35/40 .. 0-3/0-5 .. 3-0/3-5 .. 0-6/1-0 


Sections of hardened bars are shown, and below we 
give details of the hardness obtained by the Sheffield 
Testing Works. The figures were taken tangentially 
to the transition zone and cut through the fully hardened 
area in two places. The uniformity should be noted :— 
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This process is also characterised by a particularly 
gradual transition zone, a photograph of which is repro- 
duced in Fig. 3, and by the complete freedom from 
spalling and soft spots. We are informed that already 
250,000 crankshafts have been hardened by this process. 








A New Horizontal Oil Engine. 





In the accompanying engraving we illustrate a new 
small horizontal oil engine which has recently been added 
to the wide range of horizontal units manufactured by 
Ruston, Hornsby, Ltd., of Lincoln and Grantham. That 
range now extends from the smallest 74 b.h.p. engine we 
illustrate up to engines of 264 b.h.p., and it includes single, 





twin, and four-cylinder models. The new engine has a 
designed output of 7} b.h.p. at 500 r.p.m., with a bore of 
5in. and a stroke of 9}in. It has been specially designed 
for industrial and agricultural drives and for lighting and 
emergency plant uses. Two leading features of the 
design are the ease of starting and the general accessi- 
bility of the engine. It can be normally started up after, 
say, four or five turns of the starting handle, but provision 
is made for a starting cartridge, which, it is claimed, will 
only be needed under special cireumstances in very cold 
weather. There are two forms of engine manufactured, 
one transportable, with a self-contained cooling water 
hopper and the fuel tank attached to the hopper, as 
shown in the accompanying illustration, and the other for 
permanent installation, in which a separate cooling tank 
for thermo-syphoniec circulation is supplied, along with a 
separate fuel tank. The bed-plate is of deep box form, 
and it supports the cylinder throughout its length. The 
foundation bolts pass through the complete depth of the 
bed, and oil.trays are cast immediately below the bearings, 
so that oil cannot find its way on to the concrete founda- 
tions. The cylinder head nuts are easily reached, and all 
the various parts of the engine aré readily accessible for 
examination or adjustment. Our illustration shows the 
cam shaft side of the engine, and it serves to illustrate 
the injection system,which comprises a centrifugal governor 
controlling a fuel pump of the C.A.V.-Bosch pattern, 

















HORIZONTAL OIL ENGINE 


7% B.H.P. 


delivering fuel oil to the Ruston atomiser. A mechanical 
lubricator supplies oil to the liner, the piston, and the 
large end bearing of the connecting-rod, while the small 
end bearing is lubricated from the piston, and the crank- 
shaft bearings by ring oilers. Double fly-wheels are fitted 
and the crankshaft is extended on either side to take a 
driving pulley. The engine is silent in operation, and an 
air inlet filter and an exhaust silencer are fitted. 








SIXTY YEARS AGO. 





On April 27th 1876 H.M.S. “ Inflexible ” was launched 
at Portsmouth. In our succeeding issue we described her 
as the most powerful ship of war in the world and as em- 
bodying the best designs of the most skilful and experi- 
enced naval architects, engineers and artillerists. Prac- 
tically no limit had been placed on the sum to be spent on 
her construction. There was no reason to suppose, we 
wrote, that the two new Italian warships “ Duilio ” and 
**Dandolo”’ then being built would be more powerful 
than the “ Inflexible.”” Their guns, it was true, would be 
of 100 tons each as compared with 81 tons on the British 
ship but the Italian turrets would be armoured with 
16in. plates as against 18in. on the “ Inflexible.” The 
extra size of the Italian guns, we argued, represented 
merely so much additional weight. It was useless to 
install guns capable of piercing 18in. armour at a range of 
}4 miles if a range of one mile was the maximum at which 
the target could be hit with certainty. The “ Inflexible ” 
was not only the largest warship ever launched ; with the 
exception of the “ Great Eastern” she was the largest 
ship in the world. She had a displacement of 11,407 tons. 
Amidships she was constructed with a citadel 100ft. 
long and 75ft. wide which protected two turrets each of 
which contained two 8l-ton Armstrong guns. The walls 
of the turrets were clothed with solid iron 18in. thick. 
The citadel was protected by two thicknesses of plate 
making between them 24in. of iron, the two thicknesses 
being separated by a 30in. layer of timber backing. The 
vertical armour had a total weight of 2585 tons. In addi- 
tion the deck was protected by armouring weighing 967 
tons. The ship was propelled by twin screws driven by 
engines of 8000 1I.H.P. Her speed was expected to be some- 
thing over 14 knots. She was divided and subdivided 
“to an enormous extent” by watertight bulkheads in 
order to make her as secure as possible against torpedo 
or ram. A removable spur was provided which could be 
fitted in wartime but which in peacetime was left off 
in order that*she should not endanger her consorts—a 
precaution doubtlessly suggested by the recent ramming 
and sinking of the “ Vanguard” by the ‘“ Iron Duke.” 
With all her improvements, however, we were still doubt- 
ful about the part which she could play in a future war. 
We feared that she might be crippled or sunk by a torpedo 
in spite of her watertight subdivision. To tow a Harvey 
torpedo under her counter would be out of the question 
but it was rumoured that experiments were being made 
with a view to giving the new Whitehead “ fish ” torpedo 
a speed of 20 miles an hour. If, we said, it was proved 
that the speed of the “ Inflexible’’ was insufficient to 
enable her to avoid the attack of such a torpedo it might 
be found possible to fit the ship with a species of iron grille 
or stockade surrounding her on all sides and preventing 
a torpedo from approaching within 6ft. of her hull. The 
guard would diminish the ship’s speed but we suggested 
that it need only be brought into use when the ship was 
going into action... Torpedo nets eventually became 





a standard fitting on all capital ships. They lingered on 
until shortly before the outbreak of war in 1914. Then 
came the external “ bulges.’’ These in turn have been 
largely abandoned and we are back once again, more or 
less, to the condition which the ‘‘ Inflexible ’”’ presented 
at the time of her launch. 








LAUNCHES AND TRIAL TRIPS. 





Forr TOWNSHEND, single-screw steamer; built by Blyths- 
wood Shipbuilding Company, Ltd.; to the order of the Furness 
Red Cross Line; dimensions, 325ft. by 45ft. by 27ft. 3in.; 
to carry passengers and cargo. Engines, triple-expansion, 
inverted, direct-acting, surface condensing, 22in., 35in., 63in., 
by 39in. stroke ; constructed by David Rowan and Co., Ltd. 
Trial trip, April Ist. 

FRANQUELIN, motor ship ; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of the Quebec and Ontario 
Transportation Company, Ltd.; dimensions, 259ft. by 43ft. 6in. 


by 22ft. Engines, two sets of single-acting, two-cycle, mecha- 
nical-injection, oil; constructed by the builders. Launch, 
April 4th. 


MALLARD and PLoveR, motor coasting vessels ; built by the 
Caledon Shipbuilding and Engineering Company, Ltd.; to 
the order of the General Steam Navigation Company, Ltd.; 
dimensions, 160ft. by 26ft. 6in. by 11ft.; 470 tons deadweight. 
Engines, four-cylinder, two-cycle, Atlas Polar Diesel, develop- 
ing 500 b.h.p.; constructed by the builders, Launch, April 6th. 

H.M.S. Harpy, flotilla leader; built by Cammell, Laird 
and Co., Ltd.; to the order of the British Admiralty ; dimen- 
sions, 326ft, long by 34ft. wide. Launch, April 7th. 


ABEILLE No. 8, steam tug; built by Henry Robb, Ltd.; to 
the order of Cie de Remorquage de Sauvitage les Abeilles. 
Engines to develop 1300 h.p. Launch, April 9th. 


CRESSDENE, steamer; built by William Gray and Co., Ltd.; 
to the order of the Cressdene Shipping Company, Ltd.; dimen- 
sions, 396ft. Sin. by 53ft. 24in. by 26ft. 10}in.; to carry cargo. 
Engines, triple-expansion, 2lin., 33}in., 58in., by 42in. stroke, 
pressure 2001lb.; constructed by the builders. Trial trip, 
April 9th. 


STANDELLA, motor tanker; built by Harland and Wolff, 
Ltd.; to the order of the Anglo-Saxon Petroleum Company, 
Ltd.; dimensions, 425ft. by 54ft. 3in. by 3lft.; to carry petroleum 
in bulk. Engines, six-cylinder, four-cycle motor, with airless 
injection ; constructed by the builders. Trial trip, April 16th. 


Untata, steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd.; to the order of Bullard, King and Co., Ltd.; 
dimensions, 468ft. by 61ft. 3in. by 35ft. 6in.; to carry passengers 
and cargo. Engines, two sets of triple-expansion, working in 
conjunction with exhaust turbines on the Bauer-Wach system, 
pressure 225 lb.; constructed by the builders. Launch, March 
25th. 

H.M.S. Maxiarp, coastal sloop ; built by Alexander Stephen 
and Sons, Ltd.; to the order of the British Admiralty. Launch, 
March 26th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


M. anv C. Swircueear, Ltd., Kirkintilloch, Glasgow, have 
opened a district office at 32-34, Kennedy-street, Manchester, 2, 
Mr. Turner, A.M.I.E.E., being in attendance. 

Mr. Crcit Lister, the youngest of the five brothers on the 
board of R. A. Lister and Co., Ltd., Dursley, Glos., has been 
appointed director of the company’s activities in the home 
country. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





F, W. Brackett anv Co., Ltd., Colchester, have secured a 
contract for three ‘‘ Centra] Flow ”’ band type circulating water 
screens for the Table Bay power station at Cape Town, and also 
a contract for two circulating water screens from the State Elec- 
tricity Commission of Victoria for the Yallourn power station. 


MERRYWEATHER AND Sons, of Greenwich, have received from 
the City Council of Bath an order for a motor turntable fire 
escape with an all-steel ladder to reach a height of 100ft. The 
ladder will be equipped with a water tower nozzle and telephone, 
and the machine will also be fitted with a Merryweather turbine 
fire pump and a searchlight. 








SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION, 
1937.—Mr. K. W. Bridges informs us that the fourteenth 
Shipping, Engineering, and Machinery Exhibition will be held 
at Olympia, London, from September 9th to 25th, 1937. In 
order to bring the title of the Exhibition more closely into line 
with its present nature, it has been decided with the approval 
of those interested in it to change its name to ‘‘ The Engineering 
and Marine Exhibition.” 


Tue Late Mr. F. R. Drxon.—We learn of the death on April 
15th, after a short illness, of Mr. F. R. Dixon, who for several 
years has been in charge of the home sales section of Hopkinsons 
Ltd., Huddersfield. Mr. Dixon, who joined the staff of that 
firm in 1924, was previously with Edgar Allen and Sons, Ltd., 
of Sheffield, John Brown and Co., Ltd., and Babcock and 
Wilcox, Ltd. He was an associate member of the Institution 
of Civil Engineers and the Institution of Mechanical Engineers 
and represented Hopkinsons, Ltd., on the British Engineering 
Standards Association. 


Tue CenTENARY oF RosEert BrRoaDBENT AND Son, Lrp.— 
We have received a small brochure from Robert Broadbent and 
Son, Ltd., of Phoenix Iron Works, Stalybridge, which records 
the hundredth year of the firm’s history. The firm was founded 
in 1836 by Robert Broadbent, who opened a small workshop 
in'a part of a woollen mill in Old-street, Stalybridge. He 
weds later to a building known as Castle Hill Saw Mills, where 
he made a variety of machines chiefly concerned with the textile 
industry and the woodworking trade. The present site of the 
firm’s works was acquired in 1853, and from the making of 
textile machines the company has developed a heavy engineering 
side, the products of which include stone-crushing machinery 
and quarry equipment. 
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Markets, 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Decline in Export Trade. 


For several months past the tendency of our 
exports of iron and-steel to decline has occasioned concern, 
and this will not be allayed by the Board of Trade Returns 
for March, which show a drop in the total exports compared 
with February of 4433 tons, although February was a 
short month. The March total of 163,412 tons was the 
lowest since September, 1933, and the Returns indicate 
reductions in most departments of the steel trade. The 
exports of pig iron of 6673 tons were practically the same 
as for February, the largest foreign buyer being France with 
1665 tons. Exports of bars, rods, angles, shapes, and 
sections other than of special steel dropped from 14,914 
tons in February to 13,297 tons in March. Of this material 
British India took 2873 tons and South Africa 1779 tons ; 
but in February these countries had taken 3097 tons and 
3391 tons respectively. Foreign countries together took 
4381 tons, against 5026 tons in February. The exports of 
girders, beams, joists, and pillars reached 2404 tons, a 
considerable improvement upon the February figure of 
1815 tons. Exports of hoop and strip also increased in 
March from 4114 tons to 4440 tons. There was a notice- 
able decrease in the exports of plates and sheets, fin. thick 
and over, which fell from 13,545 tons in February to 11,731 
tons in March. India was the best buyer in March with 
1066 tons, but Russia, which took 1318 tons in February, 
bought nothing. Exports of plates and sheets under tin. 
also dropped and totalled 8711 tons, compared with 9127 
tons in the previous month. The quantities taken by 
most foreign countries showed reductions, but the Argen- 
tine Republic accounted for 4117 tons last month, com- 
pared with 3315 tons in February, whilst Mexico took 945 
tons, against 1462 tons in February. Exports of galvanised 
sheets remained practically the same at 18,369 tons, 
against 18,139 tons for February ; but there was a sub- 
stantial decline in the exports of tin- plates to 22,891 tons 
from 28,385 tons in February. In March 16,806 tons of 
tubes were exported, which was an improvement upon 
the previous month’s total of 15,540 tons. In the case 
of railway material, including rails, sleepers, and fish- 
plates, there was a drop to 11,132 tons from 14,380 tons 
in the previous month. The best customer in March was 
India, with 18,452 tons, and then South Africa with 17,496 
tons, Australia coming next with 15,149 tons. The best 
foreign buyer was the Argentine, which took 10,077 tons, 
Holland coming second with 7112 tons. Egypt took 6172 
tons and China 3316 tons. 


Increased Imports of Steel. 


The imports of iron and steel during March 
increased to 130,332 tons, compared with 123,224 tons in 
February. The March figures are the heaviest since 
January, 1932, when the total imports reached 130,500 
tons. The imports of pig iron showed a sharp reduction 
last month to 7601 tons, against 9642 tons in February. 
Of the March total, 6262 tons came from India and 1339 
tons from foreign countries. The quantities of ferro-alloys 
imported during March amounted to 5899 tons, compared 
with 5481 tons in February, the largest supplier, as usual, 
being Norway with 3086 tons, Sweden coming next with 
1888 tons. Of the total imports, 2128 tons consisted of 
ferro-chromium, and “ ferro-silicon, silicon, and alloys 
thereof ” accounted for 2025 tons. Imports of spiegeleisen 
and ferro-manganese amounted to 390 tons. The feature 
of the March imports of iron and steel was the increase in 
the quantities of semi-finished steel in the shape of blooms, 
billets, and slabs, which rose to 49,293 tons, compared 
with 43,543 tons in the previous month. Of this total only 
5007 tons came from British countries, against 5524 tons 
in February. The largest supplier in March was France, 
with 21,563 tons, Belgium coming next with 14,983 tons, 
whilst 1456 tons came from Germany. Imports of sheet 
bars, however, dropped from 14,777 tons in February to 
10,376 tons, the largest quantity, 8750 tons, coming from 
Belgium. The imports of wire rods were nearly doubled 
last month at 8352 tons, against 4886 tons in February. 
There was a heavy increase in the imports of girders, 
beams, joists, and pillars to 8365 tons from 4604 tons in 
February. The largest quantity of this material came from 
France with 3943 tons, Belgium coming second with 3442 
tons. Imports of hoop and strip did not show much 
variation last month, the quantity being 4538 tons, com- 
pared with 4681 tons in the previous month. Plate and 
sheet imports declined to 3056 tons in March from 3422 
tons in February. There was not much change in the 
tonnage of railway material imported in March at 2686 
tons, compared with that brought into the country in 
February ‘of 2760 tons. Of the importing countries, 
Belgium sent 48,594 tons; France, 29,396 tons; Luxem- 
burg, 12,130 tons; whilst Canada was only fourth with 
11,206 tons. Imports from Germany reached 8501 tons 
and from Sweden 5942 tons. 


The Pig Iron Market. 


Dissatisfaction continues to be expressed by 
consumers regarding the situation in the pig iron market. 
The difficulty of obtaining supplies, although it is miti- 
gated to some extent by the fact that most of the impor- 
tant consumers have covered their requirements for the 
first half of the year, is still causing inconvenience, 
since it is not easy to secure’ supplementary prompt 
parcels which are frequently needed. On the North-East 
Coast trading in Cleveland foundry iron has almost ceased, 
as the makers have no iron to offer until the second half 
of the year, and on such contracts premiums of 5s. are 
asked. Deliveries against existing contracts are in arrears 
and the local users are trying to make good the deficiency 
by obtaining supplies from Midland sources ; but there is 
not a great deal of this iron on offer and the producers are 
by no means anxious to sell for delivery until after June 
30th. In Scotland also the impossibility of increasing the 
supplies of Cleveland iron is causing some irritation, 








although the production of foundry there is more adequate 
to the market’s requirements than for some time. Some 
of the producers, however, are in arrears with their con- 
tract deliveries, and in this district as well as on the North- 
East Coast the foundries are seeking help from Midland 
makers. The foundries are well employed and their 
requirements look like expanding, so that it is not surpris- 
ing that the producers of iron are being pressed to increase 
their output. In the Midlands, whilst some stocks still 
exist, these apparently consist chiefly of Derbyshire. 
In Lancashire there is a tendency for the demand to grow, 
as the price of scrap in this district has increased rather 
sharply to 70s. to 72s. 6d. It is suggested that merchants 
would like to bring the quotation to within 5s. of the price 
of pig iron, which for Midland and equal Lancashire brands 
is 78s. d/d and for Northamptonshire No. 3 73s. 6d. d/d. 
The hematite situation remains satisfactory. In most 
districts the output has been sold for the first half of the 
year and good deliveries are being made to consumers. 
On contracts for the second half the producers will only 
sell at the price ruling at the time of delivery. There has 
been no change in the situation in the basic pig iron 
market. Supplies are scarce and the quotation remains at 
70s. less 5s. rebate to approved users, permission to advance 
prices not having yet been granted by the British Iron and 
Steel Federation. 


Scotland and the North. 


The situation of the Scottish steel industry con- 
tinues satisfactory. Sufficient orders are in hand to keep 
the works well employed for some months to come, and, 
in addition, the new naval and mercantile contracts 
recently placed on the Clyde assure fresh work being forth- 
coming as the orders in hand are worked off. A big tonnage 
of plates and sections is going to the shipyards, whilst 
the requirements of the constructional engineers show no 
signs of declining. Expectations that the prices of struc- 
tural steel will be raised this month have encouraged 
users to place forward contracts wherever possible, but the 
makers show little inclination to accept new business at 
current rates. The marine engineers are busy and most 
of the general engineering establishments have a con- 
siderable amount of work on hand. The situation in 
the plate department has greatly improved since the 
first quarter opened, and the production of boiler plates, 
which, not so long ago, was disappointing, is now 
on a good scale. The Scottish sheet-making estab- 
lishments maintain their rate of output, but the demand 
is still largely on home account. A short spurt occurred 
a week or two ago in export business, but it was short- 
lived. Business in re-rolled bars and strip keeps the mills 
well employed, and lately there have been fewer complaints 
of the difficulties of obtaining billets as a result of larger 
supplies of Continental material. In the Lancashire 
market there is an active demand in practically every 
department of the steel trade. Business in the lighter 
descriptions is active and large quantities of special steel 
are being taken up by machine tool makers and engi- 
neering concerns. Transactions in bright steel bars have 
been on an active scale. The official quotation remains 
unaltered at £13 10s. Most of the constructional engineers 
in Lancashire have taken the precaution of covering them- 
selves as far forward as possible, so that many of them are 
less disturbed by the prospect of higher prices than 
might be expected. For some weeks past, however, the 
producers of joists and sections have shown little inclina- 
tion to book important forward business. The demand for 
bars and strip seems to be increasing, and although fresh 
quantities of Continental material have been released, 
it has made little difference to the market. Lancashire 
bar iron makers report a steady demand, and some of the 
mills are in a much better position than a year ago. 
the North-West Coast the steel works are well employed, 
and recently orders for 7000 tons of rails were taken for 
South African and 1900 tons for the Chinese railways. 


Current Business. 


The P. and O. Steam Navigation Company, Ltd., 
is placing with Vickers-Armstrongs, Ltd., orders for two 
liners of about 23,500 tons each, gross. The Adelaide 
Steamship Company, Ltd., Adelaide, has placed an order 
for two cargo steamers of 5000 tons deadweight each 
with the Caledon Shipbuilding and Engineering Company, 
Ltd., Dundee. Colvilles, Ltd., have secured an order for 
3527 tons of steel rails for the South African Railways and 
Harbours Administration. R. Y. Pickering and Co., Ltd., 
Wishaw, have decided to carry out a scheme of expansion 
at their works and to install new plant because.of the 
large number of orders for railway wagons, carriages, and 
railway equipment which have been secured lately. The 
Connah’s Quay Gas Company, Ltd., which was the pioneer 
company to supply gas and water to the Deeside area, 
has been bought by Stellite, Ltd., patent fuel manu- 
facturers. The Renishaw Iron Company, Ltd., Derbyshire, 
have put into operation a blast-furnace which has been idle 
for six years. The production of the company’s two furnaces 
will now be 2000 tons of pig iron per week. Harland and 
Wolff, Ltd., are arranging for the construction of a large 
aircraft factory adjoining Queen’s Island Works at 
Belfast. It is announced that a complete range of baths 
for pickling and hot galvanising has been installed and is 
now in operation at the works of Palmers Hebburn Com- 
pany, Ltd., Hebburn-on-Tyne, one of the companies 
associated with Vickers- Armstrongs, Ltd. This depart- 
ment of the works is capable of dealing with 10,000 tons of 
material per annum. It is intended to cater for the 
requirements of Tyne shipbuilders for hot galvanising 
work up to the largest sizes of plates, sections, pipe work, 
&c. The whole of the ironwork and machine shops 
formerly used for shipbuilding are now available for fabri- 
cation work on heavy and light sections for structural 
jobs. The De t of Overseas Trade announces 
that the following contracts are open for tender :—Indian 





Notes and News. 


Export quotations are 


Stores Department: steel tires and axles (Simla, May 
14th); City of Johannesburg: road-making plant, com- 
prising five 12-ton steam road rollers, three 3-ton petrol 
trucks and one crawler type 35 h.p. petrol tractor (Johan- 
nesburg, May 16th); South African Railways and 
Harbours: one Diesel-electric shunting locomotive of 
the two-bogie type and 60 tons total weight for 3ft. 6in. 
gauge, one Diesel-electric or Diesel-mechanical shunting 
locomotive of the three-axle type and 36 tons total weight 
for 3ft. 6in. gauge; one steam-driven 15-ton submarine 
rock breaker (Johannesburg, May 4th). Argentine State 
Oilfields Directorate : steel drums for oils and grease, &c.; 
cast aluminium taps for use with same (Buenos Aires, 
May 18th); 100 deep well pumps I}in. in diameter by 
7ft. long (Buenos Aires, May 26th). South African 
Railways and Harbours Administration: bridgework 
consisting of lattice girder spans, footways and launching 
gear (Johannesburg, May 26th). 


Copper and Tin. 


In view of the extraordinarily heavy buying in 
America which preceded the increase in the price of electro- 
lytic copper from 94c. to 94c. d/d, it is not surprising that 
the demand has since declined. In the first half of the 
month orders were placed by American consumers totalling 
148,000 tons, and practically three parts of this was placed 
in the few days immediately before the advance. It is 
estimated that the consumption of copper in the United 
States is not in excess of 55,000 tons per month, and it 
would therefore appear that consumers have covered their 
requirements for some time ahead. In Europe business 
has proceeded on less hectic lines, and although a few of 
the larger users of electrolytic came into the market and 
made their position secure for a few weeks ahead, there 
has been no inclination shown to follow the example of 
the Americans. Consumers in Great Britain are fairly 
well covered, but on the Continent the difficulties of 
arranging finance, import quotas, and various other 
obstructions have operated against forward business. In 
view of the rather unresponsive attitude of buyers in 
Europe, little attempt has been made to increase the 
export quotation, which remains in the neighbourhood of 
£41 10s. c.i.f. Nevertheless, a firmer tone is noticeable 
in the market, and it would be only in accordance with 
the expectations of most dealers if a steady upward 
movement in the electrolytic copper price took place. 
In the London standard market values rose sharply as a 
result of the news from America and the strong tone has 
persisted this week. Little speculation has been apparent 
in this market for some weeks, but now that prices have 
commenced to move operators are beginning to show more 
interest... Business in the tin market has been dis- 
tinctly lethargic. Complaints are heard that the control 
which is exercised over the market is causing a consider- 
able amount of business to be diverted and that consumers 
are placing their orders direct with the producers. The 
heavy backwardation also prevents producers or con- 
sumers from undertaking hedging operations. Specula- 
tion, of course, has been practically absent from the 
market for a long time. The gradual decline in the back- 
wardation to between £2 and £4 as a result of more supplies 
coming forward is therefore welcomed as offering a pro- 
spect of a return to more normal business conditions. 


Lead and Spelter. 


No development of interest has occurred in the 
lead market this week and prices have been steady. The 
consumption of the metal continues on a satisfactory 
scale, although lately it has declined somewhat from the 
high level ruling earlier in the year. Most consumers 


On | hold contracts covering their requirements for a few months 


ahead, and it is an indication of the strength of the 
demand for manufactured lead products that the manu- 
facturers frequently find it necessary to take up supple- 
mentary parcels. The quantities of lead coming forward, 
however, are sufficient to meet the requirements of the 
market. The lead used in this country is practically all 
from Empire sources, and there have been no arrivals from 
Mexico for some time. Metal from the latter destination 
goes direct to the Continent, and it is a promising feature 
of the position that the Continental demand appears to 
be expanding and to be well able to take care of the 
supplies. It is argued that the unsettled international 
position in Europe has affected the demand from Con- 
tinental consumers, but it does not seem to have done so 
to any important extent and probably any decline in the 
general demand has been made up by Government pur- 
chases. In Great Britain the rearmament policy has 
undoubtedly increased the consumption of lead, whilst 
the demand for building materials, in the manufacture of 
which lead plays an important part, does not decline. . . . 
Although there has been no change in the underlying 
conditions of the spelter market, prices have been firmer 
and at times have shown a tendency to advance. Whilst 
neither consumers nor speculators have shown much 
interest in the metal, the quantity passing into consump- 
tion has been maintained at recent levels. Some con- 
signments of foreign spelter are expected to arrive shortly, 
but it is not thought that the tonnage will be large. An 
interesting development has occurred in the zine sheet 
department, an agreement having been reached between 
the British and Belgian makers. This provides for an 
immediate advance of about £1 in the minimum price of 
zinc sheets. Both British and Belgian sheets will be 
quoted at the same price to consumers in this country. 
The quotation for the time being has been fixed for Belgian 
sheets at £24 ex warehouse and £18 f.o.b., the British 
quotation being £24 ex works. The Belgian makers have 
been given a quota of 25 per cent. in the British market. 

It is estimated that the consumption of zine sheets in 
Great Britain is about 23,000 tons per annum. In 1935 
the total imports into this country were 12,234 tons, of 





which 9176 tons came from Belgium. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : joists, 22s. 6d. ; 


Export. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. 
Hematite Mixed Nos. .. 316 6.. 
No. 1 317. 0.. 
Cleveland— (D/d Teesside Area) 
No. 1 is oan. © os 
No. 3 G.M.B... 310 0.. 
Me A PeeRe: 9 ick. gsi S Boxed wa 
Basic (Less 5/- rebate)... 310 0.. 
MIpDLANDs— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry sis @).. 
ze a Forge se ae 
Basic (Less 5/— rebate)... 315 0.. 
Northampton— 
Foundry No.3 .. .. 312 6.. 
Forge et, ee es 
Derbyshire— 
No.3 Foundry .... 315 0.. 
Forge ee es. 
ScoTtLanD— 
Hematite, f.o.t.furnaces 317 0 .. 
No. 1 Foundry, ditto .. 4 1 6.. 
No. 3 Foundry, ditto 319 0 
Basic, d/d (Less 5/~ rebate) 3 10 0 
N.W. Coast— (3 17 0d/d Glasgow 
Hematite Mixed Nos. .. {4 2 6 ,, Sheffield 
\4 8 6 ,, Birmingham 


MANUFACTURED IRON. 


Home. 
Lancs.— £04 
Cede Bares! stu BeBe Si. 
Best Bars 1012 6.. 
S. Yorxs.— 
Con eee... ... .» 86.3 6. 
Best Bars aie: 
MrpLanps— 
Crown Bars .. 10 2 6 
Marked Bars (Staffs. ea 
No. 3 quality... 810 0 
SE Se eee “ie eS 
ScorLtanp— 
Cost Rme 00. OS Tee SC 
Rss ws he ho ten oe es 
N.E. Coast— 
Common Bars ~ byephea ite Biro 
Best Bars ot  HoeT OP OR, G:. 
Double Best aed’ eye sR, 
STEEL. 
LONDON AND THE SouTH— Home. 
£ es. d. 
Angie: «66 net wince RPO .: 
eebis! xi. ws Oo 8: 
Joists SH: @ vy. 
Channels. : 815 0. 
Rounds, 3in. and up oa. oe, . 
An under 3in. Oo 4 
Flats, 5in. and under e238... 
Plates, jin. (basis) ee He eas 
pp eS Ne i. alee 
me din. .. De A, Stee 
” fein. ee 9 15 0 a 
&  ATote 910 0. 
Norrs-East Coast— £ s. d. 
Angles San we 
Tees. . ae 
Joists S.2p..@ =~ 
Channels. . Se. b. 
Rounds, 3in. and up Dit Be 
os under 3in. S brs 
Plates, jin. .. eae S.... 
6 eNOS « , te .. 
” ms... 2..5.. @ i... 
ae Tae 910 0.. 
Re tin. Oo: & Or. 
Boiler Plates, gins: oS: Oo2. 


MipLanps, AND LEEDS anpD DistrRict— 


£ s. d. 
Angles Oi! F556. 
Tees.. FT ¢: 
Joists 815 0. 
Channels... 2 a 
Rounds, 3in. and up a a 
» under 3in. a ae 
Flats, 5in. and under G..A«@ > 
Plates, in. (basis) ots": 
ce, es os ss 
ee >, 2. ie a Tp 
»  Yein... 912 6. 
” tin. . a =. ee 
Boiler Plates, Sn. Gi 3:-@ « 


Export. 
£ s. d. 
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STEEL (continued). 


Home. Export. 
GLasGow anpD DistrRict— £ s. d. & a. d. 
Angles Bh Or *7 10 0 
Tees. . TS, 810 0 
Joists si0' 6": *7 10 0 
Channels. . $12 6. *7 15 0 
Rounds, 3in. and up oF 6. *8 10 0 
= under 3in, ae ae 710 0 
Flats, 5in. and under O4,. Oe 817 6 
Plates, jin . (basis) 815 0. 715 0 
- | Bare e's 8 0 0 
‘4 fin. .. 95 0. ce 
” iin... 910 0. 810 0 
a in biad 9 0 0 
Boiler Plates . . 9 5 0. - 
SoutH Wares ArEa— ga SY. A s. d. 
Angles C8 ee. *7 10 0 
Tees. . 9. 2.84 *8 10 0 
Joists 815 0. *7 10 0 
Channels. 812 6. *7 15 0 
Rounds, in. and up O:/ 9B aw *8 10 0 
es under 3in. S28 710 0 
Flats, 5in. and under ee ee 817 6 
Plates, jin. (basis) Oy can ae 715 0 
oo, MR as o's Oy 8 0 0 
din. .. 976. 8 5 0 
fin. .. 912 6. 810 0 
* fin. .. 910 0. 9 00 
IRELAND—— BELFAST. Rest or IRELAND. 
£ 8s. d. £ 6. di 
Angles 812 6. 815 0 
Tees. . wma. . 915 0 
Joists oS =. 72 6 
Channels. . $17 6... 9 00 
Rounds, 3in. and up Q912'6. 915 0 
*° under 3in. 920. 9 4 6 
Plates, jin. (basis) 9S "04 9 2 6 
fein. .. : 2: $0.5 9 7 6 
din. .. * me 912 6 
i in. S ..@,. 917 6 
Bei 912 6.. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. S. 2.4. $4. a. 
10-G. to 13-G., f.o.r. 915 0.. 900 
14-G. to 20-G., d/d Je = re 910 0 
21-G. to 24-G., d/d »- 11:10 0 915 0 
25-G. to 27-G., d/d wa 2 SQ » F.6 


The above home trade prices 


are her 4 ton lots and over; 


2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 
Home. & m da. 


4-ton lots and up .. 13 10 0 
2-ton to 4-ton lots - 1317 6 
Under 2 tons ce. oe wee 
Export ; £12 15s. 0d., c.i.f. India. 


£11 15s. Od., f.o-b. other markets. 
£10 10s. Od. to £10 15s. 0d. f.o.b. 


a Scandinavia : 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. Od. 
Billets. 2s. a: 
Basic (0-33% to0-41%C.) .. ..7 0 0 
» Medium (0-42% to 0-60% C. ).. 710 0 
» Hard (0-61% to 0-85% C.) 8 0 0 
” » (0°86% to 0-99% C.) 810 0 
bs oo (99% ©, and'tip) — < oP OO 
Soft (up to 0-25%C.), 500tonsandup 5 17 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t.. 2 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 10 0 7/- 
6 p.c. to 8 p.c. £21 0 0 7/- 
” 8 p.c. to 10 p.c. £21 0 0 7/- 
” Specially Refined .. 
sa : Max. 2 p.c. carbon £33 10 0 11/- 
» 1 p.c. carbon £36 5 0 11/- 
0-50p.c.carbon £37 5 0 12/-- 
» carbon-free .. 9}d. per Ib. 
Metallic Cheteniann ea 2/5 per Ib. 
Ferro Manganese (loose), 7 6 p-c. £11 5 0 home 
» Silicon, 45 p.c. to 50 p.c. £12 15 O scale 5/- p.u. 
” » IWpe. £17 17 6 scale 6/- p.u. 
», Vanadium 12/8 per Ib. 
» Molybdenum 4/6 per Ib. 
» Titanium (carbon free) 9d. per Ib. 
or £200 to £205 


Nickel (per ton) 
Cobalt P 


6/3 to 6/9 per Ib. 








Official Prices, April 22nd. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 





CorprER— 

Cash .. £37 2 6to £37 3 9 
Three months .. £37 7 6to £37 8 9 
Electrolytic ; £41 5 Oto £41 15 0 
Best Selected igo d/d Bir- 

mingham £41 15 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) . . 104d. 104d. 

»  Brazed (basis) 10}d. 103d. 

Brass— 

Ingots, 70/30,d/d Birmingham £33 0 Oto £34 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  ‘Brazed 11}d. 1lZd. 

TIN 

Cash .. £206 10 Oto £206 15 0 
Three months .. £202 15 Oto £203 0 0 

LeaD: £16 0 Oto £16 1 3 

SPELTER : £15 2 6to £15 3 9 

Aluminium Ingots (British) . £100 

SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/- to 14/6 
Hamilton Ell 17/- to 17/6 
Splints 19/6 to 20/- 

AYRSHIRE 
(f.0.b. Ports)—Steam 13/- to 13/6 

FiIresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam .. P2i¢.. 14/6 to 14/9 
Unscreened Mevtaition 13/— to 13/6 

LorHIANs—— 

(f.0.b. Leith}—Hartley Prime 13/6 to 13/9 
Secondary Steam .. 13/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NORTHUMBERLAND, NEWCASTLE— 

Blyth Best 15/- to 15/6 
»  Second.. an 14/— to 14/6 
» Best Small .. 11/— to 11/6 

Unscreened 13/6 to 15/-- 

Duream— 

Best Gas.. .. 14/8 

Foundry Coke 20/~ to 23/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/— to 29/— 

South Yorkshire Best .. .. 23/— to 24/- - 

South Yorkshire Seconds .. 20/- to 21/- 

Rough Slacks .. 1l/— to 12/- - 

Nutty Slacks . 10/- to 11/- 

CaRrpiIrF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 

Best Seconds Gre 19/— to 19/44 

Best Dry Large 18/9 to 19/3 

Ordinaries 18/3 to 18/6 

Bunker Smalls 13/6 to 14/6 

Cargo Smalls . . 12/6 to 13/- 

Dry Nuts 24/- to 25/- 

Foundry Coke 28/— to 47/6 

Furnace Coke 24/- to 25/- 

Patent Fuel 21/- 

SwansEa— 

Anthracite Coals : 

Best Large .. ‘ 36/— to 40/+ 

Machine-made Cobbles. 41/- to 48/6 

Nuts 40/— to 48/6 

Beans 25/- to 35/- 

Peas Ages 19/- to 23/- 

Rubbly Culm 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 oe 
Diesel Oil oh om P 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Paris Suburban Sewerage. 


Tue Paris sewage system does not provide for a 

separation of flood water from used water, but this course 
is being adopted, as far as possible, under the big sanitary 
scheme now under execution in the Department of the 
Seine and adjoining areas. As nearly all the sewage from 
suburban towns will converge through Paris mains to the 
Clichy sedimentation station, the volume must not be 
increased unduly by flood water. There are few suburban 
towns where the sewerage arrangements will not allow of 
their being brought into the general system of separation, 
which, nevertheless, may be more or less partial in view 
of the necessity of a certain dilution to ensure the flow of 
sewage by gravitation over an extensive area. The work 
now being carried out offers some difficulty, one example 
being the construction of a syphon for a maximum 
delivery of 150 litres a second under the river Marne which 
it has taken a year to complete. The double syphon had 
to be laid in a trench in the river bed and under the banks 
in order to avoid obstruction to navigation. Each main 
is built up in three parts of light gauge high-resistarice 
sheet steel, electrically welded, the diameter being 1- 64ft. 
and the length 278ft. The middle part is horizontal and 
the ends rise with flattened curves to reinforced concrete 
chambers, comprising two separate inspection chambers 
on one side of the river and a decantation chamber on 
the other side, with arrangements for flushing the mains 
with water from the river Marne. Trenches were dredged 
across the river bottom to receive the straight sections of 
the mains, and the ends were connected under water with 
flexible joints. The construction of the inspection 
chambers was an arduous undertaking on account of fine 
water-logged sand being struck at a depth of 10ft., which 
could not be kept from rising inside the sheet piling. 
Building therefore started near the surface on piles, and 
as the level of the liquid sand fell during dry weather, 
operations were continued downwards, and, finally, 
liquid cement was injected in the foundation. 


Threatened Coal Strike. 


The tension between coalowners and miners in 
the Nord and Pas de Calais has been strained to the point 
of the colliers threatening to promote a national strike 
from May Ist if they fail to obtaim acceptance of claims 
for an advance in wages and for other advantages and 
reforms affecting the men at the surface as well as under- 
ground. The claims are the most comprehensive yet 
made on the basis of the Socialist formula, and cover not 
only wages but supplementary payments which owners 
grant to the men more as an encouragement than as a 
right, while all hands are to be entitled to automatic 
promotion from one grade of worker to another, and no 
distinction will be made between surface workers and 
hewers and others underground in discussions on matters 
regarding wages and social benefits. Owners would, in 
fact, find themselves deprived of control over the men they 
employ. The two parties have been discussing the claims 
for a considerable time, and while conceding some of them 
the owners declare that they can go no further. What 
they have offered will, they say, impose additional heavy 
burdens on the industry, while it is affirmed that there 
are stocks of 3,000,000 tons of coal at bank. All previous 
disputes have been settled by the State granting com- 
pensations to the owners at the expense of foreign coal, 
and the miners continue to believe that the Government 
has not exhausted its powers of conciliation by means that 
inevitably increase the price of fuel. Official attempts at 
arbitration have already begun, with dubious prospects 
of success in view of the drastic character of the men’s 
claims, and it is obvious that while the Government will 
go to an extreme limit in order to avoid trouble at the 
approach of the general elections, the conditions at present 
are such that the limit appears to’ offer little scope for 
negotiation. The policy of deflating values by 
reducing prices of gas and electricity will be completely 
defeated if coal prices are raised, and the country’s 
economic future depends upon such deflation. 


Artisan Organisation. 


In view of the fact that there are estimated to be 
nearly 2,000,000 artisans or master craftsmen in the 
country, their numerical importance enables them to 
exercise some influence on industrial evolution which 
increases with the power of their organisation. In light 
engineering, many thousands of men carry on business in 
small shops, and what is done for their advancement 
should be beneficial to the metal working trades. All 
classes of artisans are well organised for the protection of 
their immediate interests and the carrying out of ideals 
that aim at a decentralisation of industry and freedom 
of exchanges. Those ideals conflict with the interests of 
industrialists, so that their realisation is not likely to 
make much progress unless the present industrial struc- 
ture should be in r of collapse. Master craftsmen 
have their Chambres des Métiers that control the different 
trades, and see that laws passed for the benefit of artisans 
are properly applied. There are besides regional associa- 
tions which are affiliated toa National Federation. Although 
a great deal has been done for the artisan, notably in 
relieving him of taxation, the main object of raising the 
professional status of craftsmen has not yet been 
achieved, and the Comité d’Entente d’Action Artisanale, 
or Committee of Collective Action, is now carrying on an 
active campaign in favour of legislation for “‘ consolidat- 
ing the artisan class into an autonomous co-operative 
body.” The aim of this Committee is to bring artisans 
into a closed corporation to which membership can only 
be obtained on proof of professional skill. It is suggested 
that the artisan should have a diploma, and that the 
standard of skill should be raised by an extension of the 
school-leaving age to allow of a preliminary apprentice- 
ship with the idea of ieading boys into trades suited to 
them. This preliminary school training would be followed 
by a complete apprenticeship, aided by an organisation 
to provide facilities for apprentices and master craftsmen 
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STEAM GENERATORS. 


444,147. June 28th, 1935.—INnpImrmEdriLy Hearep Borers, 
Schmidt’sche Heissdampf-Gesellschaft, mit beschrinkter 
Haftung, Rolandstrasse 2, Cassel-Wilhelmshéhe, Germany. 

In this boiler steam is generated by the indirect transference 
of heat from the furnace to the water tubes by means of steam. 

The furnace is formed with water walls of tubes and is roofed 

over by the front and back tubes. The front tubes are bent 
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backward and forward as shown at A, and the back tubes 
directly forward—see Both discharge to the drum C. 
Steam from this drum is led to the jackets of tubes D, which 
generate the working steam, while the condensate flows back 
to the closed circuit of the furnace tubes by the downcomers 
E. Some heat is also added to the jacketed tubes by the passing 
furnace gases, while there is a superheater at F.—March 16th, 
1936. 


INTERNAL COMBUSTION ENGINES. 
443,769. October llth, 1935.—Exuavust Gas PURIFIERS FOR 
INTERNAL CoMBUSTION ENGINES, R. Blum, Hotel Waldorf- 
Astoria, Park-avenue, New York, United States of America. 
The invention relates to 
exhaust gas purifiers for 
internal combustion engines, 
operating by induction of air 
into the exhaust pipe for the 
purpose of effecting oxida- 
tion or combustion of car- 
bonaceous matter in the 
exhaust gas, thus securing 
exhaust which is wholly or 
nearly invisible and odour- 
less. A is the end portion 
of the exhaust manifold, and 
B is part of the exhaust 
manifold joined thereto. 
Supported within the pipe 
B is a short tube or nozzle 
C extending through the 
base of a cup D. Near its 
base the cup has air holes 
from which tubes H lead to 
air holes E in the wall of 
the pipe B. The nozzle and 
cup are supported within 
the waist portion of a 
Venturi tube G inserted into 
the exhaust pipe, and within 
the larger of the tube 
G, facing the nozzle orifice, 
there is a second Venturi 
tube J, in which an intimate 
mixture of the gases is pro- 
duced.— March 5th, 1936. 
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TRANSFORMERS AND CONVERTERS. 


444,129. December 11th, 1934.—Mzans ror Repuctne Noise 
FrRoM Exectric TRANSFORMERS, The English Electric 
Com: , Ltd., Queen’s House, 28, Kingsway, London, 
W.C2, aad A. T. Chadwick, Siemens Works, Stafford. 

This invention relates to alternating current electrical 

apparatus immersed in a tank of pe ee Se ery such as, for 

example, an oil-immersed transformer. Vibrations set up by 
transformer cores are transferred through the oil to the side 
walls of the containing tank, which are thus caused to vibrate 
and emit a humming noise. With the object of reducing such 
noise the casing is made up of an inner vessel forming the tank 
proper, with its side walls stiffened to reduce the amplitude 
of vibration, and an outer envelope carried by, but spaced apart 
from, the main tank, and so completely surrounding its side 
walls that no part of them is directly exposed, the means 
securing the outer envelope to the main tank incorporating 
sound insulating material such as rubber throughout, so that 
there is no sound-transmitting connection between the two. 

The sheet steel sides A of the tank are provided with stiffening 

webs in the form of sheet steel strips B welded to the tank 

sides and standing out edgewise therefrom. These webs, 

—, shown in the drawing as horizontal, may also be 

vertical or inclined, but preferably lie along the longest dimen- 

sion of the tank side. e top flanges of the main tank are 
constructed of steel plates C welded to the tank. A bottom 
flange D is formed by strips which 2 agen under and are 

© outer envelope E 


welded to the bottom of the tank. 





to perfect their skill and professional knowledge during the 
whole course of their careers. 








Thick strips of 
insulating material H are placed 
of the main tank, and more rubber strips 
J,which may be thinner, rest on the top of the flange F, and on 


of flat steel plates and oe welded together. 


soft rubber or like 
on the bottom flanges 
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these bear clamping strips which are secured to the bottom 
flange by means of bolts. To support the envelope at its upper 
edges rubber strips K overlapping the flanges G and C are 
clamped thereto by means of metal strips.— March 16th, 1936. 


AERONAUTICS. 


443,763. August 7th, 1935.—Compounp Screw PROPELLERS 
For Arrcra¥rt, Makoto Shiga, No. 15 Aoyama Takagi-cho, 
Akasaka-Ku, Tokyo, Japan. 

This invention consists of a compound tractor screw pro- 

peller, characterised in that there are arranged on a common 

axis two propellers, of which the 
front one is made comparatively 
smaller in diameter than the rear 
one so that the screw blades of the 
latter may be located outside the 
slipstream generated by the former, 
the pitch of the screw blades of 
one of the two propellers being 
arranged in an opposite sense and 
driven in a reverse direction in 
relation to those of the other. 
The screw blades of the rear pro- 
peller are rotated outside the slip- 
stream of the front propeller, the 
disturbance of the slip-stream due 
to the inclination of the airplane 
is very slight, and hence the 
efficiency of propulsion is not so 
much deteriorated. Further, since 
the screw parts of the two propellers 
are arranged in reverse senses and 
their rotating directions are opposite 
to each other, the rotating moments 
which tend to tilt the airplane in 
a direction opposite to the revolu- 
tion of the propeller, when each of 
the propellers is fixed to rotating 
members of an engine and driven 
oppositely to each other, cancel 
each other so that the wing area of the airplane can be 
reduced and, at the same time, the vibrations can be 
eliminated by making them to cancel each other.—March 5th, 
1936. 


N°443,763 


ae 








MACHINE TOOLS AND SHOP APPLIANCES. 


444,153.. July 19th, 1935.—Mirts ror Routine Zinc, E. E. 
Milner, 619, North Mulberry-street, Muncie, Delaware, 
Indiana, United States of America. 
It is pointed out in this specification that in rolling down zinc 
slabs to sheet or strip it is very difficult to avoid cockling and 
the plates becoming unmanageable. The inventor consequently 

















arranges two wedge-shaped guides A A, which project mto the 
rte the rolls, and have knife-like edges. The guides 
are pivoted at B B and are held up to the rolls by springs C C. 
Beyond the fixed guides there is a series of staggered guide 
rolls D, which also help to confine the rolled sheet.—March 16th, 


1936. 


MOTOR CARS AND ROAD TRAFFIC. 


444,161. September 10th, 1935.—Enpiess TRacKs FOR 
Veunictzs, Limited Company formerly The Skoda Works, 
Pizen, J ova 37, Prague Il, Czechoslovakia, and 
E. Rezler, Dvorakova 9, Plzen, Czechoslovakia. 

Vehicles with endless tracks travel along an endless track 

which consists of individual links connected together by means 

of link pins. These link pins are provided with heads and are 
generally prevented from falling out of their own accord either 
by nuts or cotters, and sometimes by bolts bent over at both 





comprises four side walls with inwardly turned bottom flanges 
F and outwardly turned top flanges G,‘and may be made up 


ends and in similar ways. According to the invention the pins 
have only heads, which are formed with conical faces. Should 
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ing agent employed, the latter gas is actively absorbed 





the pins tend to work out of the links they are pushed back 
when they come into contact with the conical flange A of the 
driving wheel. They cannot, of course, work out the other way 
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on account of the head. The arrangement greatly simplifies 
repairs.— March 16th, 1936. 
443.762. August 7th, 1935.—Bocre Ventictzs, H. W. Jonkhoff, 
4, Berger (Rhein) Ufer, Dusseldorf, Germany. 
This invention is concerned with the steering of road vehicles 
earried by bogies. In the case illustrated the,load is carried by 
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the bogies A and B, which are described as being “‘ two-wheeled.” 
The draw-bar C is fixed to the transom D and steers the front 
wheels by the links EE. It is claimed that the arrangement 
assures that the wheels keep in track.—March 5th, 1936. 
444,143. May 29th, 1935.—Axxe Casines, E. Bugatti, Mols- 
heim, Bas-Rhin Department, France. 

In this arrangement of a car, or railcar, the engine is set 

transversely between the driving wheels, and its weight is carried 
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by a trough-shaped axle casing A through springs B. It is 
connected with the driving wheels through gear-boxes CC, 
universal joints D D, and axles E E. In this way the engine is 
relieved of road shocks. No mention is made in the specification 
of a differential gear.—March 16th, 1936. 


METALLURGY. 


443,891. July 2nd, 1934.—IRon-cHRomiuM Attoys, Alloy 
Research Corporation, 1001, Edison-highway, Baltimore, 
State of Maryland, United States of America. 

This invention relates to improvements in iron-chromium 
alloys which comprise 50 to 72 per cent. chromium, | to 5 per 
cent. carbon, 0-5 to 15 per cent. nitrogen, the balance being 
principally iron. More particularly the invention includes 
such an alloy which comprises 55 to 69 per cent. chromium and 
1 to 10 per cent. nitrogen, particularly 2 to 6 per cent. nitrogen, 
the preferred alloy comprising approximately 55 per cent. 
chromium, approximately 5 per cent. carbon, and approximately 
2 per cent. nitrogen. The alloys are preferably prepared by 
reducing chrome ore with a carbonaceous reducing agent in the 
presence of oxygen-free nitrogen or ammonia gas. The reduction 
may be effected in an atmosphere of nitrogen under pressure, 
or in the presence of ammonia gas under pressure. itrogen 
gas or ammonia may be passed into the chrome ore undergoing 
reduction as by bubbling the gas through a slag containing 
the oxides of iron and chromium formed by melting down 
chrome ore and a reducing agent in a suitable furnace. An 
electric furnace, for example, a 6-ton single-phase electric 
arc furnace, rated 60 cycle, 200 kW at 110-180 volts, and having 
two carbon electrodes projecting downwardly into a magnesite- 
lined furnace shell, is prepared for the reception of a charge 
of raw materials. Power is applied and an are struck from 
the furnace electrodes to a small amount of crushed ferro- 
chrome strung along the furnace bottom between the projected 
electrodes. When the furnace bottom and side walls are 
thoroughly heated, chrome ore, together with a suitable reducin 
agent, such as coke, and desired fluxing agents, lime an 
fluorspar, are added as rapidly as furnace conditions permit. 
The proportion of the charge first added melts down under 
the action of the intense heat of the electric furnace arcs to 
form a slag containing the oxides of iron and chromium which 
overlies the small pool of metal on the furnace bottom. The 
reducing agent added along with the initial charge of ingredients 
is in part distributed throughout the slag and serves to effect 
a reduction of the oxides of iron and chromium. The reduced 
metals gravitate through the slag into the underlying pool of 
metal formed upon the furnace bottom. In order to achieve 
an iron-chromium alloy of high nitrogen content, an inexpensive 
nitrogen-containing gas, such as ammonia, is preferably directly 
introduced into the slag during the reduction of the oxides of 
iron and chromium contained therein. The ammonia gas 


readily dissociates into the component gases hydrogen and 
introgen. While the former gas, in a manner, serves as a reducing 
agent to aid in the reduction of the reducible oxide content 
of the slag, and so permit a decrease in the amount of the 


by the nascent iron and chromium formed during the reduction 
of the oxides of these metals contained in the slag. This nitrogen 
is then carried into the metal beneath the slag. The incidental 
absorption of hydrogen gas by the nascent metals is, in most 
instances, unobjectionable in the production of ferro-alloys 
of the class indicated.— March 2nd, 1936. 


LIGHTING AND HEATING. 


444,125. November 16th, 1934.—Domestic Type ELEcTRODE 
Borers, L. G. Hill, 6, Gloucester-terrace, Thorpe Bay, 
Essex, and Hydrelex Electrical Utilities, Ltd., Works- 
road, Garratt-lane, Wandsworth, S.W.18. 

By means of this apparatus water may be heated electrically 
in sufficient quantity for average domestic use in a time mate- 
rially less than that required by existing thermal storage heating 
equipment without increasing the loading beyond economic 
limits. An unlagged copper tank encloses a system of electrodes 
and is provided with a means of inlet and outlet of water, 
an overflow and an indicator to give warning of the level of 
the water within the tank. The electrodes are so disposed that 
the neutral electrode is always interposed between the live 
electrode and the earthed case along all paths of lowest resistance, 
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and provision is made for the adjustment of the electrodes in 
relation to one another to compensate (1) for variations in the 
resistivity of tap water from different sources, (2) for variations 
in loading resultant upon the covering of the electrodes by 
solid deposits in service, and (3) to adjust the controlled tem- 
perature of the contents when used in conjunction with a semi- 
automatic control in which advantage is taken of the decrease 
in resistivity of tap water as its temperature increases to operate 
a suitably designed circuit breaker placed in the electrical 
circuit when the current rises to a predetermined value resultant 
upon such decrease of resistivity of the water between the elec- 
trodes, the applied voltage remaining constant. The illustration 
shows the tank A and the overflow B. The two electrodes are 
the conical-shaped pieces C and D, of which D is so mounted 
in the insulating block E that it may be raised and lowered by 
the screw gear F.—-March 16th, 1936. 


MISCELLANEOUS. 


443,890. June 2nd, 1934.—Mareriars Simcitatinc Woop, 
AND PROCESS FOR THEIR MANUFACTURE, M. Himmelheber, 
Kriegsstrasse 25, Karlsruhe, Baden, Germany. 

The object of this invention is to produce a material with very 
similar physical properties to those possessed by natural wood, 
such as weight, Losiede, capability of baing worked with the 
same tools and equipment as natural wood, but having the 
advantage of being a perfectly homogeneous structure of wood 
fibres, due to a uniform distribution or arrangement of the 
fibres with an crientation of the wood fibres similar to the 
hairy mass of a rough piece of felt. The practical result of this 
invention is a homogeneous wood-like product possessing almost 
all of the good qualities of natural wood and none of the detri- 
mental ones. The following example illustrates the invention :— 
Ten parts by weight of a 25 per cent. aqueous solution of gum 
arabic is mixed with 7-5 parts by weight of a polymerised 
phenol-formaldehyde condensation product at a normal or 
moderately raised temperature. The artificial resin is thereb 
transformed—under the influence of the protective colloid, 
in this case the gum arabic—into a dispersion, a fact which may 
be shown by the liquid becoming cloudy and gradually turni 
yellow and then white. The process of mixing may be continu 
for about one hour ; the finished emulsion is then diluted with 
82-5 per cent. water, resulting into a milky solution. The diluted 
emulsion is now ready to be used to soak the wood pulp and to 
work this pulp into felt. Five parts by weight of pine pulp is 
mixed with 1000 parts by weight of said solution for twenty- 
four hours until the pulp is thoroughly soaked. This pulp paste 
is then poured into a mould of whatever shape desired, and 
after removal of the water to give a felted structure is pressed 
to one-fifth of its volume. The pressed piece or pieces are then 
exposed to a temperature of 140 deg. Fah. to evaporate the 
water, after which the temperature is raised to 248 deg. Fah. 
during two hours to accelerate the process of polymerisation.— 
March 2nd, 1936. 


444,141. May 17th, 1935.—AsrastvE WHEELS, W. W. Triggs, 
Marks and Clerk, 57 and 58, Lincoln’s Inn-fields, London, 
9 


This invention relates to grinding wheels having abrasive 
grains bonded together by means of an organic bond. As a 
result of extended investigations, it has been discovered that 
the addition to organic wheel bonds of cryolite or any other 
fluoride substance which is insoluble in water and has similar 
properties, such as caicium fluoride, apatite and the like, has 
the peculiar property of enabling the finally matured rubber or 
resinoid bond thereof to form a bond composition which is 
more resistant to heat changes and gives unexpected beneficial 
characteristics to the grinding body, such as higher grinding 
quality, increased tensile and cross-bending strength, and longer 
life under the operating conditions than has heretofore been 
obtainable with the organic bonded wheels of this type pre- 
viously made in accordance with the ly pted 
practices. Cryolite is a natural double fluoride of sodium and 
aluminium, and has a composition corresponding to the chemical 
formula Na,AlF, or 3 NaF.AIF;. This compound occurs in a 
crystalline form having a specific gravity of 2-90 to 3-00 and 
a hardness of about 2-5, Mohs scale. The crystals are usually 
colourless to snow-white. Greenland cryolite containing 
13-23 per cent. aluminium, 32-71 per cent. sodium and some 
Mn,O; MgO, vanadic and phosphoric acids, is the important 





together grains of abrasive, such as crystalline alumina or silicon 
carbide grains, with a heat-hardened organic material, such as 
a vulcanisable rubber compound or a resinoid material, modified 
by the addition, either to the bond or as superficial coatings on 
the abrasive grains, of an insoluble fluoride substance such 
as finely divided cryolite, which may be either in the natural 
or synthetic form, and is proportioned in amount sufficient 
to obtain the desired grinding properties of the bond. In practice 
cryolite is added to the bond and mixed with the abrasive 
grains, the cryolite being thoroughly incorporated therein 
with or without other addition agents, either in the erude or 
raw rubber mass, or intermixed with the id, in any desired 
sequence of steps.— March 16th, 1936. 
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To-pay. 
CuremicaL ENGINEERING GrouPp.—Waldorf Hotel, Aldwych, 
London, W.C.2. Annual general meeting and dinner. 6.45 p.m. 
Inst. oF ENGINEERS-IN-CHARGE.—Holborn Restaurant, 
London, W.C.1. Annual dinner. 6.30 p.m. 
Inst. MECHANICAL ENGINEERS.—Storey’s-gate, St. James's 
Park, S.W.1. Second report of the Welding Research Com- 
mittee. 6 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, West- 
minster, 8.W.1. ‘‘ Granite Working Processes and Machinery,” 
Mr. H. M. Taylor. 7.30 p.m. 

N.E. Coast Inst. or ENGINEERS AND SHIPBUILDERS.—Minin 
Inst., Newcastle-upon-Tyne. ‘‘ Modernising the ‘ Silverpine 
and ‘ Silverlarch ’ and Increasing their Service Speed,” Mr. R. 
C. Thompson. 6 p.m. 

SaturpDay, ApriL 25ru. 

Nort# or ENGianp Inst. oF MINING AND MECHANICAL 
ENGINnEERS.—Newcastle-upon-Tyne. ‘‘ The Alteration of Coal 
Seams by the Intrusion of Some of the Igneous Dykes in the 
Northumberland and Durham Coalfield,” Dr. C. E. Marshall ; 
‘** Increased Feeders of Water at Clara Vale Colliery and Measures 
Taken to Deal with Them,” Messrs. H. E. B. Daniell and 
L. H. Forster. 2.30 p.m. 

Monpay, APRIL 277TH. 

ENGINEERS’ GERMAN CrrcLe.—-LInst. of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ Das Technische 
Museum in Wien "’ (The Vienna Science Museum), Herr Erich 
Kurzel-Runtscheiner. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Storey’s-gate, St. James’s Park, S.W.1. ‘‘ The Development of 
Automatic Refrigerating Plant,’’ Mr. A.C. Murdoch. 6.45 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C.2. 
“* Problems of Road Research,’’ Lecture IT, Dr. R. E. Stradling 
8 p.m. 

TuEsDAY, APRIL 28TH. 

Inst. of AUTOMORILE ENGINEERS: BIRMINGHAM CENTRE.— 
James Watt Memorial Hall, Great Charles-street, Birmingham. 
“* Motor Car Suspension and Independent Springing,” Dr: F. W. 


Lanchester. 7.30 p.m. 
Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. ‘‘ Demolition of Waterloo Bridge,’’ Messrs. 


E. J. Buckton and H. J. Fereday. 6 p.m. 

Inst. or Extecrricat Encrngers: N. Mipianp StupeEnts. 
—Hotel Metropole, Leeds. Annual general meeting. 7.15 p.m. 
WEDNESDAY, APRIL 29TH. 

Inst. or Civit ENGINEERS.—Savoy Hotel, London, W.C.2. 
Annual dinner. 7.15 for 7.45 p.m. 

Inst. oF Crvit ENGINEERS: Lonpon StTUuDENTS.—Great 
George-street, Westminster, 8.W.1. Film display describing 
Vickers’ Works, Sheffield. 6.30 p.m. 

Inst. oF MECHANICAL ENGINEERS: YoRKS. BRancu.—Grand 
Hotel, Sheffield. ‘‘ Corrosion of Boiler Metals,” Mr. J. 8. Merry. 
7.30 p.m. 

TuHuRsDAY, APRIL 30TH. 

Inst. or Evecrrica, Enaryerers.—Savoy-place, Victoria 
Embankment, W.C.2. ‘‘ Main Line Electrification throughout 
the World, with Special Reference to the Austrian Federal 
Railways,” Mr. E. R. Kaan. 6 p.m. 

Fripay, May Isr. . 

Nortu oF ENGLanp Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Grand Assembly Rooms, Barras Bridge, New- 
castle-upon-Tyne. Annual dinner. 7.30 p.m. 

Saturpay, May 2np. 

Inst. or ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 

Szction.—Visit to Oxford and district. 
Mownpay, May 4TH. 


or Ewnorneers.—Geological Society’s Rooms, 


Socrety , 
“A Short History of 


Burlington House, Piccadilly, W.1. 
Broadcasting,” Mr. L. Hough. 6 p.m. 
WepnNeEsDAY, May 6TH. 

Inst. of Merats.—lInst. of Mechanical Engineers, Storey’s- 
gate, Westminster, S.W.1. Annual May Lecture, “ The Escape 
of Electricity from Metals: Its Practical Consequences,” Dr 
C. C. Paterson. 8 p.m. 

Royat Socrery or Arts.—-John-street, Adelphi, W.C.2. 
“The Oil Engine and its Influence on Road, Rail, and Air 
Transport,”’ Mr. G. Mackenzie Junner. 8 p.m. 

THurspay, May 7TH. 

Rattway Civus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. “ Railway Accounts,” Mr. J. Quirey. 7.30 p.m. 
THURSDAY AND Fripay, May 7TH AND 8TH. 

Inon anv STEeEx Inst.—Inst. of Civil Engineers, Great George- 
street, Westminster, S.W.1. Annual meeting. 10 a.m. each 
day. Programme, page 364, April 3rd issue. 

Fripay, May 8TH. 

Inst. or MecHANICAL ENGINEERS.—Storey’s-gate, St. James’s 
Park, 8.W.1. Informal meeting. ‘‘ Power Transmission by 
Belts,” introduced by Mr. J. Hornsby. 

Inst. or SaniTARY ENGINEERS.—Caxton Hall, Westminster, 
S.W.1. ‘The Deterioration of Concrete Due to Chémical 
Attack,” by Dr. F. M. Lea. 6 p.m. 

Fray to Fripay, May 81TH To 157TH. 

Inst. or PetRoLEUM TECHNOLOGISTS.—Meetings in Holland 

and Germany. 
Turspay, May 12TH. 
IxLuMINATING ENGINEERING SocreTty.—Inst. of Mechanical 


Engineers, Storey’s-gate, St. James’s Park, S.W.1. Annual 
ti “ Progress in Illumination in France,” Dr. Merry 











commercial variety. In accordance with the invent 





, an 
abrasive article, such as a grinding wheel, is formed by bonding 
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Generation of Electricity in Great Britain. 


Tue Electricity Commissioners’ Report on the 
generation of electricity in Great Britain for the year 
ending December 31st, 1935, shows that the number 
of stations from which returns were received was 
458, a decrease of twelve from the number included 
in the Report for the year ending December 31st, 
1934. The difference is accounted for by the closing 
down of twenty-seven stations before January lst, 
1935; by the putting into commission of six new 
stations and two standby stations during the year, 
and by the inclusion in the return of seven other 
existing stations which had previously been operated. 
on a non-statutory basis, but became part of autho- 
rised undertakings during the year. The total 
number of units generated at the 458 stations was 
18,993,474,436, an increase of 12-4 per cent. on the 
corresponding figures for 1934. The total amount 
of coal, coke, and fuel oil consumed was 12,500,056 
tons, or an increase of 8-9 per cent. With a fuel con- 
sumption of 0-96 Ib. per kWh and a thermal efficiency 
of 28-59 per cent., the Battersea station of the 
London Power Company had the highest efficiency 
of all steam stations. Barking B, of the County of 
London Electric Supply Company, came second with 
1-09 lb. and 28-07 per cent., and was followed by 
Dunston B, of the North-Eastern Electric Supply 
Company, with 1-11 lb. and 27-25 per cent. The 
Clarence Dock station of the Liverpool Corporation 
figures were 1-12lb. and 26-21 per cent., while 
those for the Ironbridge Station of the West Midland 
Joint Electricity Authority were 1-42 Ib. and 25-59 
per cent. Battersea has the distinction of being the 
first station to generate at less than 1 lb. of coal 
per kWh. Twenty-six other stations achieved 
thermal efficiencies of more than 20 per cent., and 
eleven oil engine stations returned efficiencies equal 
to or better than that of Battersea. 


Selected Station Extensions. 


Wirs the approval of the Electricity Commissioners 
the Central Electricity Board has completed arrange- 
ments for further extensions of the selected stations 
which feed the grid im order to meet the increase in 
the demand for electricity which is expected by the 
autumn of 1938. Since the beginning of this year the 
Board has issued directions to the owners of selected 
stations for the installation of additional generating 
sets and boilers which will increase the capacity 
of those stations by nearly 500,000 kW, representing 
orders of an estimated value of more than £5,000,000. 
During 1934 and 1935 sanctions were given for the 
installation at selected stations of over 1,200,000 kW 
of new plant at an estimated cost of nearly 
£15,000,000. Directions already given during 1936 
to authorised undertakers will thus, when the work is 
completed, result in an aggregate increase in the 
capacity of selected stations of about 1,700,000 kW, 
and bring the value of extensions initiated within the 
past three years to £20,000,000. The stations con- 
cerned in the extensions for which directions have been 
issued since January Ist are Portobello, Clarence Dock, 
Kearsley, Hartshead, Sculcoates, Ferrybridge, Long- 
ford, Ironbridge, Deptford West, Willesden, Hackney, 
Barking, and Portishead. 


The Admiralty and the Special Areas. 


TuE First Lord of the Admiralty, Viscount Monsell, 
was recently approached by the Commissioner for 
Special Areas, Mr. P. M. Stewart, with a request that 
the Admiralty should give sympathetic consideration 
to the Special Areas, in the allocation of naval ship- 
building orders. In his reply to Mr. Stewart, Lord 
Monsell points out that in allocating orders the 
Admiralty is of necessity guided chiefly by the prices 
tendered, though such considerations as the capacity 
and experience of the various firms, and also the 
desirability of preventing monopoly and maintaining 
an adequate field upon which the Department can 
rely, are given weight. It is only subject to these 
essential points and within narrow limits that the 
Admiralty can, Lord Monsell points out, give special 
consideration to tenders on the ground that they come 
from areas particularly affected by unemployment. 
He hopes, however, that it will be possible to give the 
Tyne its fair share. From an analysis of the new 
construction programmes for the five years imme- 
diately prior to the war, and for the past five years, 
it is shown that from 1909-10 to 1913-14 there was 
an average of each programme of 33,200 tons on the 
Tyne and 65,€00 tons on the Clyde. For 1931 to 
1935 the similar figures are 10,600 tons and 18,900 
tons; while the total tonnages now under con- 
struction in these districts is 36,760 tons on the 
Tyne and 60,480 tons on the Clyde. These figures 


show that the proportion of tonnage received by the 
Tyne in comparison with the Clyde is slightly higher 
than in the pre-war period, although the nurhber of 


and the number of Tyne slips is much smaller than on 
the Clyde. Very misleading results can be obtained, 
says Lord Monsell, by taking only one year. With 
regard to the future of naval shipbuilding, the First 
Lord says that, taking a broad view, the indications 
are that under the contemplated replacement scheme 
all the usual warship builders will soon be fairly well 
employed, and he assures the Commissioner that the 
North-East Coast will receive all the consideration 
possible. 


A New Exit from London. 


Proposats by the London County Council and 
the Middlesex County Council to provide a means 
of exit to the west vid the Cromwell-road and Ham- 
mersmith Bridge-road to the new Chertsey arterial 
road were considered by a Select Committee of the 
House of Commons on Wednesday, April 22nd. 
The boroughs of Brentford and Chiswick, as well as 
Hammersmith and Chiswick residents, had presented 
petitions against the scheme, which was described in 
a Journal note of July 26th, 1935. The intention 
to utilise the 80ft. wide highway represented by 
Cromwell-road, which at present is wasted owing 
to the western end being blocked by the West London 
Railway, was originally propounded in 1889. Its 
importance to-day was pointed out to the Committee 
by Mr. Craig Henderson, K.C., on behalf of the pro- 
moters, who stated that in 1904 only 1000 vehicles 
an hour passed Hammersmith Broadway, while in 
1935 the figure was over 3000. Further westward 
the traffic had to pass what was described as “an 
absolute bottleneck.” The provision of a bridge over 
the railway and a road linking it to the Chertsey 
arterial road would cost about £2,500,000, of which 
the Minister of Transport had agreed to grant 60 per 
cent. An alternative scheme of carrying the road 
on top of the District Railway cutting near Baron’s 
Court was described by Mr. Peirson Frank, chief 
engineer to the London County Council, as the most 
costly of all the proposals, amounting to £2,215,000, 
as compared to £840,000 for this section alone. 
It would involve the use of girders of great length 
and high capacity weighing 40 tons each. Such a 
highway would link Central London with the main 
routes to Portsmouth and Southampton, as well as 
to the Great West Road. 


The Future of the Road Fund. 


At the dinner of the Exeter Chamber of Commerce 
on Friday last, April 24th, the Minister of T rt 
referred to the future of the Road Fund under the 
Budget proposals, denying that it was to be abolished, 
as had been rumoured in certain quarters. He ex- 
plained that it was to remain and tc be maintained in 
future by annual Parliamentary Votes, the proceeds 
of motor vehicle licence duties becoming a Treasury 
receipt. The Five-Year Programme of road recon- 
struction was to be in no way jeopardised, and it 
remained the Government’s intention to assist high- 
way authorities in carrying through their approved 
plans as expeditiously as practicable. The plans sub 
mitted had now a gross value of £137,000,000, and 
about. 70 per cent. of the approved cost would fall on 
the Road Fund. Referring to the Budget proposals 
at the forty-ninth annual general meeting of the Roads 
Improvement Association, Sir Arthur Stanley, the 
Chairman, said that the raid on the Road Fund of 
£5,250,000 by the Chancellor of the Exchequer had 
destroyed his optimism in the future improvement of 
roads. At a time when new vehicles were coming on 
to the roads at the rate of over 500 a day, road user; 
had to continue to suffer from imadequate roads and 
increased restrictions. In a memorandum on road 
policy submitted to the Prime Minister, the Chan- 
cellor of the Exchequer, the Minister of Transport, 
and the Minister of Health, the Society of Motor 
Manufacturers and Traders urged the immediate 
establishment of a central authority to reconstruct, 
maintain, and administer Class A and B roads in 
order to improve this country’s competitive position 
in the world market, in the matter of cheap, efficient 
road transport for goods. 


New By-product Coking Plant at Glasgow. 


On Monday, April 27th, the new coke oven and 
by-product plant at the Govan Iron Works of William 
Dixon, Ltd., was formally opened by the Lord Provost 
of Glasgow, Mr. John Stewart. A description of the 
plant, which was designed and constructed by Simon- 
Carves, Ltd., will be found elsewhere in this issue. 
In the course of a short speech, Dr. Robert Thomas 
Moore, the chairman of William Dixon, Ltd., referred 
to the long association of the Dixon family with 
Glasgow, and said that a hundred years had passed 
since ‘‘ Dixon’s Blazes”’ first lit up Glasgow, during 
which period the ironworks had been carried on and 
had helped the pro-perity of the city. That tradi- 
tion, he said, had influenced the directors in their 
decision to build the new coke ovens at Glasgow, and 
not at their colliery. The iron ore came, he said, 
from abroad, and the new plant would further assist 
in giving employment to Glasgow’s ships, seamen, 
docks, and railways, and the men who were employed 





the larger firms has been reduced from four to three, 


| recorded that the first William Dixon, the founder of 


the firm, came from Northumberland in 1771. He 
leased the Govan coalfield and later became a partner 
in the Calder Iron Works. He died in 1822, and was 
succeeded by his youngest son, William Dixon, who 
took a leading part in the development of the Govan 
Iron Works and Colliery, and in the construction of 
the Greenock Railway, and was sole proprietor of the 
Pollock and Govan Railway and the line from 
Rutherglen to the harbour. William Dixon died in 
1859, and was followed by his son, William Smith 
Dixon, who turned the business into a private limited 
company. He died in 1880, and in 1906 the public 
company was formed. 


The Federation of British Industries. 


At the annual general meeting of the Federation 
of British Industries, which took place on Wednesday, 
April 22nd, Lord Hirst of Witton was elected Presi- 
dent for the coming year, and Lord Aberconway, 
of Thomas Firth and John Brown, Ltd., and Mr. 
A. H. Kilner, of Courtaulds, Ltd., were elected 
additional Vice-Presidents of the Federation. In 
a short speech referring to his election, Lord Hirst 
said that, having been for some years chairman of 
the Empire Committee of the F.B.I., he already 
realised the great importance of the Federation, and 
the magnitude of some of the problems with which 
it had to deal. During the coming year he foresaw 
that many questions of importance would arise, such 
as the part that industry could play in matters of 
national defence. We might expect also visits from 
many representatives of our Dominions overseas, 
which would lead to a full consideration of a most 
important aspect of our national life namely the trade 
relations between the various parts of the Empire. 
Furthermore, some of our trade agreements with 
foreign countries would fall to be re-negotiated, 
and doubtless negotiations would also be started with 
countries with which we had not yet concluded 
agreements. All those problems, he said, would 
require statesmanlike handling. 


New Deep Water Quays on the Tyne. 


Tue Commissioner for Special Areas in England 
and Wales announces that agreement in principle 
has been obtained on the steps necessary to bring 
into effect the proposal which, for some time past, 
has been under consideration for the construction 
of deep-water quays on the north side of the Tyne 
Dock between Jarrow and South Shields. The 
scheme, which is to be undertaken by the Tyne 
Improvement Commission, comprises an open water 
jetty with a maximum depth of 35ft. of water along- 
side. The jetty will be equipped with up-to-date 
appliances for handling all kinds of traffic, and it 
wili be capable of dealing with the largest ships. 
The jetty, when completed, will provide within three 
miles of the open sea facilities which it is expected 
will lead to greater traffic, and, it is hoped, to increased 
industrial development within the whole surrounding 
area. The total estimated cost is reckoned at about 
£1,350,000, towards which sum the Commissioner 
has offered grants amounting to £400,000. The 
carrying out of the scheme will necessitate the transfer 
of the Tyne Dock from its present owners, the 
L.N.E.R. Company, to the Tyne Improvement 
Commissioners, and the railway company is now 
seeking immediate Parliamentary powers to authorise 
that transfer. The work will, it is expected, find 
employment for 350 men for two years on the quay 
construction, while upwards of 100 men will be 
employed for about eighteen months on the necessary 
work of dredging. 


The Vienna Technical Museum. 


THE present session of lectures arranged by the 
Engineers’ German Circle was brought to a successful 
close at the Institution of Mechanical Engineers on 
Monday, April 27th, when a lecture was given by 
Ing. Erich Kurzel-Runtscheiner, on “ The Technical 
Museum in Vienna.” Herr Runtscheiner, who is a 
member of the staff of the Museum, said that it was 
the duty of the modern museum, not only to collect, 
but to make its collection of real use and interest. 
He suggested that technical museums could not be 
dispensed with, because objects of technical interest 
and tools and machinery connected with industrial 
progress were all too often destroyed as soon as they 
ceased to be useful. The only way to save such objects 
from oblivion was, he said, to place them in a collec- 
tion. He then went on to describe with the aid of 
lantern slides the history of technical collections in 
Austria, which, he said, went back to the sixteenth 
century, when Ferdinand of Tyrol made his famous 
collection of tools at Ambras Castle, near Innsbruck. 
The valuable collections of the Vienna Art Museum 
and the Imperial Court were later combined, and in 
1908 the foundations of the Technical Museum ii 
Vienna were laid by the Emperor Franz Joseph. 
That museum has a fine collection of engineering and 
industrial exhibits, and it endeavours by the exhibi- 
tion of films and by special lectures to arouse interest, 
not only in past technical developments, but in the 
scientific and economical developments of modern 





at the ironworks and coke oven plant. It may be 
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The Chambon Barrage. 


No. 
(Concluded from page 446, April 24th.) 


WatER SUPPLY PRECAUTIONS. 


A T Chambon there is no power station at the foot 
of the barrage at the present time, but it is 
necessary to ensure the regular supply of power to 
the Saint-Guillerme power station operated by the 
Société des Forces Motrices de la Haute Romanche 
and constructed in 1929-1930. A provisional water 
supply for the station was arranged to run from 
Dauphin, a village situated at the upstream end of 
the plain of Chambon at the 980m. datum, as is 
shown in Fig. 1 (ante). From Dauphin to the barrage 
the supply channel consisted of a temporary wooden 
conduit. The supply then entered a tunnel on the 
right bank at the 975-50m. datum, and thus was 
brought to the new feeder conduit taking in the waters 
of the Ferrand on the way. After travelling a distance 
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Fic. 9—PLAN OF PIPE LINE SYSTEM 


of 7-700 kiloms. it supplied the power station at a 
head of 218m. The problem presented was to provide 
this feed with an initial head varying from 0m. to 
60m. by means of a tunnel which must not be 
drowned. As will be seen in Fig. 9, the solution 
arrived at was as follows :—The permanent water 
supply head, situated on the right bank, is pro- 
tected by grills having a mesh of 30mm. Two 
pressure conduits of 1-60m. interior diameter and 
72 m. long, leave the supply chamber and end in an 
underground chamber containing the sluice valves. 
At the head of each conduit is fitted a protecting 
sluice gate of the rolling type which is controlled from 
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Fic. 10—SLUICES IN PIPE LINE 


the top of the barrage either by hand or electrically. 
These sluices are normally raised and rest on 
the left of an inspection chamber cut in the side 
of the control shaft, as in Fig. 10. They have an 
area of 2-54m. by 2-20m., and are released from 
their seatings by excentric rollers. They can be 
raised in eight minutes by electric motor or in one 
hour forty minutes by hand. The sluice valves are 
used for control, and only when their opening is 
complete are the sluice gates reopened and the conduit 
put back into service. The sluice valves are operated 
by groups of oil-operated servo motors, normally 
functioning at a pressure of 5 kilos per square centi- 
metre, the valve being balanced by by-pass operation. 





II. 


At a pressure of 35 kilos. per square centimetre the 
valves can be operated at full head without the 
by-pass. In addition, the operation can be accom- 
plished in eight hours by hand pump in the event of 
a breakdown of the power supply. Each valve is 
provided with a 12 h.p. motor, which normally opens 
it in two minutes. 

One conduit leads from the sluice valve chamber 
along a tunnel to the butterfly valve chamber. The 


other bifurcates, one main also leading to the butterfly 
valve chamber, and the second to the velocity reduc- 
ing chamber at the head of the tunnel feeding the 
Saint-Guillerme power-house. 

Fig. 





As shown in 1l, the reducing chamber 
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old river bed. The sluice gates and conduits 
were supplied by Bouchayer Viallet, while the 
firms of Neyret-Beyler and Piccard-Pictet supplied 
all valves. 


Scour Pree LINE. 


A scour line is fitted to the barrage. The original 
intention was to fit it in the temporary by-pass tunnel, 
but this plan was changed, and it is now placed in a 
tunnel on the 952 m. datum through the barrage 
itself. The headstock tower is a semi-cylindrical 
structure fitted with inlet grills. From it a conduit 
at a height of 64-30 m. passes through the barrage. 
Its diameter varies between 2-25 m. and 1-97 m. 
It is equipped, as shown in Fig. 12, with a sluice 
valve and a needle valve with variable nozzle, 
only differmg in dimensions from those used in the 
supply line to the Saint-Guillerme power station, 
being 1-90 m. instead of 1-60 m. in diameter. The 
valve house was constructed half on a corbel sus- 
pended by ties anchored in the downstream concrete 
surface of the barrage. The scour line is capable of 
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FIG. 11—SAINT-GUILLERME SUPPLY — VELOCITY REDUCING CHAMBER 


is fed vid a sluice valve and a needle valve of the 
variable-throttle type. The needle supported on 
three rollers and controlled by three square-threaded 
screws ensures that the flow is proportional to the 
head. Its regulation is by hand or by means of a 
portable electric motor, which will engage the square 
end of the operating shaft. The pressure energy of 
the water is expended first in the branch pipe and 
then in a turbulence chamber, which has a length of 
15 m., widths of 5m. and 9m., and a height of 
5:76m. Here the water breaks against a baffle 
dam of cement and flows over it into the tunnel. 
The upstream face of the dam exposed to the jet is 
protected by a bulwark of planking and sheet iron. 





evacuating 90 cubic metres per second under the 
maximum head of 88 m. Fig. 13 is a view of the 
discharge just opening. 


FLoop WATER RELEASE. 


The flood water release is installed on the spur on 
the left bank, and consists of four weirs equipped with 
sector gates as shown in Fig. 14. Each sluice is 8 m. wide 
with a threshold at the datum 1036-50 m., allowmg 
for the evacuation of 110 cubic metres per second at 
the normal capacity of 1040 m. It was considered 
advisable in view of the strycture adopted to be able 
to deal with a flood of 440 m*, an amount greatly 
in excess of any known floods (see Table IT). The 
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FiG. 12—SCOUR PIPE SLUICE AND NEEDLE VALVES 


For a discharge of 12 cubic metres at a head of 60 m. 
nearly 10,000 h.p. is dissipated in turbulence and 
heat. For this reason the method is purely pro- 
visional. The Société de la Haute Romanche has 
visualised the construction of a power station at 
the barrage built above the present butterfly valve 
chamber in the intermediate delivery line. The 
excavations, the linkages to the conduit by means 
of a branch pipe, and the tail race linking up with the 
tunnel to Saint-Guillerme are already completed. 

The two conduits mentioned above terminate at 
two butterfly valves, each capable of evacuating 
50 cubic metres per second at maximum head. The 
special shape of the pivot bearing ring, of which 
the section is approximately rhomboidal, ensures 
good dispersion of the discharge jet, so that its 
energy is dissipated in air before it falls into the 





two central weirs are operated either by 5 h.p. elec- 
tric motors, which take 6 min. to provide the maxi- 
mum aperture of 5:50 m., or by hand with a time of 
opening of 14 hours. They were built by Bouchayer- 
Viallet. The outer weirs, supplied by the Société des 
Barrages Automatiques, of Ziirich, operate auto- 
matically by means of floats. Provision is made by a 
system of weirs, and by-pass valves to give (1) auto- 
matic weir raising in proportion to the rise in water 
level above normal; (2) automatic limitation of the 
amount of opening to an adjustable limit to avoid an 
artificial flood in case of too-rapid operation; (3) 
hydraulic opening of the whole of the weir. In addi- 
tion, each outer weir can be operated either by hand 
or by a 3 h.p. electric motor. 

The problem of flood evacuation was somewhat 
complicated as the site did not allow of the construc- 
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tion of flood conduits, and the restoration of flood 
water directly into the Romanche would endanger a 
cone of glacial formation, the strata of which were 
sloping. The summit of the cone carried the new road. 
The whole problem was investigated on a scale 
model of 1 : 60 at the hydraulic laboratory of Neyret- 
Beyler and Piecard-Pictet. The solution arrived at 
is illustrated in Fig. 16 and in the views on page 440, 
ante. A large funnel collects the flow from all four 
weirs, the side walls of which are designed to displace 
the sheet of water and ensure the correct flow with 
any combination vf weir arrangement. The water is 
delivered to a tunnel through the rock whence it 
reaches the level of the Romanche below the glacial 
cone by means of a closed metallic aqueduct, 45 m. 





construction of the vortex chamber, the Saint- 
Guillerme power station operating at reduced power 
on the auxiliary feed from the Ferrand only. 

The barrage itself was completed in the summer of 
1934, the headworks being constructed in October 
and November. The deviation of the road from 
Grenoble to Briangon was an important section of the 
work. Although the length of the deviation was only 
4620 m., the number of engineering works in that 
length was great, especially amongst the liasic 
schists of the right bank. For example, tunnels were 
made, one 746 m. long, one 58 m., one 50 m., and one 
32 m. long. The road traversed all four flood weirs 


by means of single-span trestle bridges in ferro- 
concrete and left the barrage at the right bank by a 





the flood discharge at Chambon, the removal of the 
wooden conduit, the adjustment of the supplies, the 
flooding of the conduits, and the final adjustments 
of the vortex chamber. These operations had to be 
carried out in a definite period of time, which was none 
too long, during which the Saint-Guillerme power 
station operated on the Ferrand only, and the water 
in the reservoir had to be maintained between the 
datum of the scour line at 955m. and that of the 
supply water headstock at 975-50 m. The scour line 
was closed on April 24th, 1935, and by May 6th the 
normal supply to Saint-Guillerme was available, 
after which date the rise of the water level was con- 
trolled progressively, being governed at first by the 
progress of the waterproof coating being given to the 





Fic. 13—ScCouR PIPE 


long, inclined at about 40 deg. to the horizontal. 
The aqueduct constructed of semi-stainless steel, 
(steel 54 NiCr), has a constant width of 4 m. and a 
height varying from 5-50 m. to 4:50 m. Ventilation 
holes are drilled in the top as the formation of air 
traps was found to affect the flow. The lower end 
describes an arc in the vertical plane terminating at 
an angle of 8 deg. 37 min. to the horizontal, which 
throws a jet about 30 m. away from the barrage foot, 
thus avoiding flooding of the foundations. In plan 
the aqueduct is also slightly curved to bring the water 
along the axis of the river. The whole area on which 
play the jets produced by the scour release, the inter- 
mediate outlet, and the flood water release is pro- 
tected extensively by gabions, concrete blocks 
chained together to form a flexible shield, sustaining 
walls of stone stanchions let imto the rock, and 
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FiG. 15—SECTOR SLUICE ON COMPENSATION BASIN 


channels constructed where the area of erodible rock 


was exposed, not only to the direct bombardment of | 


the various jets, but also to the erosion produced by 
the flow. 


PROGRESS OF CONSTRUCTION AND FILLING. 


The making of the concrete blocks, started in 1930 
and extended into 1934, was held up by the difficulties 
encountered in the excavations. During the whole 
of the operations, the power-house of Saint-Guillerme 
was supplied by means of the temporary lead from 
Dauphin in a wooden conduit 1760 m. long. The 
water crossed the work at the supply head by means 
of a cofferdam of ferro-concrete. The pressure con- 
duits had been laid down since 1929, and all clearing 
completed to allow of the construction of the vortex 
chamber and the different valve installations. In the 
spring of 1934 an interruption of the feed for two 
months permitted the erection of the valves and the 


NEEDLE VALVE DISCHARGING 


FIG. 14—SECTOR 


cantilever bridge, partly suspended on the foundations 
of the barrage, partly on piers, as shown on page 440 
The road on the barrage itself was made 
with particular care. The surface was a concrete 
with 400 kilos. of cement to the cubic metre. In 
this were set stones of porphyry surfaced by mech- 
anical brushing. After rolling this surface is non- 
skidding and shows up in mosaic. The new road was 
thrown open on November 27th, 1934, and the sealing 
up of the tunnel, which had carried the old road at the 
960 m. datum, could then be carried out. A concrete 
filling, 38m. deep, was used. At the same time, in 


ante, 











Fic. 16-THE FLOOD PENSTOCK 


the shelter of a dam the temporary diversion of the 
Romanche was blocked for 38m. During this time 
the scour line provided the temporary water feed 
without difficulty, owing to the small winter water 
supply. From December onwards the work on the 
flood release was begun, both in the rock gully at the 
barrage head and at the foot. Before the filling up of 
the reservoir the final work of transferring the feed 
water for Saint-Guillerme from the temporary lead 
from Dauphin to the final feed vid the vortex chamber 
was accomplished. It included the removal from 





Dauphin of the sector weirs which were to be fitted to 


GATES AT HEAD OF FLOOD PENSTOCK 


upstream face by cement gun, and later by the neces- 
sity of keeping below the sill of the flood evacuation 
works being carried out, whilst maintaiming a useful 
reserve capacity capable of absorbing a sudden rise 
in the waters. The evacuation capacity of the various 
draw-off valves allowed floods to be controlled 
without difficulty below the flow of 50 cubic metres 
per second, the maximum for August. 
Eventually in the summer of 1935 the ferro-concrete 
foot works, the erection of the metallic conduit, the 
erection of the sector sluices on their trunnions, and the 
defence works in the draining zone were all com- 
pleted. Cement injections made from the inspection 
galleries of the barrage enabled leakages to be stopped 
or reduced as they appeared. Finally, the maximum 
water level of the reservoir was reached on October 
9th. 
COMPENSATION BASIN. 

During the summer the Société des Forces Motrices 
de la Haute-Romanche started on its own behalf the 
construction of the compensation basin, rendered 
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necessary if the Upper Romanche was to have a flow 
independent of the supply given to the Saint-Guillerme 
power station. The site for the basin was chosen at 
50m. upstream from the bridge of Saint-Guillerme 
(see Fig. 1 ante). The installation consists of an 
earth dam with a width at the top of 1 m. and slopes 
of 3:2. The upstream face is protected by a ferro- 
concrete sheath, 150 cm. thick, of elements 15m. in 
width, separated by expansion joints. A skirting 
descended 2}m. below the base of the earthwork. 





The facing was covered with one coating of bituminous 
paint and one of aluminium paint. This dam with a 
length of 133 m. provides a useful reserve of 200,000 
cubic metres at the datum 743-50m. A single sector 
sluice, 20 m. wide with a lift of 54.m., forms a flood 
evacuator. It will remain open throughout the 
summer, leaving the normal flow of the river 
unchanged. In the left side wall of the big sector 
sluice is located the output regulation gear, consisting 
of a segment sluice, 2-30 m. wide. Its operation is 
accomplished by means of a float, a counterweight. 
and a cam, of which the profile is arranged to producc 
constant outflow irrespective of the head available. 
Fig. 15 illustrates the mechanism. The constant flow 











456 


THE ENGINEER 





May 1, 1936 








provided is adjustable by means of a sliding sluice 
arranged to meet the curve of the segment sluice and 
reduce the width of orifice provided. A measuring 
channel with raft tranquillising grills and limnigraphs 
carries the waters to the Romanche. 


UTILISATION OF THE WATER RESERVE. 


The period of utilisation of the reservoir extends 
from September 15th to April 15th. At the end of 
summer a period of drought frequently occurs from 
September 15th to October 15th, when it is advisable 
to have water available, relying on the rains of 
October and November to replace the loss. At the 
other end of the period the thaws and the snow 
melting period never commences before April 15th. 
The method of water supply is based on the following 
facts :—In autumn the flow at Livet is irregular, 
oscillating from 15 to 30 cubic metres; the flow at 
Chambon varies little, being between 3 and 5 cubic 





metres, except for an occasional flood. In winter the 
flow at Livet decreases steadily between the limits 
18 to 9 cubic metres, with a possible small flood at the 
end of January or February caused by a thaw. The 
flow at Chambon generally remains below 3 cubic 
metres and frequently reaches 1-5 cubic metres. 

The arrangement made fixes, by periods of three 
weeks, up to February Ist and by periods of two 
weeks from February Ist to April 15th, of the 
delivery from the compensation basin—see Fig. 17. 

The information contained in this description was 
provided by courtesy of Monsieur A. Haegelen, 
chief engineer of the hydraulic service of the South- 
East Region of France ; and by Monsieur A. Bourgin, 
of the Ponts et Chaussée Department. It has been 
reproduced, as have the illustrations, by courtesy of 
Le Genie Civil, to whom, as well as to Monsieur 
Haegelen and Monsieur Bourgin, we tender our 
acknowledgments and thanks. 








Cathode Ray Oscillograph for Oil 
Engine Injection Research. 


N the design, manufacture, and testing of the 
E-H oil engine fuel injection equipment, made 
by E-H Fuel Injection, Ltd., at Brentford, Middlesex, 
the makers were somewhat hampered by the lack of 
apparatus commercially available for rapid and 
reliable work. After a good deal of examination, the 
chief engineer of the company, Mr. Arthur F. Evans, 
was able to set out the necessary requirements, and 
the apparatus now described was designed by Mr. 
W. R. Groves, one of the company’s engineers, and 
constructed at the works. In conjunction with the 
pressure element developed, the apparatus has been 
found a very valuable asset to the study of the oil 
engine injection system handled by the company, 
quite apart from its value as an engine indicator. 

As the cathode ray tube is still somewhat of a 
novelty in engineering circles, a brief description of 
its working is given. 

The tube is rather like a large radio valve, in which 
the stream of electrons, instead of being caught by the 
positive anode, shoots through a small hole punched 
in it, and travels on until the electrons reach a 
fluorescent screen, appearing there as a spot of light. 
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FIG. 1—DIAGRAM OF THE CIRCUIT 


The anode 1s usually called the “ gun,” and is marked 
GN in the schematic drawing, Fig. 1. After leaving 
the gun, the beam passes through two systems of 
plates at right angles to one another (P2,, P 2,, 
Py, Py,), and it is the potentials of these plates 
which determine the position of the spot on the 
screen. It is possible by controlling the voltages 
on these plates to make the spot describe a curve, the 
rectangular co-ordinates of which are, for instance, 
pressure and time. 

The cylindrical electrode marked S H is known as 
the shield and is maintained at a negative potential 
with respect to the filament to focus the beam before 
the gun is reached. 

It will be understood that, owing to the extremely 
small mass of the electron beam, the device may be 
reckoned from a mechanical engineer’s point of view 
to be free from mertia. The tube is rather like a 
good quality radio loudspeaker, inasmuch as the 


results may be made or marred by the apparatus 
with which it is associated. The most important part 
of the apparatus is the pressure element. used to trans- 
late the mechanical effects into corresponding elec- 
The objects which ,were- specified and 


trical effects. 
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which had to be taken into consideration in the design 
of the element were :— 

(a) Simplicity of operation. 

(b) Electrical and mechanical stability. 

(c) Ability to obtain static calibration. 

(d) Freedom from frequency distortion. 


The following notes on some of the more important 
known methods will help the reader to understand 
why the carbon pile was chosen as being the most 
suitable for the purpose in hand. 


PRESSURE ELEMENT. 


(1) The Electro-magnetic Method.—The voltage pro- 
duced in a coil by a change in the magnetic linkages 
associated with it is proportional to the rate of change 
of the magnetic flux, and therefore to the rate of 
change of the mechanical pressure producing the flux 
variation. It means that before a pressure curve may 
be viewed on the screen, the output from the electro- 
magnetic unit must be electrically integrated. This 
is possible, but of necessity introduces a finite time 
constant into the circuit, making static calibration 
difficult. In other words, 
if a steady pressure be 
suddenly applied, the spot 
after making an _ excur- 
sion in the Y plane, will 
return of its own accord 
to the zero pressure posi- 
tion in a time depending 
on the time constant of 
the circuit. The circuit 
also tends to pick up local 
electrical disturbance, 
owing to the high resist 
ance values between valve 
grids and earth, and very 
careful screening is there- 
fore necessary. 

The advantages of this 
method lie in the absolute 
constancy of the electro- 
magnetic unit and the 
possibility of obtaining a 
rate of change curve, which 
is sometimes useful. It, 
however, may be obtained 
by other means, as will 
be fexplained later. The 
device is unaffected by 
heat and the sensitivity 
is good in the case of 
the velocity curve. 

(2) The Piezo-electric Crystal.—There are a number 
of crystals that develop a voltage when compressed, 
and the most effective of all is Rochelle salt. This 
substance develops very high voltages on compression, 
but has the disadvantage of being excessively friable, 
rendering it difficult to use where high pressures are 
being dealt with. It is also seriously affected by heat. 

The material usually employed is quartz, which 
gives a comparatively low voltage, but is tough and 
easy to handle. It is not affected by heat, but its 
voltage output must be considerably amplified. 

These crystals give a voltage that is proportional 
to the mechanical pressure only so long as the external 
circuit resistance is kept exceedingly high. If this is 
not done a differential curve will tend to result, owing 
to the leaking of the charge from the crystal faces. 
In order to conserve this charge, it is usual to shunt a 
condenser across the crystal. If this condenser is of 
the order of 0-25 u. F, the resistance ‘“ leak” may be 
relatively low (5 10* ohms), but the output is low, 
and a cumbersome amplifier is necessary. A large 
output and a long time constant may be obtained by 
using a condenser value of the order of 0:000025 u F. 
The leak value must now be made as high as possible, 


Pump Shaft 





4.e., perfect insulation must be aimed at, and a special 
valve, called an electrometer triode, used to translate 
these electrostatic effects into dynamic electricity. 
Only one amplifying valve is necessary after this, 
and static calibration should be possible on dry days, 
but damp weather may upset the circuit completely. 

(3) The Resistance Element.—This method depends 
on the property of carbon to change its electrical 
resistance when compressed. The carbon may be 
in a powder or granular form or it may be a series of 
dises, as in the familiar old-fashioned motor or 
dynamo controls. Whatever the form, the effect is 
the same. If a current is flowing through the pile a 
change will occur when the pile is compressed. 

This change is proportional to the mechanical 
pressure applied, and if a change of voltage is wanted 
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FIG. 2—CARBON PILE HOLDER 
instead of current, the current must be made to pass 
through a resistance. 

Like most devices of its kind, the pile is not free 
from faults. The relation between change of mech- 
anical pressure and change of electrical resistance is 
not a straight line, and there is also a tendency to 
hysteresis effects. The resultant of these faults, 
however, may be brought to a negligible degree by 
working the element over only a short portion of its 
characteristic. 

The advantages are :— 

(a) Simplicity. 

(6) Since a constant change of mechanical 
pressure leads to a constant. change of electrical 
resistance, the time constant may be said to be of 
infinite length when a directly coupled amplifier 
is used, 7.e., static calibration is a simple matter. 

(c) Electrical stability. High grid cathode 
resistances are not necessary. 

(d) Good frequency characteristic. 

(e) The pile is not affected by any. reasonable 
temperature. 

(f) Sensitivity, which is,controllable by altering 
the current value in the pile. 


(4) The Light Cell.—This method depends on the 
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property of certain elements to emit electrons and 
therefore to produce a current under certain con- 
ditions when light falls on them. 

As with the carbon pile, this current may be made 
to pass through a resistance when a change of voltage 
is required. Also, like the pile, the change is pro- 
portional to the change in the intensity of the light, 
the time constant is of infinite length with a directly 
coupled amplifier, and static calibration is therefore 
simple. The method has, however, serious dis- 
advantages. The element is insensitive and exceed- 
ingly delicate. It is also comparatively cumbersome 
and difficult to adapt on awkward parts of an engine. 

There are a number of methods of great interest 
depending on the modulation of high-frequency 
currents and the variation of capacity. Generally 
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speaking, however, they have one or more of the dis- 
advantages mentioned above and are more at home 
in the laboratory than in the engineering shop. 

After considering the methods described it was 
decided that the carbon pile had most advantages 
for the purpose in view. The first operation was to 
construct a holder for the pile. This is shown in 
Fig. 2. At first the diaphragm was machined from 
@ piece of solid steel, but the sudden application of 
the high pressures, characteristic of the E-H pump, 
caused shearing round the periphery. 

The method shown in the diagram was therefore 
adopted, and it will be noticed that there is no sudden 





Base Line Notched at 6 dey. of Pump Shaft Angle. 
A. Pressure near pump. 10 deg. injection 


B.-—Differential of A. 
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valve may amplify, however, this grid must be 2 volts 
negative to the cathode, and this is achieved simply 
by applying 7 volts positive to the cathode by the 
potentiometer Rl. It will be noticed that no by- 
pass condenser is connect.d between cathode and 
earth, and the amplification of the valve is therefore 
reduced by the out-of-phase voltage developed by 
the variable component of the anode current flowing 
through that part of Rl in use. This is not serious, 
however, and the inclusion of a condenser here would 
lead to possible frequency distortion. 
Four points should be noted : 
(a) Since the grid-earth resistance is low (6000 





75 em, of Pipe Line at 2 mm. Bore, 
C.—Pressure near jet. Length of injection increased. 


D.—Delivery from jet due to C. 


FIG. 4—PRESSURE DIAGRAMS AND DIFFERENTIALS 


change of section at the edge of the effective part of 
the disc. The solder acts only as an oil seal, the 
screwing-down pressure being taken by the face of 
the disc. Such diaphragms are cheap to produce and 
easy to replace. 

The most useful dimensions of the diaphragm were 
found to be 0: 5in. by 0-04in. Where higher pressures 
were dealt with the effective thickness was increased 
by placing thin steel discs beneath the diaphragm. 
The pile itself is in. in diameter and consists of some 
thirty discs with a total length of gin. A steel button 





G.—Pressure in line adjacent to pump. 
Pump r.p.m. 500. 
Maximum pressure, 5000 lb. 


H.—Rate of change of G. 


is placed between the pile and the diaphragm and the | 


side in contact with the diaphragm has a radius to 
ensure that the pressure is divided equally over the 
whole surface of the pile. The unit is screwed into 
a block of mild steel as shown, and this is inserted 
in the oil line by the olive connections used through- 
out the oil circuit. 


THE AMPLIFIER. 


The amplifier is of a simple type, consisting of one 
H.F. pentode directly coupled to the pile. Its circuit 
may be followed from the general schematic arrange- 
ment shown in Fig. 1. 

It will be noticed that the current through the pile 
and the resistance in series with it applies a positive 
voltage of 5 to the valve grid. In order that the 








ohms) and only one stage of amplification is used, 
the circuit is extremely stable. The leads to 
the pile may be of any reasonable length and need 
not be screened. 

(6) Static calibration is 
coupling is employed. 

(c) The system is free from any reactive element, 
such as a condenser or inductance, and its frequency 
characteristic is as nearly perfect as possible over 
the required range. 

(d) The drain of current from the pile energising 


simple, since direct 


K.—Pressure in line adjacent to pump. 
Pump r.p.m, 250. 
Maximum pressure, 5000 lb. 


L.—Rate of change of K. 
FIG. 5—PRESSURE DIAGRAMS AND DIFFERENTIALS 


battery is small (less than 1 milliamp.) and a small 
series of dry cells may be used. 


THE Trwe Base. 

The time base is of the usual type, the spot being 
swept across the screen by the voltage developed 
across a charging condenser Cl, which is inter- 
mittently shorted by a rotating contact on the pump 
shaft. In order that the rate of spot travel should be 
linear the condenser is arranged to charge through a 
constant current device, in this case a pentode V2, 
similar to the amplifying valve. The rate of charge 
(and therefore the rate of travel of the spot) is con- 
trolled by the bias on the control grid of this valve, 
and this in turn is controlled by the potentiometer R4. 

The initial position of the spot on the screen is 








controlled horizontally and vertically by the potentio- 
meters R2 and R3 respectively. 


DIFFERENTIATION. 


As explained under the heading of electro- 
magnetic units, a differential curve is very useful. 
Where the rate of change of pressure becomes zero 
the differential curve will cut the base line usually at 
a sharp angle. Such bisecting lines are preferable 
for measuring purposes to the peaks of the curves to 
which they correspond. A further advantage of the 
differential curve in pump work is that it rules out 
the effect of any trapezium distortion that may be 
present. This is due to the modulation of one set of 
deflector plates by the other, and tends to cause 
lines normal to the base to lean slightly from the 
perpendicular. Where rates of rise and fall are 
relatively slow the percentage error is negligible, but 
the E-H injection system gives an almost rectangular 








Fic. 6—-EFFECT OF THROTTLE OPENING 


diagram, and careful adjustment of the voltages on 
the plates are required if the length of time taken 
for the fall is to be accurately estimated from the 
pressure diagram. If the curve is differentiated. 
however, the trapezium effect is of no consequence 
since the time taken is measured along the zero 
pressure line. Fig. 5 shows three pressure diagrams 
with their differentials. 

The rate of change is proportional to the height of 
the differential diagram, and here the distortion, if 
present, still persists. Its effect, however, is negligible, 
as can be seen from the following consideration : 


Let A-=slope height, 
B= perpendicular height. 
6§=angle of distortion. 


B : 
Then A —, and since § is always a small 
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M.—Actual delivery from jet. 
Pump r.p.m. 250. 


N.—Rate of change of M. 


angle, the error is small, although the slope may be 
readily detected by the eye. See photograph B in 
Fig. 4 and H in Fig. 5. Here, the falling curve being 
negative, the slope is away from the direction of 
travel of the spot. 

In order to obtain this differentiation, it was decided 
to use a transformer between the pile and the amplifier. 
It has been pointed out that the voltage developed 
in a coil is proportional to the rate of change of flux 
producing it. If, therefore, the pile current fluctua- 
tions can be transformed into magnetic fluctuations, 
and these, in turn, caused to act on a second coil, a 
differential curve will result. A transformer will 
perform this operation, but it must be of a specialised 
design. The limiting factor is the time constant of 
the primary and its associated resistance, which is 











May 1, 1936 








458 THE ENGINEER 
a L et per yee This was accomplished by the device illustrated | pump conditions the same asin A, Fig. 4. The steady 
TUR FO Fr WARES L= OPAROP | OF DIP OATY >, AO diagrammatically in drawing Fig. ], and in the} nature of the pressure developed will be seen. The 


R=external resistance (in this case, the pile). 

The time constant must be so short as to be neglig- 
ible in comparison with the highest frequencies to be 
observed. Since the value of R is in the neighbour- 
hood of 6000 ohms, the inductance must be very 
small, or the smaller waves superimposed on the 
main curve will not be completely differentiated. 
A transformer was designed very much after the style 
of a super-heterodyne intermediate transformer, the 
primary consisting of 1000 turns of thirty-eight 
enamelled wire wound on an iron dust core, while 
the secondary consisted of 2500 turns of similar wire, 
giving a step up of 1 : 2-5. The position in the circuit 
may be traced from the schematic drawing (Fig. 1), 
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FiG. 7—EFFECT OF THROTTLE OPENING 


TR3 being the transformer m question, and arrange- 
ments being made to switch it in or out as required 
by the DP DT switch, S81. 

It will be appreciated that the time constant of the 
secondary is negligible, since the grid-cathode resist- 
ance of the valve approaches infinity, é.e., R= infinity. 

The differentiation given by this instrument is 
shown in the photographs reproduced as Figs. 4 and 5. 

It must be pointed out that the results from any 
given transformer are only good over certain ranges 
of frequencies. If the instrument is used to indicate 
a slow-speed engine, for instance, a transformer 
having a higher primary mductance would be neces- 
sary. A range of three small plug-in transformers, 
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FiG. 8-GENERAL VIEW OF TEST APPARATUS 


however, should cover the range of frequencies met 
with in an engineering shop. 


TIME OR CRANK ANGLE MEASUREMENT. 


lt was realised that if some means could be devised 
to obtain a base line on the tube divided off in degrees 
of pump shaft angle at the same time as the pressure 
diagram was on the screen, a definite gain would 
result. A measuring rod would be obtained that was 
electrically locked to the diagram, no matter how much 
this was extended. In other words, the oscillogram 
would be continuously sealed in one dimension. 

The period of injection of a fuel oil pump rarely 
exceeds 30 deg. of pump shaft movement, and there- 
fore since only one diagram appears on the tube per 
revolution, the spot is held off the fluorescent sereen 
for the greater part of 360 deg. The scheme was to 
make the spot traverse the screen twice during a 
revolution, once for the pressure diagram and the 
second time to draw a base line notched off in degrees. 





photographs reproduced Fig. 9. 

Bars are arranged 6 deg. apart around half the 
periphery of an insulated drum. One end of each 
bar is in contact with a brass plate fitted to the end of 
the drum, which is effectively earthed through the 
body of the pump. The contact K1 is arranged to 
run over these bars. Contacts K2 and K3 are used 
simply to return the spot to its initial position by 
shorting the X traverse condenser, which they do 
twice during each cycle, since there are two ‘bars, 
180 deg. apart, running beneath them. During the 
first half cycle the contact K1 will be running over 
the bare part of its track, and it is during this period 
that the pressure curve is drawn. During the second 
half cycle, however, the spot will traverse the screen 
in a straight line punctuated by a series of notches 
caused by the periodical short circuit of one end of 
R5 to earth through the bars on which K1 is now 
running. 

It will be readily seen that these notches will be 
6 deg. of shaft angle apart, and an angular scale is 
thereby produced, with which to measure the dia- 
gram. Thisscale, by the persistence of vision, appears 
to be integral with the diagram, and therefore forms 








FIG. 9-SYNCHRONISING MECHANISM 


a means of immediately checking the length of the 
injection and of setting the pump throttle control to 
any desired position. 

It may be pointed out that since the angular scale 
is drawn 180 deg. after the injection, error may creep 
in owing to the pump slowing up during the period 
of the injection. This does not happen when a sufii- 
ciently large fly-wheel is attached to the pump shaft 
and should it be suspected it may readily be checked 
by turning the end of the drum having the bars on it 
around until the notches become superimposed on the 
pressure diagram. 

In a case where the speed variation is serious, 
a simple rotary switch could be arranged to alternate 
a pressure diagram with a base line in such a way that 
the base line oecurs over the same part of the cycle 
as the injection. 

In certain cases, where the phenomena observed 
occupy a complete cycle (such as the indication of 
pressures in a two-cycle engine), this latter method 
must be resorted to. 


DELIVERY OSCILLOGRAMS. 
Some space must now be given to a description of 
a method that has been developed for studying the 
velocity of the oil after it has left the jet orifice. 
The apparatus used is shown in Fig. 10. The jet 





Element 





Oil Drain a R 


“THe Ewoineen”’ 


FIG. 10—-APPARATUS FOR STUDYING OIL VELOCITY 


is screwed into a block having at its other end the 
pressure element. It plays directly mto a short 
conical space, having at its apex a small hole leading 
to a pressure chamber, one side of which is formed by 
the diaphragm. After impingement, the oil is allowed 
to flow away freely through the large orifice shown. 

The velocity of oil from the jet builds up a pressure 
P2 against the diaphragm which is equal to 1/2MV%, 
where 

M=Mass of oil. 
V=Velocity. 
2.¢., (P2)aV*; but the velocity is proportional to 
+/ Pl, where P1=pressure in line. 
7.€., PlaV?, 
and P2«P1. 

The proof of this reasoning may be seen from the 
photographs reproduced in Figs. 4, 5, 6, and 7, in 
which Fig. 6 shows the effect of exposing the plate 
to a series of different throttle openings, with the 








effect of reducing the length. of injection is shown as 
shortening the length of the diagram without altering 
the shape. The tracings reproduced in Fig. 7 taken 
from the oscillograph screen also show the effect of 
substituting an open pipe for the jet orifice. They 
show that the sonic waves at the beginning of injection 
remain unchanged throughout, the hydrostatic pres- 
sure only falling off in No. 7 and No. 8 diagrams. 

The delivery curve has a number of waves super- 
imposed which are continually oscillating about an 
average position, this being due to the oil arriving in 
a broken stream, but the two curves match very 
closely when laid one upon the other. 

The advantages of the delivery oscillogram is 
that it shows clearly what is happening after the oil 
has left the jet. For instance, the photograph C 
in Fig. 4 taken in the line near the jet shows a “‘ kick ” 
of pressure at the end, This “kick” is due to the 
pulse of kinetic energy stored in the moving oil 
column and never occurs in oscillograms taken close 
to the pump. The main fall is due to a negative 
sonic wave travelling down the line with a speed of 
sound in oil, but this wave has no power to destroy 
completely the energy of the moving column, any 
more than a sound wave caused by a clap of thunder 
can alter the pressure of a wind, except at the instant 
of impact. It is one of the duties of the valve in the 
injector to cut off this “kick” as completely as 
possiole, thus ensuring that injection ceases as soon 
as the negative wave reaches the jet. Comparison 
of photographs C and D in Fig. 4 show how nearly 
this has been achieved. The “ kick ” in the delivery 
oscillogram being just visible, it is doubtful whether 
it would exist at all when injecting into a cylinder 
containing gas at 500 Ib. pressure. 

The method also has value in showing directly the 
exact length of injection. In the case of injectors 
having differential valves, the length of injection 
must be inferred from oscillograms showing the pres- 
sure and the needle lift, since there is a pressure rise 
in the pipe before the needle lifts and injection begins. 
With the delivery oscillogram this combination of 
two diagrams is not necessary and a picture is obtained 
of what is actually happening in the cylinder of the 
engine. 

The oscillograms shown in Fig. 7 were taken in the 
course of a series of tests made on an E-H pump to 
determine its volumetric efficiency. They were 
traced directly off the cathode ray tube and may be 
compared with the composite oscillogram, Fig. 6. 

It is interesting to note the effect of removing the 
jet, and allowing the oil to flow through an open pipe. 
Up to half throttle, the oscillograms are almost 
identical. After this, the pressure becomes hydro- 
static and rapidly falls off when the open pipe 1s 
used as would be expected. 

The actual delivery of oil at different speeds is 
shown in Fig. 3. Here pump speed in revolutions per 
minute has been plotted against discharge in c.c. per 
minute. Where the jet is used, the actual discharge 
falls slightly as the speed rises. Ordinary pumps, 
when reaching high speeds, begin to produce sonic 
waves, the result being that the delivery increases. 
With the E-H system sonics are produced at all 
speeds, the delivery remains constant less the dis- 
counting effect of compression. 

In the case of the open pipe, the higher velocity; 
of oil in the line tends to overrun the valves at the 
point where the pressure falls, causing the discharge 
to rise, as shown in one of the curves, Fig. 3. 
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All British Standard Specificaté can be obtained from the 
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RADIO VALVE BASES AND VALVE HOLDERS. 


No. 448—-1936. For many years the needs of the radio 
industry were met, except for certain special purposes. 
by valves having four pins. About six years ago, the five- 
pin valve was introduced, and to-day there are seven-pin 
and nine-pin valves. Specification No. 448—1936 is a 
revision and extension of a specification which was pub- 
lished in 1932, and which did much to improve the design 
of valve holders for valves of the four-pin and five-pin 
types. The new edition deals with seven-pin and nine- 
pin valves and with the corresponding valve holders, as 
well as retaining the previously published details of the 
four-pin and five-pin types. 


INLET AND OUTLET CONNECTORS FOR RADIO 
CIRCUITS. 


No. 666—1936. There has long been a demand for a 
special plug and socket for the connection of headphones 
and loudspeakers in such places as hospital wards and 
blocks of flats, so as to secure interchangeability and to 
guard against the possibility of the instruments being 
plugged into sockets connected to the supply mains. 
Suitable connectors for these purposes are now provided 
for in a new specification, in which two alternative types 
are. standardised. One type takes the form of a flat- 
bladed plug and socket, and the other type is of the plug 
and jack pattern as used for telephone switchboards. 
In addition to their use as connectors for headphones and 
loudspeakers, these plugs and sockets are suitable for use 
in microphone and amplifier circuits in which the peak 
load does not exceed 50 watts. 
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New By-Product Coking Plant at Glasgow. 


N Monday of this week a new by-product coking 

installation was formally set into operation at the 
Govan Iron Works of William Dixon, Ltd. The plant 
illustrated herewith and on page 464 has been erected 
by Simon-Carves Ltd. of Cheadle Heath, Stockport. 

Its primary object is the production of coke for blast- 
furnace purposes from Scottish coking coal. For the daily 
production of 500 tons of such coke for which the plant is 
designed, 925 tons of wet coal are processed in the coke 
ovens. In addition, valuable by-products, such as motor 
benzole,. tar, sulphate of ammonia, and gas resulting from 
the coal treatment are produced and recovered in the 
by-product installation. 

The contract placed with Simon-Carves, Ltd., was for 
the design, construction, and erection of the complete 
installation from the reception of raw coal at the site to 
the delivery of coke into wagons, and the production of the 
by-products. The contract included all foundation work 
and piling, plant for unloading, elevating and crushing the 
coal as received, a complete battery of high-temperature 
Simon-Carves ‘* Underjet ’’ compound coke ovens, with 
the necessary operating machinery, coal service bunker, 
coke quenching station and coke cooling wharf, a complete 
coke screening plant for separating the coke into blast- 
furnace and domestic sizes, an installation for the recovery 
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GENERAL LAY-OUT OF BY-PRODUCT COKING PLANT AT THE GOVAN 


of the by-products, steam boilers, main steam and main 
water ranges, switchgear, cable work and all wiring and 
lighting. 

FOUNDATIONS. 

The plant is built on the site of a very old slag tip and 
after preliminary loading tests it was decided that con- 
crete piling would form the best and soundest foundation. 
As the slag through which the piles had to be driven con- 
tained large skulls or boulders of slag, the Franki system 
of cast in situ piling was chosen, and this method proved 
successful. A large-scale loading test on a completed 
portion of the oven foundation was carried out by loading 
a completed section of the foundation slab with about 
500 tons of pig iron, a load about 10 per cent. above the 
total load of the ovens, including the charge of coal. 
Careful readings were taken to ascertain the settlements 
that occurred and were found to be well within the safe 
range. On completion of this test the remainder of the 
piles for the oven battery were driven and the whole area 
was covered with a reinforced concrete raft 2ft. 6in. thick, 
on which the oven sub-structure was built, the reinforce- 
ment from the columns extending into the raft to form a 
monolithic structure. The piles are 17in. nominal dia- 
meter, each reinforced with six mild steel bars for the full 
length, and their average length is 30ft. The total number 
of piles used on the contract was 573. 


Coat HANDLING. 


The coal-handling plant has a capacity of 120 tons per 
hour and is arranged to handle the coking coal from 
wagons, and after crushing to convey it to the service 
bunker at the ovens. The coal is first brought from the 
sidings by railway wagons to a 25-ton capacity under- 
ground receiving hopper, where the wagons are tipped by 
means of overhead electric tipplers. From this hopper the 
coal is discharged by jigging feeder on to'an inclined belt 
conveyor, which then discharges into either or both of the 
Carr crushers. The crushed coal is thereafter delivered on 
to an inclined belt conveyor, which, in turn, transfers the 
coal to a further conveyor elevating to the top of the service 
bunker. The first conveyor is about 260ft. long and the 
second about 125ft. The conveyors are supported 


on steel gantries, which provide a continuous gangway to 
give access for lubrication and supervision. The gantries 
are totally enclosed, the walls and roof being covered with 
corrugated asbestos sheeting, and they are supported on 
three braced steel trestles. 


Boom Loader 


conveyor on to a revolving shuttle conveyor situated at the 
top of the service bunker, and comprising a belt conveyor 
mounted on a revolving undercarriage. Both the recipro- 
cating shuttle conveyor and the revolving table are auto- 
matically operated by an electric motor, and the coal is 
distributed over almost the whole area of the bunker and 
when full is trimmed practically level at the top. 


Coat SERvIcE BUNKER. 

The service bunker has a capacity of 2000 tons of 
crushed coal in one single compartment, 45ft. wide by 
43ft. long and 140ft. from the ground level to the top. 
The bottom of the bunker is hoppered and provided with 
three rows of openings (four in each row) to discharge into 
the charging car. Each of these openings is fitted with a 
cast iron mouthpiece and quadrant gate with a lever type 
opening mechanism, designed in such a way that the gates 
can be operated in pairs. The bunker is constructed 
throughout in reinforced concrete and forms one of the 
most prominent features of the new plant. In the portion 
of the bunker below the charging floor level floors and 
partitions have been provided to form an electrical sub- 
station, offices, canteen, &c. Access is obtained to the 
various floor levels by a concrete staircase which extends 
from the ground level to the conveyor floor at the top of 
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the bunker. A 50,000-gallon water service tank for supply- 
ing water under pressure to any part of the plant is situated 
on the bunker roof. 

The construction of the bunker provided a very interest- 
ing and unusual problem. The lower portion, namely, 
from the ground level to the top of the hopper slopes, was 
built by the ordinary methods of reinforced concrete 
construction, using timber formwork. The walls from the 
top of the hopper slopes to the top of the water tank were 
constructed in one operation by means of continuously 
jacked forms. The concreting of the walls for a total 
height of 64ft. took eight days from the commencement 
of concreting to completion, so that the average progress 
was 8ft. of height of wall per day. 

In addition to the service bunker, the tippler structure, 
underground receiving hopper, coke bunkers, coke oven 
sub-structure, coke wharf, supports, &c., are also con- 
structed in reinforced concrete. When the coking plant 
is eventually duplicated the coal handling plant will be 
sufficient for the increased coal requirements, but will work 
sixteen hours per day instead of eight, as at present. 

THE CoKE OVENS. 

The coke ovens are fifty in number and are built in two 
batteries of twenty-five each. Each oven is 38ft. 6gin. 
long, 17#in. mean width, and 12ft. 6in. high, and takes a 
wet coal charge of 13-9 tons, the normal coking time being 
eighteen hours. The ovens are of the Simon-Carves 
** Underjet ” compound type and may be heated either 
by part of the gas produced during carbonisation of the 
coal, after it has passed through the by-product plant, 
or alternatively by an external low-grade gas supply, such 
as blast-furnace gas. The whole of the high calorific 
value coke oven gas from the coal is thus made available 
for external purposes, such as for use in the steel works or 
for town’s lighting. Any number of ovens may be fired 
by blast-furnace gas and the remainder by coke oven gas 
or vice versd, so that the rich oven gas available for out- 
side purposes may be varied within very wide limits, e.g., 
if the external demand for oven gas decreases more 
ovens will be changed over to oven gas firing. On the 
other hand, as the demand increases more ovens will be 
fired by lean gas, thus releasing the oven gas for use else- 
where. 


OVEN CONSTRUCTION. 
The ovens are of the twin-flue type, and all parts subject 
to heat are constructed in specially made refractory 
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The crushed coal is delivered from the main inclined 





shapes, the quality of which is determined according to 








The oven walls and the upper 
portions of the regenerator pillars are constructed in 95 per 
cent. silica shapes, the lower portions of the regenerator 
pillars in quartzite and semi-silica shapes, and the oven 
cover blocks in semi-silica, whilst a special slotted filling 
is employed for packing the regenerators. The whole 
of the masonry for the ovens is built on an elevated 


the intensity of the heat. 


reinforced concrete decking, the space between the 
decking and the foundation raft forming a cool and 
spacious basement in which are situated the whole of the 
“* Underjet ” rich-gas heating arrangements. There is 
one jet for each heating flue and each jet is accessible and 
may be changed very quickly if desired by means of a 
spanner. The lean gas heating arrangements are also 
situated in the oven basement, but the supply is fed into 
the base of the upstream lean gas regenerators, as, in 
order to obtain the requisite flame temperature, it is 
necessary to preheat this gas as well as the air when using 
it for heating the ovens. 

Expansion spaces are allowed in the oven brickwork 
of each oven to take up longitudinal expansion, and the 
two batteries are pinioned by reinforced concrete canti- 
lever buttresses built integral with the foundation raft. 
The lateral expansion of the ovens is controlled by spring- 
loaded buckstays, one to each oven pillar, and tied at 
their top and bottom by tie rods on the oven tops and sub- 
structure respectively. The regenerators are of the 
longitudinal type, one to each oven, and each is divided 
by midfeathers into three parts so that lean gas and air 
can be preheated side by side when the ovens are on Jean 
gas firing. The regenerators serve the purpose of abstract- 
ing the heat from the combustion gases and imparting 
this heat to the ingoing air and lean gas. Reversals of 
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gas and air are carried out by a fully automatic reversing 
winch situated in a control room at the end of the battery. 
This winch is fitted with an alarm device which gives 
warning if the winch fails to operate or to stop in the 
correct position. In the control room there are also 
fixed the various instruments for recording and indicating 
temperatures, pressures, &e., on the battery. 

Operating platforms are built on each side of the 
battery for access to the oven doors and to carry the 
coke guide on the coke side of the battery. A ram and 
leveller beam changing station is also erected at the 
chimney end of the battery, and a spare ram beam and 
leveller beam are provided. The oven doors are of the 
“* Wolff ” self-sealing type with metal-to-metal joints. 


SMOKELESS CHARGING. 


The distillation gases from the ovens are taken into 
two collecting mains, one on the ram side and one on 
the coke side. These mains are connected together 
by two bridge pipes and the gas is led away to the by- 
product plant in two separate streams. Special attention 
was given to the elimination of smoke formation during 
charging, as the plant is in the City of Glasgow. The 
two collecting mains, together with steam jets in each 
ascension pipe, materially reduce the discharge of smoke 
to the atmosphere when the ovens are being filled. On 
each side of the battery are two waste gas flues, con- 
structed in reinforced concrete and lined with fire-brick, 
which lead the combustion gases from the ovens to the 
chimney. The chimney is of brick construction, 230ft. 
high by about 7ft. diameter at the top, and is fitted. with 
an automatic constant-draught regulator. 

The coal is charged into the ovens by an electrically 
operated charging car, which is Joaded at the mouth- 

ieces of the service bunker and passes over the weigh- 
tein where the weight of the charge is automatically 
recorded, and then travels along the oven tops to the oven 
which has to be filled. The coal is charged into the oven 
chamber through four openings and the charge levelled 
off by a leveller bar which is part of the pusher machine. 
This latter has three purposes, namely, to remove and 
replace the doors on the ram side, to push the coke from 
the oven, and to level off the charge after the oven has 
been filled. 


CoKE QUENCHING AND SCREENING. 
After the charge has been coked the doors on both 


sides are removed and the pusher machine pushes the 
coke through a coke guide into a quenching car which is 
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rapidly moved by an electric locomotive to a quenching 
tower. Here the coke is sprayed’ with a predetermined 
quantity of water from an overhead tank and the steam 
formed is carried away by the shaft of the quenching 
tower. The surplus water from the quenching operation 
drains into a series of concrete ponds where the suspended 
breeze settles out-and is periodically removed. The 
clarified water from these ponds is pumped back to the 
overhead quenching tank by either of two pumps, which 
are stopped and started automatically by the level of 
water in the tank. The quenched coke is discharged from 
the car through compressed air-operated gates on to a 
reinforced concrete brick-faced coke wharf, having 
finger gates at its discharge lip. The coke is then fed to 
the main belt conveyor leading to the primary screen 
house. In this building the furnace coke is separated 
from the smaller sizes by means of a grizzley screen, and 
is taken across the house by a second conveyor and 
delivered to a boom conveyor, which loads the coke into 
_wagons. The small coke passing through the grizzley 
is taken by another conveyor to the secondary screen 
house, where it is separated into three domestic sizes 
and breeze by a vibrating screen, and is then delivered 
to four concrete storage bins, from which it is discharged 
into wagons as required. 


By-propuctT PLANT. 


The by-product plant is of the semi-direct type, and 
is designed to handle the crude gas from the coal at the 
ovens and to remove from it tar, ammonia, and benzole 
before returning the clean gas to the ovens for heating 
or other purposes. In general, the by-product plant com- 
prises a cooling installation to reduce the temperature 
of the hot gases from the ovens, an electrostatic plant for 
removing tar particles suspended in the gas after leaving 
the cooling plant, an exhausting plant for drawing the 
gases from the ovens and delivering them through the 
remainder of the by-product plant units, saturators for 
recovering the ammonia from the gases in the form of 
ammonium sulphate, final gas coolers for cooling the 
gases after leaving the saturators and for removing naph- 
thalene, and finally a series of benzole scrubbers for 
absorbing the benzole vapours from the gas by means 
of a suitable absorbent oil. With these main units are 
associated auxiliary apparatus, such as storage tanks, 
service and circulating pumps, and a plant for disengaging 
the benzole from the saturated scrubbing oil and for pro- 
ducing motor benzole. 

Gas COOLING. 

The gases from the oven collecting mains are taken over 
the ram track by two separate gas mains combining 
together into a common main leading to three gas con- 
densers of the vertical-tube type and mounted on a 
reinforced concrete entablature. In these condensers 
the bulk of the tar and a proportion of the ammonia 
liquor is condensed and drained into a tar catch and 
circulating tank, from which one of two pumps circulates 
hot liquor to the sprays in the ascension pipe valves for 
flushing purposes. The overflow from the tar catch 
tank drains into a small low-level tank from which the 
tar and liquor are pumped into a decanting tank for 
separation of the two liquids, storage for which is pro- 
vided by two cylindrical steel tanks on foundations at 
ground level. 

ELEcTROsTATIC DETARRING. 

The cooled gas from the condensers then enters a 
Simon-Carves electrostatic plant by means of which 
tarry particles suspended in the gas are removed by 
passage through an intense electrostatic field. The clean 
gas leaving the tar precipitator then passes to the 
exhausters, which are of the turbo-driven high-speed 
centrifugal type. The turbines exhaust into a low-pressure 
steam range for process work. At the outlet of the 
exhausters the gas is passed into one of two saturators— 
one of which is a spare—for the preparation of sulphate 
of ammonia. The sulphate is ejected from the saturators 
into one of two draining tables situated inside the sulphate 
house, and from thence passes into centrifugal machines 
for the removal of the moisture. The sulphate is dis- 
charged from these machines on to a conveyor feeding 
into a final dryer and neutraliser. The gas leaving the 
saturators is cooled before entering the benzole scrubbers 
by two direct spray gas coolers, in the second of which 
is embodied an oil-scrubbing section for the removal of 
naphthalene from the gas. 


BENZOLE PLANT. 


Two benzole scrubbers are provided. They are packed 
with a series of wooden grids and are provided with single 
central sprays for distributing absorbing oil over the 
filling. The rich oil from the scrubbers is pumped to the 
benzole plant which is in three sections. The first section 
deals with rich oil from the benzole scrubbers and produces 
a once-run crude benzole. The second section comprises 
a still for distilling crude benzole received from outside 
sources and converting it to once-run benzole, and the 
third section is a plant for the rectification of the total 
once-run benzole into motor spirit and other fractions. 
The crude benzole units are of the continuous automatic 
type and are designed to produce a constant quality of 
product. The rectification plant comprises apparatus 
for the chemical treatment of the once-run benzole and a 
final still for the motor spirit distillation. All the units 
are arranged in a brick building which has a tiled floor, 
tiled dado, and plastered walls. A tank farm is erected 
adjacent to the benzole plant for the storage of the various 
products. The main process building for the plant houses 
the exhausters and pumps in one room—where provision 
is made for the future installation of gas boosters— 
sulphate of ammonia centrifuging plant and ammonia 
still, and the sulphate store with auxiliary rooms for lime 
store, liming house, loading platform, &c. The whole 
of the by-product plant, as well as the coke ovens, is 
arranged for eventual duplication by the installation of 
additional units. 


Stream Borers. 


For providing the steam requirements of the plant three 
water-tube boilers, each having a capacity of 16,000 lb. 
of steam per hour at 120 lb. per square inch and 100 deg. 
Fah. superheat, have been installed. Two boilers are 
sufficient for providing steam for the whole plant and one 





is a spare. The boilers are fired by surplus gas from the 
coke ovens, but they are also fitted with grates for hand 
firing, and the design permits of chain grates being 
installed in the future. 


ELECTRICAL EQUIPMENT. 


The electrical equipment includes the whole of the 
electrical installation for the plant from a sub-station 
under the coal service bunker. A main high-tension 
cable at 3000 volts A.C. is brought into this sub-station, 
where the current is transformed to 440 volts A.C. for 
power circuit and to 110 volts A.C. for lighting. All 
motors of 100 h.p. and over are on the high-tension 
supply, the remainder being on 440 volts. Floodlighting 
has been provided for the ovens, and in the exhauster 
and benzole buildings special flame-proof fittings have 
beenemployed. For the coke conveyor and coal-handling 
systems sequence starting has been employed through- 
out, so that the various belt conveyors start up in the 
correct order and push buttons at convenient intervals 
enable all the plant to be shut down from one point in 
emergency. The whole of the electrical installation 
was carried out by Simon-Carves, Ltd., as part of the 
main contract. 
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INTRODUCTION. . 


THE situation of Waterloo Bridge at a bend of the river 
Thames in the heart of London, combined with its high 
level, pleasing outline, and fine setting, made it one of the 
prominent features of London. It was one of the three 
great Thames bridges designed by John Rennie, the other 
two being Southwark Bridge, completed in 1819 and 
replaced by a modern structure in 1921; and London 
Bridge, completed in 1831, which still remains, having 
been widened in 1904. In recent years the bridge has 
become of considerable technical interest on account of 
the failure of some of its foundations and arches. Further- 
more, it was obsolescent and incapable of adaptation to 
meet the growing demands of road and river traffic. 


History. 


The bridge was built by a private company for the profit 
to be derived from a system of tolls, and was intended to 
be known as “Strand” Bridge. John Rennie was 


In 1847 dredging had caused scouring to a depth of 3ft. 
to 4ft. below the timber platforms at piers Nos. 2, 3, 4, 
and 5. In 1856 scouring, due to the wash of steamers, 
was reported at pier No. 2. 

In 1867 pier No. 1, which, according to the records, had 
“‘always'been a source of some trouble,” was incorporated in 
the new Victoria Embankment. After the completion of 
the dredging operations in connection with the new 
Embankment no further change was noted in the bed of 
the river, but nevertheless the deposit of stone around the 
piers was continued until the bridge came under the 
Board of Works in 1877. In 1882 the piers were protected 
by the addition of aprons of concrete surrounded by timber 
sheet piling. 

Up to 1882 some settlement had occurred and cracks 
had appeared in most piers, but all the arches were sound. 
Local movement at pier No. 1 had been arrested by incor- 
poration in the Victoria Embankment. The settlements 
eontinued to be more or less uniform until 1923, when there 
were indications of further movement which developed 
into a serious local settlement of piers Nos. 5 and 6. In 
1924 the bridge was temporarily closed to traffic, the road- 
way was lightened locally to reduce the load on those 
foundations, and arches Nos. 5 and 6 were propped from 
piles driven into the river bed. A steel temporary bridge 
was constructed on the downstream side of the old bridge 
and opened in September, 1925. 

Since the failure of the old bridge various proposals for 
dealing with it have been formulated in succession, giving 
rise to considerable controversy, until in 1934 a decision 
was reached to replace it by a structure of adequate dimen- 
sions for modern traffic. The consequent demolition of 
the old structure is the subject of the present paper, and 
at the date of presentation the work is still proceeding.’ 


CONSTRUCTION OF THE OLD BRIDGE. 


From a technical point of view Rennie’s structure was 
very interesting. Begun in 1811] and finished in 1817, 
its period of construction was remarkably short considering 
the nature of the work, the difficulties of the site, and the 
lack of mechanical appliances. The foundations, as was 
then customary, consisted of timber platforms supported 
on closely spaced timber piles (Fig. 1). There were nearly 
three thousand piles in the work, of lengths approaching 
20ft. The timber platforms were set at levels ranging from 
about low-water level in the case of the abutments to 
about 7ft. below low-water level in the case of the deepest 
of the piers.?. These foundations were carried out within 
large timber clay-filled cofferdams, oval in plan. Without 
modern materials for making cofferdams and without 
modern mechanical plant for pile driving and pumping, 
not to mention quarrying, transport, and other work, it 
was a wonderful feat of organisation to put up such a 
structure, containing about 100,000 tons of dressed 
masonry, in so short a period. 





appointed engineer to the undertaking and prepared two 
designs, one of seven and one of nine arches, the latter 
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Main Features.—The structure consisted of nine arches 
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being adopted as the less costly. The first stone was laid 
in October, 1811, and the bridge was opened by the Prince 
Regent, afterwards King George IV, on June 18th, 1817, 
the second anniversary of the battle of Waterloo, its title 
having meanwhile been changed to ‘‘ Waterloo” Bridge. 
The work was carried out by contractors, Messrs. Jolliffe 
and Banks, under the supervision of Rennie assisted by 
his son, afterwards Sir John Rennie, F.R.S., the third 
President of the Institution. The cost of the structure 
amounted to £618,370 (including parliamentary expenses) 
and the total cost of bridge and approaches was £937,392. 
It was not successful as a commercial undertaking, the 
existence of tolls placing it at a disadvantage since toll- 
free bridges existed at Westminster and Blackfriars. In 
1877 it was acquired for £474,200 by the Metropolitan 
Board of Works, under the provisions of the Metropolis 
Toll Bridges Act, and in 1888 it came under the control of 
the London County Council, as the successors to the Metro- 
politan Board of Works. 

Between 1833 and 1877 the records of the Bridge Com- 
pany refer frequently to the depositing of rubble stone 
around the piers rendered necessary by the serious effects 
of dredging and scour. In 1833 it was stated that, in conse- 
quence of dredging, the river bed under arch No. 1 had 
been washed away to a depth of 18ft. below low-water level, 
or considerably below the foundations of the abutment, 
and had to be filled up with 3000 tons of Kentish ragstone. 
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WATERLOO BRIDGE 


having elliptical soffits of 120ft. clear span and 35ft. rise, 
eight piers each 20ft. thick, and two massive abutments 
with wing walls and staircases leading down to the fore- 
shore. The bridge was level throughout, and provided a 
carriageway of 27ft. 6in. and two footways each 7ft. 6in. 
wide. The arch springings were set at about mean tide 
level, and soffit level at the crown was about 26}ft. above 
Trinity High Water. The voussoirs and face stones were 
chamfered, and other features included two Doric columns 
on each of the pier faces, a moulded cornice having a wide 
overhang, and an ornamental balustrade with embayments 
over each pier. In 1908 the north-western stairway was 
removed to make way for the entrance to the Kingsway 
tram subway. 

Design.—The arch stones were nearly 5ft. deep at the 
crowns, increasing uniformly to about 9ft. deep at the 
haunches. Over the crowns there was a depth of about 
4ft. of clay filling below the road material, increasing to a 
depth of about 9ft. at the quarter points, where it was 
retained by transverse head walls. Over the spandrels 
and the piers weight was somewhat reduced by the substi- 
tution of longitudinal spandrel walls, consisting of two 





1 All arches have been removed and cofferdams for the 
removal of piers Nos. 5 and 6 completed. The whole of the 
masonry and the timber sapere to pier No. 5 has been removed 
and the removal of pier No. 6 is in progress. 

* Old London Bridge was still in existence at this time, and, 
owing to the obstruction that it caused to the flow of the river, 





* Excerpt Journal of the Institution of Civil Engineers, 
Session 1935-1936. 


low-water level was higher by some feet than it is now. 
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outer walls 5ft. thick of granite and sandstone, and six 
interior brick walls 2}ft. thick, having 3ft. spaces between 
them, which were covered by York stone slabs resting on 
stone corbals. Above the slabs there was a 34ft. thick- 


ness of clay filling beneath the roadway material. The 
stone courses in the arches were all set radially until they 
merged into the horizontal courses of the piers. The arches 
were correct in design in that throughout all stages in 
loading from that of the arch stones only (which may 
have occurred during construction when the centering 


Although the cutwaters cracked off from the piers, they 
did not either appreciably tilt or change their level relative 
to the piers; therefore, in estimating foundation stresses 
and pile loads a possibly more accurate and less severe 
approximation would be to add to the area of the pier 
and cutwater (1300 square feet) half the area of the pier 
footings over the length of the pier (45ft. by 5ft., or 225 
square feet). The total bearing area would then be 1525 
square feet, the load per square foot would become slightly 
less than 7 tons, and the load per pile over 80 tons. It 


was stripped) to “ full load,” the line arch was well within 
the middle third of the arch rings, the only point of devia- 
tion from the ideal being that the direction of the joints 


adjacent to the piers was not normal to the direction of 


thrust, as is inevitable in a masonry arch having an 


will be seen from the preceding calculations that the 
actual loads per square foot or per pile were extremely high. 
The original design is therefore open to adverse criticism 
under two heads : 
(a) On account of the great spread given to the footings 








to traffic for a period during which lightening in weight 
of the superstructure was effected over pier No. 5, and 
arch No. 5 and a portion of arch No. 6 were propped. As 
further settlement of pier No. 5 seemed at that time to 
be likely, these precautionary measures were justified, 
but it is doubtful whether the prepping ever carried any 
considerable load, and, in fact, the pier ceased to settie 
before these measures were completed. 

The settlement of pier No. 5 relative to piers Nos. 4 
and 6 affected arches Nos. 5 and 6, as shown in Fig. 3, 
with the result that the distance between the adjacent 
sides of these two arches across the top of pier No. 5 
became reduced. This caused the top square-cut corners 
of the arch-voussoirs to “mesh” with the horizontal 
stone courses in the external spandrel walls. The resulting 
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elliptical soffit. The obliquity caused a shear along the 
joint in an upward direction which would be resisted by 
friction and the strength of the mortar as well as by contact 
of the arch stones with the spandrel walls. 

It is interesting to note that in every arch, at four of the 
joints between courses of voussoirs, wrought iron flat 
bars, 4in. by lin. in section, were built in for nearly the 
full width of the arch, sunk into a chase in the stone and 
run in with lead. There was remarkably little corrosion 
in this ironwork. 

The piers were 45ft. by 20ft. in plan above the cutwaters, 
and thus had a net area of 900 square feet, exclusive of the 
two ornamental columns at each end. The timber raft 
on which each pier was founded was approximately 85ft. 
by 32ft., thus having an area of 2720 square feet. The 
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area of a pier and cutwaters was about 1300 square feet, 
and was thus only half the area of the raft; the increase 
of 100 per cent. in area was effected in a total height of 
footings of only 6ft. The result has been that the footings, 
particularly round the cutwaters, have broken off and 
become steeply inclined to the horizontal. The gross weight 
of a pier; including cutwaters, footings, and superstructure, 
was about 10} thousand tons, or about 94 thousand tons 
excluding cutwaters. It is difficult to estimate the actual 
loads per square foot on the foundations, and the only 
practical approximation is, firstly, to consider the whole 
load over the whole area, and, secondly, to assume that 
the cutwaters which had broken off from the piers carried 
no other load than their own weight, and that only half 
of the area of the footings which had turned up was 
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Fic. 3—EFFECT OF SETTLEMENT OF PIER NO. 


without sufficient provision for ensuring a corresponding 
spread of the load. 

(6) Because by simply raising the level of the spandrel- 
walls and stone slabs and modifying them, 1000 tons or 
more in weight of clay filling, &c., might have been 
eliminated from every span and the foundation loads thus 
materially reduced. That Rennie realised later the defects 
in the design of the footings is evidenced at London 
Bridge, designed by him and built between 1824 and 1831 
under the supervision of his son. A similar spread of 
footings is there distributed in a height of 20ft., instead 
of 6ft. as at Waterloo Bridge. 

Some of the timber rafts were founded on a considerable 
thickness of ballast and some were taken down almost to 
the clay, which varies considerably in level at different 










Seale 








piers. The piles in all cases were driven well into the clay. 

Workmanship and Materials—The workmanship was 
extremely good throughout. The perfection of the work 
in the exterior features, such as the balusters, coping, and 
cornice, has been apparent to all Londoners for a century, 
but it was only in the demolition of the bridge that it 
became known how perfectly every arch stone had been 
cut to taper and how solid and faultless had been the 
interior construction of the piers. There were practically 
no voids. The filling of the observation holes in the piers 
with liquid grout, as explained later, resulted in hardly 
any loss of this material. The lime mortar in which the 
masonry was built was exceedingly good. , 

The materials used were, for the parapets, Cornish 
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DEMOLITION OF WATERLOO BRIDGE 


pressure was very great, causing the spalling off of some 
of the stone surfaces in contact. The effect in the struc- 
ture was that a relieving arch became induced from pier 
No. 4 to pier No. 6 in the voussoirs of arches Nos. 5 and 
6 adjacent to piers Nos. 4 and 6 and by strut action along 
the external spandrel walls across the top of pier No. 5. 


DEMOLITION SCHEME. 


The principles underlying any scheme for the demolition 
of the bridge would include such methods of support as : 
(a) Propping. 
(b) Arched centering. 
(c) Suspended centering. 


A scheme consisting of propping only was not wholly 
practicable, because the Embankment arch had to be 
kept open to vehicular traffic, and arches Nos. 3 and 4 for 
river traffic. 

Since soffit level of the arches of Waterloo Bridge was 
7ft. higher than that of Westminster Bridge, a method of 
demolition by means of propping in the south half of the 
bridge, and of steel arches fixed under the existing arches 
in the north half of the bridge, was possible. The authors 
were inclined to favour this scheme when they first con- 
sidered the problem some years ago, buf it had the 


TaBLe I1.—Total Settlement of Piers Since 1820, Inches. 





Pier number. 








Date. —— ——- =, — 

1 4 5 6 7 8 
1881 4-7 | 1-9 2-1 | 1-6) 0-7/0 
1901 4-9 | 3-5 5-5 | 5-0/| 2-3) 0-6 
1924 5-1 | 6-4 | 28-4; 10-1 | 2-9 | 0-6 
1931 5-4 | | 7-0 | 28-9 | 13-0) 3-2 | 0-6 
1934 5-4 | 7-3 | 29-1) 13-8) 3-2 | 0-6 


disadvantage that the navigation space below the masonry 
arches would be more curtailed by steel arches than by 
suspended centering. Methods of demolition by the use 
of suspended centering had previously been considered 
by both Sir George Humphreys, Past-President, Institu- 
tion of Civil Engineers, and Sir Basil Mott. A new scheme 
on these lines was devised by the London County Council’s 
engineers and handed over to the authors in June, 1934. 






















granite with Aberdeen granite for the balusters; for the 


On examining it, the authors considered it to be a good 
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FIGS. 4 AND 5—DEMOLITION ARRANGEMENTS AT EMBANKMENT ARCH AND SOUTH ABUTMENT 


effective. The loads on the foundations calculated under 
these two assumptions are given in Table I. 





Tass I. 
Bearing | Load, Load, 
Load, area, tons tons 
Assumption. tons. square per per 
feet. square __ pile? 
foot. 
Whole of footings effec-| 
tive Sh. ted ee” 5ep SOOO.) 2,980 3-86 48 
Cutwaters excluded, half 
of footings effective 9,500 1,125 8-45 104 


"1 The loads per pile have been computed on the assumption 
of 220 piles to the gross area ; the actual number of piles under 





each pier varies, according to available information, from a 
minimum of 176 to a maximum of 319. 








piers, arches and external spandrel walls, Cornish granite 
mixed with perhaps 20 per cent. of sandstone. The 
internal spandrel walls were of hard, strong brick of good 
quality. 

The rafts and piles were of timber in which fir, elm, and 
beech predominated. 


ConpDITION OF BRIDGE PrRIorR TO DEMOLITION. 


Table II shows that piers Nos. -1, 2, 3, and 4 had each 
settled about }ft. and pier No. 7 about }ft. in a period of 
115 years—perhaps remarkably small settlements con- 
sidering the intensity of the loads that they carried and 
the imperfect design of the footings. Such settlements, 
although doubtlessly ominous, were in themselves of 
little consequence, but what was serious was that pier 
No. 5 had settled over 1}ft. relative to pier No. 4 and ]}ft. 
relative to pier No. 6. It was this relative settlement of 
adjacent piers that caused arches Nos. 5 and 6 to distort, 





with results so alarming that in 1924 the bridge was closed 





workable scheme, and they at once adopted it in principle 
and set to work to develop it in detail (Fig. 2). 

The scheme consisted in first lightening the bridge ‘by 
the removal of the superstructure above the level of the 
top of the arch keystones, then erecting four lines of girders 
bearing on the piers and spanning over the arches. 
Suspender rods from these girders were to pass through 
holes drilled in the masonry and to support steel centering 
erected from below. The arches were then to be demolished 
while remaining self-supporting until about only a quarter 
of the original width of 45ft. remained in the middle. 
The weight of this middle strip was then to be transferred 
to the girder system above, the arches broken, and the 
stone removed. All arches except the propped arch No. 5 
were to be demolished in this manner. When all the 


arches had been removed, including arch No. 5, which 
was to be demolished on its propping, the girders were 
to be removed by “ cantilevering back ”’ and the piers 
and their foundations removed two at a time within steel 
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sheet piled cofferdams driven round them. In this manner 
the work could be carried out in safety and without 
eausing undue inconvenience to river traffic. 

Contract.—A contract on a “ value-cost”’ basis for 
the demolition of the old bridge and the maintenance 
of the temporary bridge was placed in June, 1934, with 
Sir William Arrol and Co., Ltd., who had constructed the 
temporary bridge in 1924-25, and whose services had been 
retained since then in connection with the maintenance 
both of the temporary bridge and the propping of arches 
Nos. 5 and 6 of the old bridge. 


PREPARATION OF PIERS AND ABUTMENTS TO SUPPORT THE 
GANTRY GIRDERS AND FOR SUBSEQUENT DEMOLITION. 

General.—The weight of the gantry girders and 
suspended centering was about 300 tons per span, and 
the weight of the central portion of the arch that the two 
inner gantry girders had subsequently to support was 
about 700 tons. Thus, each pier had to be adapted 


so as to carry with safety, when deprived of the lateral 
support of the arch thrusts, a vertical load of 1000 tons 
placed centrally on it, and the abutments had to be 
safe 


rendered under similar conditions of loading. 











North Abutment._-The abutments at each end are com- 
of masonry courses laid to steep slopes so as to be 
approximately normal to the line of thrust. The abut- 
ments also perform the function of retaining walls subject 
to both overturning and forward movement. Both abut- 
ments had therefore to be adapted to stand as retaining 
walls and to support the vertical loads imposed in the 
course of demolition when deprived of the lateral thrust 
of their arches. 

On the north side a new retaining wall had to be built 
on the abutment (Fig. 4), located behind the old returned 
ends of the spandrel walls which were demolished to make 
way for new double-pinned steel columns to the gantry 
girders. At the soffit water had found its way down the 
arch stones and had caused mud to form between the 
under surface of the arch stones and the soil below the 
paving on the Embankment. Therefore, to prevent 
forward movement and tilting, a trench was excavated 
and filled with concrete between the soffit and soil under 
the Embankment. For further security the trench was 
tightened by jacking as it was timbered. 

In order to take the loads from the girders down to 
horizontal courses and to take up the horizontal shear set 
up by the sloping courses and 
retaining wall founded on 
them, four holes 4}ft. square 
and 34ft. deep were exca- 
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a 1 masonry. The sides of these 
holes were then rendered and 
covered with two layers of 
| felt, and reinforced columns 
were constructed within, 
havingcertain lengths of their 
sides and front not in con- 
tact with the masonry. These 
columns were thus enabled 
to shorten elastically under 
their loads and to act as can- 
tilevers. At thesametime, the 
arch thrust that then existed 
could pass through them. Slid- 
ing of the top sloping courses 
was prevented by propping. 
Longitudinal forces under 
the girder bearings were 
eliminated by placing asystem 
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Fic. 6—CANTILEVER BEAM AND TIMBER SUPPORTS 


Similarly, it was necessary in each case to prevent the 
remaining inclined arch stones from sliding off. 

Piers.—The arrangement of the stonework in the piers 
was such that they would not with safety carry vertical 
loads when deprived of the lateral support of the arches. 
Sixteen diagonal holes were therefore drilled in each pier, 
through which 3in. diameter rods were passed in such a 
configuration that these rods were held at their tops 
in groups of four longitudinally with the bridge by tighten- 
ing them up against strong reinforced concrete double- 
cantilever beams specially constructed in the space 
between the spandrel walls (Fig. 6). At their lower ends 
these bolts, in groups of four, engaged timber “‘ supports ” 
for the retention of the arch voussoir stones that remained 
attached to the piers after the intervening portions of the 
arches had been demolished. These diagonal bolts were 
kept screwed up very tightly. 

The gantry girders took their bearing on new concrete 
bedstones lightly reinforced, constructed on the old 
spandrel walls. Before, however, these girders were sub- 
jected to loads, other than their own weight and that of the 
gantry cranes, the construction was stiffened by means of 
new brindle brick piers built in the spaces between the 
old spandrel walls. Such a construction, although only 
for temporary use, required a pier having a solid hearting 
on which to rest. In order to test the solidity of the piers, 
three 5in. diameter observation holes were drilled in each 
to a depth of 20ft. below the pier top; that is, right down 
to the horizontal courses. An electric lamp attached to 
a standard having a mirror set at 45 deg. was lowered into 
the holes and enabled an observer at the top to see the 
joints in the masonry pierced by them. No bad joints 
were observed, and on grouting the holes very little grout 
was lost. 

Further points in the design of these double cantilevers 
and diagonally suspended ** supports’? were :— 

(a) The length of the beams was sufficient to cover the 
tops of the voussoir joints that were seriously inclined 
to the line of arch thrust, so that no upward slip could 
occur in the process of the removal of arch spandrel 
walls. 

(b) By this arrangement a very heavy load of voussoirs 
was kept in contact with the pier on each side, the 
resulting inclined inward reaction compensating to 
some extent for the lost lateral thrust from the arches. 

(c) Any interior arching effect that might develop in 
the hearting of the pier would have the effect of tending 
to push out laterally the voussoir stones below those 
directly retained by the supports. Such effect would be 
resisted by double friction on these voussoirs and by the 
taper on them which would, if movement occurred, 
raise bodily the group of voussoirs retained by the 
support, thus raising the cantilever beams and all 
loading above. 

(d) There was a large reserve in longitudinal strength, 
both in the diagonal bolts themselves and in the rein- 
forcement of the double cantilevers. 

(e) Longitudinal strength in the supports was pro- 
vided by twin I4in. by 14in. timbers to which lagging 
was attached. The arrangement was thus flexible, as 
the twin timbers could be inclined to meet the actual 
position of the bolts even when the bolt ends were 
seriously out of their nominal positions tei | to errors 
in direction in the drilling from the top of the long 
diagonal bolt holes through which they passed. 

(f) In the case of the navigation arches these timber 
supports were strongly boxed in on their soffits to resist 
abrasion and to protect the bolt heads. The ends were 
protected by short lengths of whole timbers bolted on 
to the face of the supported voussoirs. 
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of double-pinned steel 
columns between the lintel 
over the reinforced: concrete 
columns and the girder 
bearings. 

South Abutment.—As there 
was no embankment in front 
of the abutment on the suuth side, the problem of making 
the necessary provision for its security was different from 
that on the north side. 

Girder bedstones in concrete, lightly reinforced, were 
constructed over the old return end walls of the original 
spandrel walls (Fig. 5). These vertical loads thus became 
supported directly off the sloping courses of the abutment. 
In addition, the horizontal and vertical forces due to the 
earth pressure behind came on to these courses. As a 
result of calculation, making allowances for friction and 
other uncertainties, a resultant force estimated at 700 tons 
in the direction of the sloping courses at 45 deg. to the 
horizontal had to be resisted. This was done by forming 
thirty pressure piles in the soil in front of the abutment, 
raked at 30 deg. to the vertical. Each pile was separately 
tested to a load of 60 tons and was incorporated in a light 
reinforced concrete cap on which a load of 500 tons of 
concrete was placed in contact with the abutment so as 
to deflect the estimated force acting in a direction of 
45 deg. to the vertical to an inclination equal to that of the 
piles. Small reinforced concrete regulators were also 
built in below, which, by acting as struts or ties, would 
tend to keep the resultant force to the inclination of the 
piles either if the estimated figure of 700 tons were exceeded 
or if it were not wholly attained. 


(To be continued.) 








Metropolitan-Vickers Summer 
School. 


Att who journeyed to Manchester last week to attend 
the Summer School at the Trafford Park Works of the 
Metropolitan-Vickers Electrical Company were well 
repaid for their trouble. In these days of great electrical 
activity teachers may find difficulty in keeping abreast 
of the times, and gatherings of this nature, composed of 
professors and others from many parts of the country, 
can scarcely fail to have beneficial results. Lectures 
were delivered on many subjects by members of the 
company’s staff specialising in different branches of work, 
such as switchgear, motors, transformers, and so forth. 
A special course designed to meet the requirements of 
teachers of mechanical engineering covered such subjects 
as the Function of Mechanical, Metallurgical, and Chemical 
Research in Mechanical Engineering; the Work of the 
Education and Research Department of the Metropolitan- 
Vickers Electrical Company ; Some Research Problems 
and their Trend in Mechanical Engineering; Welded 
Structures and Welding Equipments ; Mechanical Design 
of Large Rupturing Capacity Switchgear; Turbines 
and Condensers, &c. 

Apart from displaying a thorough knowledge of the 
subjects with which they dealt, all the lecturers, or, at 
any rate, all we were able to listen to, had marked lecturing 
ability. It is doubtful, in fact, if many whose business it 
is to train engineers in schools and technical colleges 
could have done better. For the most part the discussions 
were also good, although, in some cases, somewhat brief. 
Of the lectures we attended one of the most interesting 
was that delivered by Mr. D. B. Hoseason on “ Electrie 
Motor Design,” in which he considered matters not 
usually touched upon by teachers, such as the import- 
ance of making brush gear, &c., readily accessible. Despite 
the many changes from D.C. to A.C., Mr. Hoseason 
explained that the demand for D.C. motors was still 





considerable. It had recently been found possible con- 
siderably to increase the current densities of both con- 
ductors and brushes. 

A subsequent tour of the motor shops revealed the 
fact that great pains are taken in these days to ensure 
satisfactory commutation, to reduce vibration to a 
negligible quantity, and to produce silent-running 
machines for those who require them. The elimination 
of noise is a subject to which the company’s research 
engineers have paid great attention, and the acoustic 
laboratories, which we also had an opportunity of inspect- 
ing, contain much ingenious and interesting equipment, 
including the Metrovick noise analyser, designed to 
determine the magnitude and frequency of each com- 
ponent tone making up the noise in order to find the most 
offending components and indicate their probable sources. 

High vacuum engineering was dealt with by Major 
J. W. Buckley, Dr. C. Sykes, Mr. G. 8. Innes, and Dr. J. M. 
Dodds. It was shown that beginning with the discovery 
by Mr. C. R. Burch in the Metrovick research laboratories 
of a series of oi! distillates, now known as the apiezon 
series, having exceptionally low vapour pressures, there 
has been developed, a vacuum technique that has led to a 
rapid advance in all branches of science and engineering 
requiring the production and maintenance of a very high 
vacua. The discovery of these oils has made possible the 
elimination of liquid air and similar cold traps from high 
vacuum pumping equipment. Apiezon distillates are now 
also available as a series of low vapour pressure products in 
the form of grease compound and wax of great value for 
sealing vacuum apparatus. High vacuum demountable 
equipment continuously evacuated by apiezon oil con- 
densation pumps and sealed with the aid of apiezon 
products were described and demonstrated. While 
X-ray tubes, cathode ray oscillographs, wireless trans- 
mitting valves, and similar apparatus were originally 
made of glass and permanently sealed, necessitating in 
the event of failure complete replacement or expensive 
repair, the equipment utilising these apiezon oils and 
greases can be taken to pieces and be re-assembled with 
ordinary engineering tools. 

Lectures on insulating materials were delivered by 
Messrs. B. L. Goodlet, A. R. Dunton, J. M. Fleming, and 
A. Monkhouse. While Mr. Goodlet dealt with the theory 
of insulation, Messrs. Dunton, Fleming, and Monkhouse 
considered the more practical side of the subject. Con- 
ductors covered with modern insulation, including small- 
diameter wire insulated with layers of paper instead of 
cotton, and having the effect of diminishing the space 
required by the conductors, were exhibited ; whilst a model 
of a 33,000-volt alternator winding showed the method 
the company has adopted for dealing with the demand 
for high-pressure A.C. machines. 

Lectures by Dr. T. E. Allibone and Messrs.F. 8. Edwards, 
G. S. Innes, D. B. McKenzie, A. K. Nuttall, and R. V. 
Whelpton on “ High-voltage Practice and Development ” 
emphasised the importance of obtaining reliable data on 
the behaviour of insulation materials under electrical 
stress ; while a visit to the high-tension laboratory gave 
a good idea of the extensive and expensive equipment 
large electrical firms have to employ to deal with the 
problems involved. Of the equipment in this laboratory 
the three high-voltage impulse generators are now 
probably the most useful because they are capable of 
testing insulation under conditions similar to those pro- 
duced by lightning and other surges. The Marx principle 
upon which these generators operate is well known. 
One of the impulse generators is designed for 200,000 
volts, another for 1,000,000 volts, and a third for 
3,000,000 volts. Cathode ray oscillographs designed 
and built at the Trafford Park Wor are used 
continuously with these generators to record the 
shapes of the voltage waves produced, and extensive 
investigations have been made on surge phenomena, 
both in oi! and in solid dielectrics. In addition 
to the three-impulse generators there are two 500,000-volt, 
500-kVA, 50-cycle transformers, one in the main laboratory 
and the other in the surge laboratory. For providing 
1,000,000 volts these two units are connected in cascade, 
but as only a small portion of the work requires voltages 
of this magnitude, the units are more frequently used 
independently. For the measurement of these high 
voltages a special condenser is mounted above the second 
500,000-volt unit. For high-frequegcy testing there 
is a 750,000-volt Testa transformer generating power 
at 100,000 cycles per second. High-tension direct-current 
tests are carried out on any one of three special generators 
giving 150,000, 250,000, and 600,000 volts respectively. 
Two Schering bridges enable measurements of capacity 
and dielectric lo33 to b3 mide on materials and apparatus 
at voltages up to 1,000,000. 

With the many other laboratories we shall not attempt 
to deal, nor can mention be made of all the interesting 
lecturers and discussions. Let it suffice to add that 
members of the party were afforded an opportunity of 
inspecting the Switchgear Testing Company’s plant, 
which is the joint property of the B.T.H. Company, 
Ltd., Ferguson Pailin, Ltd., and the Metropolitan-Vickers 
Electrical Company, Ltd. 

The organisation of the scheme must have involved 
much painstaking work, and all who were present have 
reason to be thankful to the Metropolitan-Vickers Elec- 
trical Company for its hospitality, and its highly successful 
endeavour to place at the disposal of the teaching pro- 
fession the latest information regarding electrical practice. 








Arr routes about 6000 miles in length are to be operated 
this year in Great Britain by Railway Air Services. The 
new plan, which will take effect on May 25th, shows an 
advance of more than 50 per cent. in the route mileage 
and a great increase in frequency on the more popular 
routes. Operating over two routes, four planes will 
provide ten services and fly 1448 miles daily. Road con- 
veyance will be provided in each case for air passengers 
between the aerodromes and the centres of the towns. 
The service which was operated last year on behalf of the 
railway companies between Heston and the Isle of Wight 
will this year work from the new aerodrome at Gatwick. 
The railway station there has been joined by subways 
with the aerodrome ; trains will be available every half- 
hour, and are scheduled to reach Victoria in 35 min. 
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Rail and Road. 


THE twenty-sixth annual congress of the Tramways, 
Light Railways and Transport Association will be held 
this year at Brighton from June 10th to 12th. 


AccorpiNn@ to the United States Bureau of Railway 
Economics, the Class I railways of that country during 
1935 spent 593,025,000 dollars for fuel, materials, and 
supplies. 

Tue bridge carrying the London, Midland and Scottish 
Railway over Uxbridge-road, Acton Vale, is to be recon- 
structed this summer, and the carriageway and footpaths 
of the road widened. 


Iv is understood that the Danish Minister of Transport 
is discussing plans in connection with the building of a 
bridge across the Great Belt, between the islands of 
Fiiren and Zealand. This bridge, if built, would be the 
longest in Europe. 





A nuMBER of electric locomotives for hauling goods 
trains have been built for service on the railway between 
Brussels and Tervueren in Belgium. Each locomotive 
weighs 65 tons in running order, and is capable of hauling 
a 300-ton train at some 45 m.p.h. 


Aw interesting exhibition was opened at the White- 
chapel Art Gallery on Friday last week. It consists of 
models submitted to the London County Council in its 
attempt to solve the problems involved by the proposal 
for a new bridge at Charing Cross. 


At an estimated cost of over 300 million dollars, a new 
300-mile long railway from Canton to Swatow in China 
is to be constructed. According to the Railway Gazette, 
the line will terminate at Swatow, and take the form of an 
extension of the existing Swatow-Chaochow line. Beyond 
Chaochow the line will pass through Puning, Lufeng, 
Haifeng, and Weiyang, to Shaho in Canton, 


Tue Congo-Ocean Railway in the French Congo will be 
tne first railway in tropical Africa to adopt oil-electric 
locomotives. Three 950 H.P. oil-electric, 3ft. 6in. gauge 
locomotives are shortly to be delivered. The locomotives 
weigh some 84 tons each in running order and have super- 
charged engines with automatically started and regulated 
blowers. ey are capable of a maximum speed on the 
level of 44 m.p.h., and of hauling a 250-ton train at an 
average speed of 31 m.p.h. 


Tae Minister of Transport has approved a scheme, 
submitted jointly by the Birkenhead and Wallasey County 
Borough Co for the reconstruction, at an estimated 
eost of £10,290, of the approaches to the bridge over 
Wallasey Pool connecting the areas of the two authorities. 
The bridge is at present subject to a toll, and the joint 
authorities have entered into an agreement with the 
Mersey Dock and Harbour Board to free the bridge from 
tolis when the reconstruction of the approaches is 
completed. 


Ir has been decided by the London Passenger Transport 
Board that Farringdon and High Holborn Station will be 
known in future as Farringdon Station. When the Metro- 
politan Company’s Railway was opened in 1863 the station 
was called Farringdon-street. In 1922 the name was 
altered to Farringdon and High Holborn, with the object 
of giving passengers a better idea of the area served. The 
Board has been of opinion for some time that this name 
was confusing because High Holborn is a considerable 
distance from the station, and in removing the source of 
confusion the Transport Board has taken the opportunity 
to shorten the name to one word. 


A 15rv. length of rail designed by George Stephenson 
over 100 years ago for the Leicester and Swannington 
Railway, now part of the L.M.S. system, has been pre- 
sented to the South Kensington Science Museum by Sir 
Josiah Stamp. The rail, which once formed part of the 
original Leicester and Swannington track, was found at 
Ashby-de-la-Zouch. It is wrought iron and of “ fish- 
bellied ” type, and had an original weight of 35 Ib. per 
yard. It was on the Leicester and Swannington Railway, 
opened in 1882, that the locomotive whistle is popularly 
believed to have been invented. Following a collision 
between one of the early trains and a market cart, 
Stephenson commissioned an organ builder in Leicester to 
make a “ steam trumpet ” out of an organ pipe, and this 
duly proved effective. 


THe Minister of Transport has made a grant from the 
Road Fund in aid of a scheme, submitted by the Lanca- 
shire County Council, to build a new road, 120ft. wide 
and nearly 4 miles long, to carry the heavy traffic passing 
through Formby on the route between Liverpool and 
Southport. The scheme will take three years to complete, 
and is estimated to cost approximately £198,000. The 
new road, which will be constructed on the outskirts of 
Formby between North End Farm and Woodvale Station, 
is intended to by-pass the unsatisfactory section of the 
existing road. It will have dual carriageways, cycle 
tracks, footpaths, and verges, with traffic round- 
abouts both at the junctions with the old highway and at 
intersections. Down the centre of the road will be a 
reserved space 22ft. wide. Work is to be put in hand at 
the earliest possible date. 


THe Great Western Railway announces that in view of 
the continued decline in coal exports it has no alternative 
but to close Penarth Dock temporarily on and from 
Monday, July 6th, 1936, until further notice. Complete 
access, however, will continue to be given to the premises 
in the Penarth Dock of the Penarth Pontoon, Slipway 
and Ship Repairing ya ae Ltd., for all vessels pro- 
ceeding to and from the pontoon in connection with the 
business of that company, and the tidal berths at Ely 
Harbour will continue to be available. The total tonnage 
of coal and coke shipped at Penarth Dock last year was 
only 978,000 tons, compared with 2,245.900 tons in 1929, 
which was by no means a peak year, and the trade is 
still declining. For all the South Wales ports the quantity 
of coal and coke shipped has fallen from 29,985,000 tons 
in 1929 to 20,018,000 tons in 1935, and during the current 
year there was a further decline of nearly 700,000 tons up 
to April 5th last, due partly to the sanctions imposed 
against coal exports to Italy, resulting in a loss of exports 


Miscellanea. 





Durine the coming year, twenty-two new automatic 
telephone exchanges will be added to the 250 exchanges 
in the London telephone area. 

Tue bicentenary of the birth of James Watt, inventor 
of the steam engine, was recently honoured by a banquet 
at the Tokio Peers’ Club in Japan. 


Tue Iserbach oilfields in close proximity to the Baku- 
Machatch Kala railway and the Caspian sea coast are to 
be developed by the Soviet Government. 


Tue Compagnie International du Rhone is under- 
taking a £6,000,000 scheme, involving the construction of 
a barrage and power station on the river Rhone. 


Tue Gatineau Power Company, which operates the 
Grand Falls, New Brunswick, hydro development scheme, 
is to construct a 10,090 H.P. turbo-generator steam plant 
at Dalhousie to supplement the Grand Falls supply of 
electrical energy to the plant of the New Brunswick 
International Paper Company. 


Tue Sheffield Chamber of Commerce has adopted a 
Sheffield Industries Mark, and henceforth notices, com- 
munications, and advertisements from manufacturers in 
Sheffield will carry this mark. The design is a bold letter 
S which stands on a massive block bearing the words 
* Sheffield Industries Mark.”’ 


THE threatened French coal strike will not take place. 
On Saturday, April 25th, resentatives of the three 
miners’ unions met at Lens and unanimously approved the 
new collective agreement, the principles of which were 
fixed at a recent conference between the miners and coal- 
owners held at the Ministry of Public Works. 


AT a meeting held in Birmingham on April 22nd, it was 
decided to form a Central England Area Electric Vehicle 
Committee, to work in co-operation with the Electric 
Vehicle Committee of Great Britain, Ltd., in London. 
Captain J. C. Chaytor was appointed Chairman, and Lieut.- 
Commander A. E. Neal, the E.D.A. area officer, Secretary 
of the new Committee. 

WE are informed that the recent Leipzig Technical and 
Spring Fair was attended by 238,447 commercial visitors, 
an increase of 42,101 as compared with 1935. Included 
were 24,751 non-German visitors, of whom 2188 came 
from Great Britain. The exhibitors numbered 8163, of 
whom 472 were from foreign countries, and the exhibition 
space occupied was 1,431,620 square feet. 


A TEST on the healthiness of the atmosphere of the 

Mersey Road Tunnel has been carried out by the Chief 
Constable of Liverpool, Mr. A. K. Wilson, and the City 
Analyst, Professor W. H. Roberts. Quantities of carbon 
monoxide were lower than those frequently found in the 
blood of heavy smokers and would not, in the opinion of 
Professor Roberts, cause any discomfort or injury to 
health. 
SPEAKING in the House of Commons on Tuesday 
evening, April 28th, Captain A. Hudson, the Parliamentary 
Secretary to the Ministry of Transport, said that the 
Chancellor of the Exchequer had agreed to the inclusion 
in the forthcoming Finance Bill of a vision for the 
exemption from motor licence duty of vehicles constructed 
solely for the conveyance of plant which was used for no 
other purpose than the construction or repair of roads. 


A RECENTLY completed Marion shovel is claimed to be 
the world’s largest power shovel. Its dipper, made of 
aluminium plates and castings with steel at points where 
the greatest wear is encountered, has a rated capacity of 
33 cubic yards struck measure, or 40 cubic yards heaped 
up. The boom is 100ft. long and the dipper stick is 65ft. 
long. The shovel is electrically operated and a newly 
developed General Electric control system has been 
installed. 

On Thursday, April 23rd, the annual award of the 
Faraday Medal by the President of the Institution of 
Electrical Engineers, Mr. J. M. Kennedy, took place at the 
Institution. The recipient was Sir William Bragg, F.R.S., 
Director of the Royal Institution. After the award the 
twenty-seventh Kelvin Lecture was delivered by Mr. 
J. D. Cockeroft, Ph.D., on “The Transmutations of 
Matter by High Energy Particles and Radiations.” The 
lecture was accompanied by a demonstration. 


THE new Advisory Committee on Scientific Management, 
set up by the Governing Body of the International Labour 
Office, has met. The Committee has laid down its field of 
activity and has drawn up its programme of work with 
the following as particularly urgent problems :—The 
effects of technical progress on the unemployment and 
the employment of workers, rationalisation by the 
elimination of ‘‘ surplus’ undertakings and machinery, 
occasional guidance and particularly the readjustment of 
the unemployed, and the effects of rationalisation on the 
fatigue of the worker. 

AccorpInG to the Engineering News-Record, sub- 
surface formations in the five boroughs of New York City 
are now being studied by a staff of forty-one men, under the 
direction of Dr. Charles P. Berkey, of Columbia University. 
The survey is concerned especially with the depth of the 
rock floor and the character of the rock and overburden. 
Resides showing the rock and foundation and overburden, 
the survey and maps will show the outlines of ancient 
creeks, bays and watercourses as well as old natural shore 
lines. Borings will be made throughout the area, and the 
samples will be available for engineers and contractors in 
the city. 

THE sense of touch still plays an important part in 
many cases where the gauge or other instrument must 
be applied to the work by hand. A good example showing 
the importance of @ sensitive touch, and how delicate 
that touch may be, was, says Machinery, cited by S. 
Player and K. Summers during the course of a read 
last year before the Institution of Production Engineers. 
In the case of a certain Diesel fuel pump the maximum 
permissible clearance between barrel and plunger was 
0-00003in. For checking the barrel bores double-ended 
plugs were used, the dimensions of which varied by the 
amount of the tolerance, namely, 0-00003in. Clearly 


Air and Water. 


Two Italian 8000-ton light cruisers, the ‘* Garibaldi ”’ 
and the ‘‘ Duca degli Abruzzi,” were launched last week. 
They belong to the “ Condottieri”’ class, and have an 
estimated speed of 35 knots. 


A NEw training establishment for boys and young 
seamen is expected to be opened at Rosyth to cope with 
the additional numbers which are being entered under the 
scheme for making good deficiencies. 


RADIO-TELEGRAMS to and from ships at sea are to be 
cheaper from July Ist, when the standard rate will be 
reduced from 11d. to 8d. a word, and that vié the high- 
power station at Rugby from Is. 6d. to Is. 


Tue Lords Commissioners of His Majesty’s Treasury 
have appointed Admiral of the Fleet Sir Osmond de 
Beauvoir Brock to be a Trustee of the National Maritime 
Museum in succession to the late Lord Beatty. 


Tue chairman and directors of Cunard-White Sitar, 
Ltd., have extended an invitation to certain members of 
the House of Lords and the House of Commons to inspect 
R.M.S. ‘‘ Queen Mary ” on Saturday, May 16th. 


Ir is announced by Cunard-White Star, Ltd., that the 
liner ‘‘ Majestic,”” which has lain at Southampton since 
her last voyage from New York in February last, can now 
be inspected by shipbreakers, with a view to her being 
broken up. 


Four high-speed motor ships are to be built in Japan 
for the Japan, Los Angeles, New York services. They 
are expected to be the fastest cargo ships in the world; 
each will be 9300 tons deadweight, and capable of a speed 
of 19 knots. 


WE regret to have to announce the death of Mr. F. C. 
Mullens, ex-President of the National Shipbuilders’ 
Federation and manager of the Port Talbot Dry Docks. 
Mr. Mullens, who was sixty-six years of age, was for eight 
years President of the Bristol Channel Shipbuilders’ 
Association. 


Pxians for the largest dirigible in the world, for Trans- 
atlantic service, have been drawn up by the engineers of 
the Goodyear Zeppelin Corporation at Akron, Ohio. The 
airship, according to the plans, will be 850ft. long and 
145ft. in diameter, which compares with the 818ft. in 
length and 134ft. diameter of the new German Zeppelin 
** Hindenburg.” 

WE are officially advised that the Nippon Yusen 
Kaisha and Kokusai Kisen Kabushiki Kaisha will inau- 
gurate a four-weekly service from the Orient to Europe, 
and vice versd, with three new motor ships of the Kokusai 
K.K. and two new motor ships of the N.Y.K., beginning 
with the “‘ Kaishii Maru,” sailing for Yokohama on May 
3rd. The new ships have a maximum speed of 194 knots. 


Two large Diesel-electric icebreakers to be named 
“Sergei Kirov ” and “ Valerian Kuibyshev,” are to be 
laid down at the Marty dockyards in Leningrad. The 
vessels have been ordered by the Central Administration 
of the Northern Sea Route, and are to be ready for service 
in 1937. The main propelling engines will be constructed 
by the Russian Diesel Plant, and the electrical equipment 
supplied by the Electrosila Plant in Leningrad. 


THE new liner “‘ Kanimbla,”’ which left the Belfast yard 
of Harland and Wolff, Ltd., during the week-end for 
Melbourne, where she will enter the inter-State coastal 
services of McIlwraith McEacharn, Ltd., has been equipped 
as a broadcasting station. During the winter the ship 
will steam between Adelaide, South Australia, and 
Cairns, in North Queensland, and in the summer between 
Sydney and Fremantle, and the broadcast programmes 
originating on board will be available for both the pas- 
sengers and listeners ashore. 


Tue P. and O. liner ‘“‘ Bendigo” was withdrawn from 
service on her arrival at Tilbury from Australia on 
Saturday, April 25th. She is the first of the four vessels 
of the company’s Branch Line te Australia to be affected 
under the decision of the directors to withdraw the service. 
The remaining ships will be withdrawn on their arrival in 
London—the “‘ Balranald ” on May 23rd, the “‘ Baradine ” 
on June 18th, the “ Barrabool”’’ on July 16th. These 
four 13,000-ton ships were built by Harland and Wolff, 
Ltd., between 1921 and 1922. 


An important addition to the Clyde fleet of pleasure 
steamers is the London, Midland and Scottish Railway 
Company’s ‘“ Marchioness of Graham,” which made her 
inaugural trip on Friday, April 24th. The new steamer, 
which was built and engined by the Fairfield Shipbuilding 
and Engineering Company, Ltd., of Govan, has twin- 
screw geared turbines, and is designed for a speed of 
18 knots. She has accommodation for 1300 passengers, 
and will be employed on the company’s service from 
Ardrossan to the Island of Arran. 


Tue Royal Aeronautical Society announces the follow- 
ing awards :—The Silver Medal of the Society to Mr. B. N. 
Wallis, for his work en geodetic construction ; the Simms 
Gold Medal to Mr. W. S. Farren for his inventions of new 
methods of the measurement of drag and his designs of 
scientific apparatus for aeronautical research ; the Taylor 
Gold Medal to Mr. E. F. Relf for his paper on the com- 
pressed air tunnel; the Sir Charles Wakefield Gold Medal 
to Mr, C. R. Fairey for his work on the development of 
flaps ; and the Busk Memorial Prize to Mr. R. P. Alston 
for his paper on wing flaps and other devices as aids to 
landing. ; 

In order that the tramp shipping subsidy should not 
offer an incentive to owners to trade more tonnage than 
the conditions of the freight markets may warrant, arrange- 
ments will be made, as in 1935, to adjust the amounts of 
the subsidy payable to shipowners trading more than a 
certain percentage of eligible tonnage in 1936. The Tramp 
Shipping Subsidy Committee has recommended to the 
Board of Trade, and the Board of Trade has agreed, that 
the percentage to be fixed for this purpose in respect of the 
first two quarters of the present year should be 90 per 
cent. The Committee will in due course examine the 
situation in relation to tramp shipping in the subsequent 
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for South Wales of from 2 to 3 million tons per annum. 





variations in size are concerned. 


quarters of the year with a view to recommending what 
percentage should be fixed in respect of those quarters. 
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WELDING RESEARCH. 


THE history of the Institution of Mechanical 
Engineers’ Welding Research Committee begins 
in March 1930 when Mr. L. W. Schuster of the 
British Engine Boiler and Electrical Insurance 
Company presented at meetings in London and 
Manchester a paper entitled “The Strength and 
Design of Fusion Welds for Unfired Pressure 
Vessels.” In that paper Mr. Schuster summarised 
the results of an extensive investigation into the 
strength of welds which he and his company had 
been carrying out with the object of framing a 
code of rules governing the construction of fusion- 
welded non-fired pressure vessels. A provisional 
code of rules was set forth but it was not intended 
that they should be accepted as final and compre- 
hensive. During the discussion in London Mr. 
F. E. Pollard of the Home Office suggested that 
the Institution should take over the work begun 
by Mr. Schuster’s company and that it should 
appoint a committee ‘‘ to formulate recommenda- 
tions to the industry as to the kinds of welds and 
methods of design which might safely be adopted.” 
This suggestion received warm support both in 
London and Manchester and was particularly wel- 
comed by Mr. Schuster himself. In due course the 
Council appointed a Welding Research Com- 
mittee under the chairmanship of Mr. W. A. 
Stanier with Mr. Schuster as reporter. This com- 
mittee was charged with the task of studying 
‘modern methods of welding ferrous and non- 
ferrous metals, with reference to the quality of the 
welds and their suitability for specific purposes, 
with primary reference to pressure vessels.’ On 
his appointment as Chief Mechanical Engineer, 
L.M.S. Railway, Mr. Stanier resigned from the 
chairmanship of the committee, although he con- 
tinued as a member of it, and was succeeded by 
Professor F. C. Lea of Sheffield University. The 
committee’s first report was published in the 
Institution’s ‘‘ Proceedings” for April 1933 and 
was discussed in writing only. It described a pre- 
liminary research made by Mr. Schuster into the 
effect of heat treatment on welds and was very 
restricted with respect to the variables studied. 


|The Committee’s second report was presented at 
‘a well-attended meeting in London on Friday 
|evening April 24th. It cannot be denied that for 
the most part it was badly received and was sub- 
jected to a considerable amount of criticism, con- 
structive and otherwise. In the opinion of several 
speakers the Committee has been spending much 
time and a high amount of scientific skill on investi- 


_ gations the results of which are either self-evidently 
‘true or are already familiar to practical welders. 


With that opinion we find ourselves forced to agree 
in very large measure. 


It will have been noticed that the Council’s 
terms of reference to the Committee widened the 
scope of its work far beyond the limited field of 
Mr. Schuster’s original paper. Instead of aiming 
at the compilation of an authoritative code of 
rules for the guidance of designers and welders, it 
was invited in effect to study almost every con- 
ceivable aspect of welding. It was not necessarily 
to confine itself to fusion welding or to the welding 
of steel or to the use of welding in the production 
of non-fired pressure vessels. It was to range over 
the whole field and, quite pointedly, was instructed 
to include welded steam generators within its 
purview. In brief it was to deflect its outlook from 
the restricted but highly practical and imme- 
diately valuable object which Mr. Schuster, Mr. 
Pollard and those who supported them had 
initially in mind and to turn its attention to a 
“ scientific’ investigation of welding of unlimited 
extent and of undefined practical application. 


5|There can be no doubt that the wide terms in 


which the Committee’s reference was drafted have 
gravely hampered the attainment, within a reason- 
able time, of results of practical value. Over five 
years have elapsed since the Committee was 


-|appointed. Nevertheless on Friday evening of 


last week on more than one occasion it had to be 
stated, in subjugation of criticism, that the report 
under discussion was to be regarded as of a pre- 
liminary nature. To other critics who alleged that 


familiar to practical welders, the reply was given 
that when the Committee began its work the infor- 
mation referred to was not generally available. 
These two sidelights illuminate the fact that the 
Committee has become entangled in the wide 
meshes of its terms of reference. When we pass 
from the history of the Committee and consider 
the results which it presents in its second report 
we receive no relief from that impression. The 
conclusions which it has reached are set forth else- 
where in this issue. It should perhaps be explained 
that the report is accompanied by a number of 
appendices in which certain members of the Com- 
mittee, Mr. Pullin, Dr. Hatfield, Professor Andrew, 
Admiral Crousaz and Professor Haigh, deal, 
individually or in association, with the radio- 
graphy and corrosion of welds, the microstructure 
and hardness of weld metal, and the residual 
stress in welds. The body of the report consists 
almost entirely of an account of physical tests on 
welded specimens carried out by Professor Lea 
with the assistance of Mr. C. F. Parker. Professor 
Lea’s investigations covered short-time tensile 
tests, creep tests, Izod tests and repeated stress 
tests—all at various temperatures—together with 
time embrittlement tests and cold bend tests. 
The conclusions printed on another page num- 
bered 1 to 8 present the results of Professor Lea’s 
investigations. The ninth is derived from Dr. 
Hatfield’s work on the corrosion of welds. It was 
admitted during the discussion that in the drafting 
of these conclusions the desire to secure brevity 
might have led to some small sacrifice of strict 
accuracy of expression. Even making allowance 
for some such effect we cannot regard the conclu- 
sions as constituting important additions to our 
knowledge concerning welding. Some are certainly 
little more than platitudes. Others equally cer- 
tainly repeat information which was available 
when or before the Committee began the work 
covered by the report. The importance of the 
bend test, for instance, was fully emphasised in 
Mr. Schuster’s original paper of 1930. The fact 
that the top run of metal in a “V” weld may, 
as it cools from the molten state, refine the struc- 
ture of the lower runs has been accepted as funda- 
mental for some considerable time and was empha- 
sised as being such in the Committee’s first report 
of 1933. That welds have a fatigue range less than 
the range for unpierced steel plates of the same 
tensile strength was demonstrated decisively by 
Professor Coker’s photo-elastic investigation of the 
stresses in fusion joints the results of which were 
published in the Institution’s “ Proceedings ”’ also 
in 1933. 





In view of the fact that the Institution assumed 








responsibility for the continuance of the work begun 
by Mr. Schuster and his company, practical 
designers and welders will, in our opinion, have 
some just cause for complaint against it if the 
Committee’s scientific investigations prolong un- 
reasonably the interval before the appearance of 


an agreed code of rules for their guidance. It may 
be argued that such a code must be based on a 
thorough investigation of the strength of welds 
and the factors which affect it. Very little study 
of the report presented last week is however suffi- 
cient to show that in spite of its voluminous nature 
it touches only the fringe of the programme of 
scientific investigation which the Committee will 
have to undertake before the terms of its reference 
can be regarded as having been fulfilled. If it 
continues on the lines which it has so far followed 
it is safe to prophecy that long before it has com- 
pleted its scientific investigations practice, guided 
by experience, will have evolved a code of working 
rules for itself, arbitrary, it may be in some respects, 
over-cautious, perhaps, in others but satisfactory, 
nevertheless as providing an agreed standard of 
procedure and attainment. The agreement of all 
concerned with the terms of such a code is of far 
more practical importance than the meticulous 
scientific accuracy of, and justification for, its 
provisions and requirements. In an art, such as 
welding, which depends for its results to a very 
considerable degree upon the personal skill of the 
operator there can be little opportunity, however 
great the desire may be, to impose rules and con- 
ditions based on the precise findings of scientific 
research. On all counts therefore we would urge 
the Institution of Mechanical Engineers to recon- 
sider at an early date the terms of reference to its 
Welding Research Committee with a view to re- 
drafting them on lines which will expedite the 
attainment of a result of immediate practical value. 


Leadership and Scientific Scholarship. 


Wuust every technical school hopes that some 
of its students will become leaders of industry. 
there are a few, including, of course, the uni- 
versities, whose curricula have been devised with 
leadership as the desideratum. They may be 
looked upon as the Sandhursts of engineering 
education. “ You come here,” they say to their 
students, “to be taught to be the captains of 
industry. If you have no ambition to be more 
than a private or a non-commissioned officer, 
you should go elsewhere.” Since they turn out, 
between them, far more potential leaders than 
are required to fill the vacancies as they occur. 
many of the alumni never fulfil their destinies, 
but all their lives long remain in humbler, perhaps 
not less useful, positions. One hundred per cent. 
efficiency is, therefore, impossible to these 
seminaries of leaders. They do not expect it. 
They know that leadership turns in large measure 
on qualities which cannot be taught and that, 
in order to fit a few men to make or seize oppor- 
tunities, they must endeavour to equip a large 
number with the learning which, it is assumed, is. 
indispensable to those who hold the highest 
positions in industry. From that Milky Way 
a few brighter stars will emerge. It is difficult, 
indeed, for these colleges to select the best course. 
They ride two horses with one foot on each. All 
the traditions of this country place scholarship 
higher than commerce; but the leader in the 
industrial field has less use for scholarship than 
for business qualities. He needs to be a well- 
trained engineer. He need not be a scholar. The 
problem is to find that curriculum which will 
impart just the right amount of learning and at 
the same time set the seeds of those qualities 
that mature into leadership. A very difficult task. 

One may suppose that in America, where the 
social distinction between scholarship and com- 
merce still lingers in but a few cities, the education 
for leadership in industry would have advanced 
to a more definite position than in this country. 


But we learn from an excellent article which 


the Dean of the College of Engineering in the 
University of Detroit has contributed to the April 
number of Mechanical Engineering that even in 
the wholly commercial atmosphere of “ Auto- 
motopolis ” a complete solution of the problem has 
not been found. We gather from this article 
thet Mr. Cleveland J. Freund, the Dean, is a little 
troubled about the position which research is 
acquiring in engineering education. His admira- 
tion for research is unbounded, but it does not 
make administrators. He writes: “Since the 
qualifications for research and for leadership differ 
so much, it is not surprising that the men who 





come out of our graduate schools do not become 
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industrial administrators.” He supports that 
assertion with a quotation from a report made 
by the A.S.M.E. in 1930 on the ‘“ Economic 
Status of the Engineer.”” According to that report, 
engineers with graduate training ‘“‘tend to stay 
in strictly research positions and do not become 
general executives.” Furthermore he adds: 
“Correspondence during the past year with the 
deans of the graduate schools in a dozen of the 
more important universities discloses no evidence 
whatever that any appreciable number of men 
with advanced degrees either become industrial 
leaders or care at all for that sort of thing. Most 
of them go into educational work.” All this 
looks like a shrewd blow for research work in 
colleges. But Mr. Freund protests that he is, 
in fact, not in the least disturbed by it. For, on 
the one side, research is so exceedingly important 
that the supply of researchers must be maintained, 
and on the other, “ the leader proves himself in a 
strenuous period of practical apprenticeship or 
experience.’ In other words, Mr. Freund admits 
that there is no specialised education for leader- 
ship. “The familiar engineering curriculum 
seems to be a reasonably good foundation for 
leadership experience... It. appears that no 
upsetting of the curriculum is necessary.’’ Never- 
theless, he advances four recommendations for the 
improvement of the procedure of colleges. We 
note with pleasure that “ breadth rather than 
specialisation ” is put in the forefront. In the 
second place, he asks for an “atmosphere and 
a viewpoint in which leadership fares as well as 
scholarship.” In the third, “emphasis on the 
superiority of the leadership function . . . a career 
of leadership in industry is superior to a career 
of technical or research engineering.’’ And in the 
last ‘‘ Recognition of leadership in the placement 
of graduates.” 

It will, we think, be gathered even from this 
brief review of his article that the Dean is trying 
to balance himself equally upon the two horses 
whilst he feels that he would be happier on one. 
He fears that a superficial reading of his paper 
may lead people to think that he discredits research. 
That, he admits, would be serious indeed in view 
of the increasing significance of research and, he 
adds with attractive ingenuousness, “its fashion 
at the moment.” Despite his disclaimer he does 
leave us with the impression that he finds the 
specialisation inevitably associated with research 
disadvantageous to the acquisition of the qualities 
of leadership, and that he does think the curricula 
of colleges which profess to educate men to take 
high places in industrial organisation need 
revision. “‘ Have we not, he asks in conclusion, 
“copied somewhat too closely the German ideal 
of the university, with its intense cultivation of 
scientific scholarship ?”’.and he winds up with 
praise of the great English universities, Oxford 
and Cambridge, where “ young men for centuries 
have specialised but little.... It may well be 
that if we introduce into our undergraduate colleges 
of engineering more of the methods of those great 
schools, we may train more giants in engineering 
administration.” Were we to pick the kernel 
from the Dean’s article we should say that to 
educate men for the highest executive posts, 
breadth of vision is of greater consequence than 
scholarship. Will anyone deny that ? 








Literature. 





Nel Cinquantenario della Societa Edison [On the 
Fiftieth Anniversary of the Societa Edison]. 
Milan : Societé Edison. 

THis work, published by the Societa Edison, of 
Milan, one of the oldest electric public utility com- 
panies on the Continent of Europe, consists of four 
large volumes, totalling 1947 pages in all, covering the 
development of the electrical industry in Europe 
during the past half a century. The managing 
director of the Societaé Edison, Signor Giacirito Motta, 
is to be congratulated on his choice of such a method 
of eommemorating the fiftieth anniversary of the 
foundation of the company. 

The book consists of a series of monographs, each 
by an author well acquainted with his own subject, 
one of whom, Professor Giorgio Mortara, of Milan 
University, has carried out the compilation and 
editorial work. The first volume, entitled “ Fifty 
Years’ Evolution of Hydraulic Structures, Prime 
Movers, Electrical Machinery, and Transmission 
Lines,” is of a purely technical character, and traces 
the evolution of prime movers and transmission 
plant. Of great interest to engineers, this volume 


includes some very fine illustrations and drawings, 
particularly those accompanying the chapters on 
hydraulic power plants. 


A short chapter on the 





history of the gas turbine is included, as well as a 
considerable section on the oil engine. 

The second volume is entitled ‘* Characteristics and 
Developments of the Electrical Industry in the Econo- 
mics of Italy.” It provides an exhaustive study of 
Italian internal economics from the electricity supply 
point of view, and much valuable data from the 
Societa Edison’s own experience. It is illustrated 
with clear and well-developed graphs. 

The third volume is a review of the world economic 
conditions as affecting the electrical industry, and 
deals with the United States, Germany, Great 
Britain, France, Canada, Switzerland, Sweden, 
Norway, Russia, and Japan. 

The fourth volume is a history of the development 
of the Societa Edison and of the economic progress 
of the city of Milan, both of which are closely allied. 
The illustrations in this volume are also very fine, 
many being photographie reproductions of contem- 
porary paintings. 





SHORT NOTICES. 


Manual of Gear Design. Two sections. By Earle 
Buckingham. London: Machinery Publishing Company, 
Ltd: Price 12s. 6d. each section.—The first section of 
this manual consists of mathematical tables required for 
the solution of many gear problems. It contains trigono- 
metric tables, minutes into decimals of a degree, involute 
functions, circular measure—degrees and radians, Brocot’s 
tables of gear ratios, and factors of numbers. To facilitate 
computation tables of angular functions are given in 
degrees and decimals of a degree. The second section 
deals with the subject of spur and internal gears, and 
covers the subjects of nomenclature and symbols, plane 
trigonometry, involute trigonometry, the design of spur 
gear teeth, the design of internal gear teeth, backlash, 
gear tooth loads, non-metallic gears, and fine pitch gears 
for instruments. The various equations given are arranged 
in their most effective form for use of a calculating machine 
which, the author says, is indispensable if many calcula- 
tions are to be made. The object of the manual is not to 
be a text-book, but to give in a convenient form as much 
as possible of the information required for the solution of 
the majority of gear problems. 


Outline Notes on Telephone Transmission Theory. By 
W. T. Palmer. London: Sir Isaac Pitman and Sons, 
Ltd. Price 4s.—This volume is the outcome of notes on 
telephone transmission theory published in the Post 
Office Electrical Engineer’s Journal, and based on the 
author’s lectures delivered at the Northampton Poly- 
technic Institute. It caters for students preparing for 
examinations such as those of the City and Guilds, the 
LE.E., and the Civil Service examination for inspectors 
and assistant engineers in the Post Office. The volume 
has been prepared to present fundamental points rather 
than minute details of the subject, and although mainly 
intended for students, it should prove useful to others. 
A certain amount of knowledge of the subject is essential 
to the reader, who must also possess some mathematical 
knowledge, since the solution of transmission problems 
are, generally speaking, mathematical in character. 





By J. N. Digues La Touche, 
M. Inst. C.E. London: The Technical Press, Ltd., 5, 
Ave Maria-lane, E.C.4. Price 5s. net.—The author, a 
retired chief engineer of the Indian State Railways, has 
written this book with the object of supplying a guide to 
assist students of civil engineering in general, and par- 
ticularly those requiring a knowledge of colonial methods. 
Although it covers many aspects of civil engineering, it 
deals particularly with railway construction and main- 
tenance work. It is not written as a text book, no formule 
or mathematical workings are given, and each separate 
subject is dealt with in a chapter in the form of a simple 
and concise lecture. The author has drawn from a wide 
experience and in an attractive manner indicates the 
general knowledge required and the pitfalls to be avoided 
by student engineers. The book is small and easily 
slipped into the pocket, and we feel sure that students 
will find it not only full of useful information, but an 
interesting companion. 


The Young Engineer. 


Electrical Measurements and Measuring Instruments. 
By E. W. Golding. London: Sir Isaac Pitman and 
Sons. Price 25s.—Although the first edition of this book 
was published as recently as 1933, certain additions to 
this second edition have been deemed to be necessary to 
bring it up to date. Sections have therefore been added 
on symmetrical components, rectifier instruments, the 
use of photo-electric cells in photometry, and on valve 
circuits designed to obtain a linear time base for cathode 
ray oscillographs. The treatment of the theory of certain 
instruments, notably the ballistic galvanometer and the 
harmonic analyser, has also been extended considerably, 
and various smaller additions and alterations have been 
made throughout the text. In its present form the volume 
is thoroughly up to date, and should prove a distinct 
help to those preparing for examinations in the subject. 





Welding Research. 


Tue conclusions presented in the second report of the 
Welding Research. Committee of the Institution of 
Mechanical Engineers are given below. These conclusions 
and other aspects of the Committee’s work are referred 
to in a leading article on page 465. 


CONCLUSIONS. 


(1) The analyses of weld metal show that the carbon 
and manganese contents of the metal in the weld may 
differ very considerably from those in the electrode. 

(2) If a sufficient amount of top metal is laid over 
the “ V ” of weld metal connecting two plates, the metal 
within the ‘‘ V ” may become normalised to an appreciable 








depth and a large portion of the weld may therefore have 
a@ normal microstructure. 

(3) Small cavities and inclusions may be found in all 
except the best welds, and these may have an important 
effect upon the fatigue range of the weld. X-ray examina- 
tions of the weld can show the location, size, number 
of cavities, and inclusions. The photomicrographs 
shown in this part of the report, and particularly in the 
metallurgical report given in Appendix VII, are confirmed 
by X-ray photographs. 

(4) The resistance to creep of weld metal is about the 
same as that of very mild steels. At temperatures above 
300 deg. Cent. the phenomenon of creep may become 
of importance. At boiler temperatures as distinct from 
superheat temperatures no serious difficulty due to creep 
need be apprehended at the normal working stresses of 
boilers. 

(5) The results of the impact tests seem to show that 
at any temperature at which boilers containing weld 
metal of the particular qualities tested may be working, 
there is no fear of that type of brittleness which impact 
tests indicate causing failure. At temperatures below 
freezing point there is very little difference between the 
results from welds and from mild steel plates. 

(6) The investigation indicates the desirability of a 
bend test in which, in assessing the ductility of the weld 
metal, the percentage elongation of the weld metal at 
the surface of the “‘ V ” is measured. 

(7) Repeated stress tests on various types of machines 
show definitely that the welds examined have fatigue 
ranges less than the range for unpierced steel plates of 
the same tensile strength as the weld. 

(8) The large number of welds that have been examined, 
some of which experiments are detailed in this report, 
show clearly that it is important to select a suitable 
type of electrode and welding technique for boiler work 
in order that cavities and inclusions should be reduced 
to a minimum. Further, definite control in the method 
of welding is of fundamental importance, particularly in 
order to avoid imperfect fusion. 

(9) The tests that have been carried out on a number 
of welds indicate that in the neighbourhood of welds 
corrosion in a fluid of the type given in Appendix VI 
is not likely to be more serious than the corrosion of the 
plate. [The fluid referred to consisted of 100 parts of 
calcium sulphate, 100 parts of magnesium sulphate and 
100 parts of sodium chloride per 100,000 parts of distilled 
water. | 








SIXTY YEARS AGO. 


Is there any outstanding invention of a mechanical 
nature credit for the origin of which can be assigned 
indubitably to one particular individual? Certainly 
many great inventions and some that are less great have 
produced pretty disputes as to who originated them. 
Witness for example the quarrel between Nasmyth and 
Schneider concerning the steam hammer or the claims 
made for Akroyd Stuart against Diesel as the true begetter 
of the compression ignition engine, or, to go much farther 
back and to pass into the realms of abstract thought, the 
bitter dispute between Newton and Leibnitz over the 
invention of the calculus. Witness, too, the legal warfare 
which raged about the invention of the sewing machine, 
roller skates, and many another invention great and 
small. Witness, in particular, the unresolved contention 
which arose over the invention of that monstrosity of the 
shipbuilder’s art, the circular ironclad. To this day 
when we think of such vessels we immediately think of 
the Russian admiral who rejoiced in the wholly appro- 
priate name of Popoff. Two Popoffkas, as they were called, 
were actually built round about 1873 for the Russian 
Navy. They were 96ft. in diameter and 12ft. 6in. in 
draught and each carried two 28-ton guns mounted in a 
turret. These two ships, the “‘ Novgorod” and the 
‘* Admiral Popoff,”’ were intended solely for coast defence 
purposes and were not meant to move quickly through 
the water. Each was driven by six 80 nominal horse- 
power engines. In 1876 Lieut. Goulaeff of the Imperial 
Russian Navy read a paper hefore the Institution of Naval 
Architects in which he described the design and perform. 
ance of his country’s circular ironclads in great detail. 
In the discussion which followed all the speakers bore 
well-known names, Samuda, Froude, Barnaby, E. J. Reed 
and Scott Russell. Much interest was displayed in the 
design but the discussion was cut short by the President 
with an intimation that the Council would take into con- 
sideration its resumption at a later date. Two days later 
it was announced that the Council had determined not 
to renew the discussion on account of the difficulty of 
arranging it. This statement brought to his feet Mr. 
Jamieson of John Elder and Company. He protested 
that he had been prevented at the previous meeting from 
informing the members concerning the truth regarding 
the invention of the circular ironclad. He averred that 
the true inventor was not Admiral Popoff but the late 
Mr. John Elder of Glasgow. Elder, he said, first published 
his views on the subject in 1867 and in the following year 
read a paper on circular ironclads before the United 
Service Institution. Admiral Popoff visited him at 
Glasgow and discussed with enthusiasm the construction 
of circular ironclads. Elder died in September, 1869, 
and but for his death would no doubt, said Mr. Jamieson, 
have built an experimental vessel at his own expense, 
to cost about £10,000. In spite of these categorical state- 
ments Lieut. Goulaeff maintained that Admiral Popoff 
first conceived the idea of the circular ironclad in 1869 
and that he had at that time no knowledge concerning 
Elder’s proposals on the subject. ... It is to-day perhaps 
fortunate that we are not called upon to decide who did 
invent the circular ship. Were we so requitfed we would 
probably feel compelled to call attention to the round 
ships mentioned by Herodotus and to the round merchant 
vessels which in Elder’s and Popoff’s own time plied their 
way on the Euphrates and other eastern waters. 











A NEw service between Montreal and Chicago has been 
opened by the Canada Steamship Lines, Ltd. Cargoes 
from Europe by usual sailings will be transhipped at 
Montreal for Chicago. 
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Nickel Alloys in 


By YASUSHI TAJI, M. Eng., M.I.N.A., M.I. Mar. E.* 
No. 1. 


[* was reported some time ago that a substantial 
amount of nickel ores was discovered in the dis- 
trict of the Mount Oye. This mountain is situated in 
the western part of the main island of Japan and is 
very famous in an old Japanese fable of a giant devil 
who was living on this mountain and committed 
brutality and offence of every description to the 
peaceful inhabitants, and after all he was killed by a 
gallant warrior despatched by the Mikado. In Europe 
nickel picked up its name at a time when men thought 
it was sent by the Devil and not by Heaven. In the 
early part of the eighteenth century fresh lodes of ore 
were laid open in Saxony, where from times imme- 
morial, silver and copper mines had been worked. 
This new ore was so glittering and full of promise as 
to cause the greatest excitement, but after innumer- 
able trials and endless labour all that could be 
obtained from the ore was not metal, but a worthless 
slag. In disgust the superstitious miners named the 
ore ‘“‘ Kupfernickel,’’ after ‘‘ Old Nick,’’ and his 
mischiévous gnomes, who were charged with plaguing 
the miners and bewitching the ore. 
Despite such Oriental and Occidental stories, 
nickel was not after all from the Devil, but was from 
Heaven, as this metal renders every good assistance 
to the improvement of almost all metals and the 
utilisation of nickel has proved to be a gospel to 
industrialists and engineers. Nickel affects the pro- 
perties of metals, just as does vitamin in foodstuff. 
In old time, hydrocarbon, protein, fat, and water only 
were reckoned for the food value, but now various 
kinds of vitamin are considered indispensable in food. 
Analogically, carbon, manganese, silicon, and iron 
were hitherto considered in analyses of iron and steel, 
but now various kinds of alloying elements, such as 
nickel, chromium, vanadium, molybdenum, &c., 
should be employed for the production of superior 
ferrous material. Thus nickel may be likened to 
vitamin A. Ifso, chromium corresponds to vitamin B 
and other alloying elements to C, D, &e. 

It should not be overlooked, however, that only 
suitable amounts of vitamins are necessary to keep 
real health and strength ; excessive amount of them 
is not only a luxury and a waste, but often harmful. 
Thus nickel is indispensable for the production of 
superior materials, but its use should be carefully 
considered in accordance with sound theory and 
practice as well as on an economic basis. In this 
sense Japan has cautiously adopted nickel for the 
improvement of engineering materials ; still there are 
many fields of application left for further develop: 
ment. 

As will be seen from the official statistics quoted 
below, the consumption of nickel in Japan has 
increased considerably in the last few years, although 
there have been certain fluctuations due to political 
and economic reasons. 

Nickel Imported to Japan (1927-1933). 


Year Unit 100kg.|Value Yen 





Year Unit 100kg. Value Yen 
§1927 6,395 1,161,164 1931 8,121 | 1,314,978 
iz 1928 10,800 1,805,289 | 1932 18,441 5,734,345 
1929 7,700 1,434,246 1933 32,678 [11,343,592 

1930 5,420 945,779 


The scope of the application of nickel in industries 
is so wide that it is impossible to deal with it fully 
within the allotted pages of this journal. The writer, 
therefore, attempts to outline only the recent deve- 
lopment in the uses of nickel alloys in Japanese 
industries with certain references to European and 
American developments. 


I.—Ferrovus NicKkEL ALLOoys. 


Ferrous nickel alloys are very extensively used in 
the forms of both forgings and castings. Alloy steels 
of low nickel content have now become an important 
feature of modern engineering design, particularly in 
automobiles, aircraft, and other branches of structural 
engineering where increased strength and safety are 
required without increase in the sections and weight 
of the main structural parts. The production and the 
application of cast iron are also being revolutionised 
by the results obtained from adding nickel, either 
alone or in combination with other alloying elements. 

1, Nickel Alloy Cast Iron.—The significant pro- 
gress made in cast iron foundries during the past few 
years is in the production of new superior cast irons 
with fewer losses from imperfections and breakage in 
casting and machining, as well as with greater tough- 
ness and wear resistance. In order to meet the special 
requirements of modern industries, particularly in 
conjunction with the remarkable development of 
internal combustion engines, exhaustive investiga- 
tions and researches have been carried out on the 
effect of nickel, chromium, manganese, silicon, and 
other elements on cast iron, and also various eom- 
positions of total carbon, silicon, manganese, phos- 
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phorus, sulphur, &c., have been tried. Nickel has 
not only brought about a number of new uses for 
alloyed iron, but also has promoted research which 
has stimulated better foundry practice and developed 
higher physical properties of ordinary grey iron. 
Although the average tensile strength of unalloyed 
iron has been raised from 1055 kg./em.? of the cast 
iron of former days to 2100 kg./cm.? to-day, the use of 
nickel in cast iron has enabled many foundries to 
supply regularly alloyed cast irons having strength 
values in excess of 4200kg./em.? and with great 
improvement in other physical and chemical 
characteristics. 

The advances and increasing popularity of thermal 
treatment for cast iron have augmented the applica- 
tion of nickel in the engineering field, as nickel 
alloyed cast irons are more frequently heat-treated 
than unalloyed irons. Better wearing qualities 
obtained by heat treatment are being utilised in 
many installations, notably those for machinery 
parts, such as cylinder liners and gears. 

The Niigata Engineering Works, the Kawasaki 
Wagon Company, the Kobe Steel Works, Hitachi 
Engineering Works, Shibaura Engineering Works, 
Mitsui Tama Works, and other leading firms in Japan 
are now producing high-grade alloyed cast irons for 
their own uses. These include alloyed cast irons with 
1-5 to 1-8 per cent. nickel and 0-2 to 0-4 per cent. 
chromium for cylinders, ¢ylinder covers, pistons, and 
exhaust manifolds of the latest internal combustion 
engines of the smaller type, whilst alloyed cast irons 
with 2:5 to 3-5 per cent. nickel and 0-4 to 0-8 per 
cent. chromium or a cast iron with 1-5 per cent. 
nickel, 0-3 per cent. chromium, and 1-8 to 1-9 per 
cent. silicon are used for cylinder castings, &c., of 
the larger type of Diesel engines. 

Some makers of both the larger and smaller types 
of internal combustion engines in Japan use nickel 
2-5 per cent., chromium 0-4 per cent., and 
over 1 per cent. cast irons for cylinder liners and 
pistons of smaller engines, and less contents of nickel 
and chromium for the larger type.. 

As an interesting example 4 special reciprocating 
steam engine with an exhaust turbine built by the 
Uraga Dock Company may be mentioned, in which 
cylinder covers are made of nickel alloy cast iron with 
3-0 per cent. nickel, 0-6 per cent. manganese, 0-2 per 
cent. silicon, and 0-7 per cent. total carbon. 

As the relative value of the hardness, wear resist- 
ance, strength, and machineability of the castings 
differ in accordance with the type and the purpose of 
the engine, there cannot be any general formula for 
the nickel cast irons which are used in this country. 
The writer can, however, vouch for the fact that 
nickel is used in cast iron with care and discretion for 
our national economic benefits, and special composi- 
tions are made to meet the requirement for each 
problem. 

As in America and Europe, foundries in Japan 
making special alloys for special service have also 
continued to strengthen their position in the castings 
industry, either as specialists or as large engineering 
concerns, because they are able to furnish a diversified 
line of castings to meet severe conditions of servicé, 
and produce, at the same time, a constructional 
material giving the low final cost which is so deeply 
sought during this period of the expansion and 
development of Japanese industry in competition at 
home and abroad. 

The demand for the new nickel cast irons Ni-Resist 
(Ni 12-15, Cr 1-5-4-0, Mn 1-0-1-5, Cu 5-7, Si 1-25- 
2-0, P 0-3-0-4, T.C. 2-75-3- 10 per cent.) for corrosion 
resistancé and thermal stability, and Ni-Hard 
(special chilled cast iron with approximately 4-5 per 
cent. Ni and 1-5 per cent. Cr) for hardness and resist- 
ance to wear, is increasing in various modern indus- 
tries in Japan. The use of Ni-Tensyliron (a high- 
tensile cast iron with about 2 to 3 per cent. Ni) has 
not been developed in Japan, but similar nickel cast 
irons are frequently used in Japanese industries. 
Alloy chilled cast iron with 3-3 to 4-3 per cent. 
nickel and 1-2 to 1-6 per cent. chromium has been 
used for a considerable number of rolls in the Yawata 
Steel Works and the Japan Steel Industry Company 
with great success. 

In the electrical engineering field a nickel alloy 
cast iron with 9 to 10 per cent. nickel and 5 to 6 per 
cent. manganese, which is similar to Nomag cast iron, 
was developed in the Shibaura Engineering Works 
many years ago. As the field of the use of this kind 
of cast iron of non-magnetic property expanded year 
after year, a special cast iron of the Ni-Resist type 
came to be used, and castings as large as 3 tons per 
piece are now produced. 

Also a new nickel-chromium-vanadium cast iron 
has been recently developed by the Shibaura Engi- 
neering Works. This cast iron is used for parts of 
machinery, such as ¢ylinder castings of emergency 
lighting sets, where high tensile strength atid high 
machineable hardness are particularly required. Cast 
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employed for controller cams, rail brushes, &c., 
where high toughness combined with high wear 
resistance is required. Nickel cast irons for corrosion 
resistance have also been rapidly developed in this 
country and many foundries are producing this type 
of iron. Further, nickel alloy cast irons for heat 
| resistance are extensively used for various furnaces 
and electrical apparatus, as illustrated. 

Nickel cast iron dies of larger and smaller sizes have 
been already employed for pressing. stamping, and 
forging machines abroad, particularly for automobile 
engineering in America, but in Japan such dies have 
seldom been adopted as the practice for mass pro- 
duction is still in its infancy owing to the limited 
demand in this country. The firm establishment of 
automobile engineering being well on the way in 
Japan, nickel. cast iron dies will soon be widely 
employed in such industries. 

2. Nickel Alloy Steels.—Recent development of 
nickel alloy steels in Japan, in both theory and 
practice, is very remarkable, but its detailed descrip- 
tion is beyond the scope of this article. Here, only a 
glimpse of modern applications of nickel alloy steels 
in various Japanese industries is dealt with. 

The automobile industry in Japan is still unde- 
veloped, but it will occupy an important position as 
the largest single consumer of nickel alloys in the 
near future, as strenuous endeavour is now being 
taken for the independent manufacture of motor 
cars in Japan. 

There are in common use in automobile engineering 
to-day a considerable number of nickel alloy steels, 
and there are also many nickel cast irons and non- 
ferrous alloys, and an appreciable quantity of nickel- 
plated parts. 

* Bright nickel plating,’”’ which requires no buffing 
or polishing, and the “ Fescalising process,’’ which 
makes a heavier coating of nickel, chromium, and 
other metals, are now fairly extensively being used 
abroad for many automobile parts and for repairs 
of various machinery parts, but they are not yet 
widely adopted in Japan owing to the limited demand 
for such parts. Exportation of a considerable quan- 
tity of automobile accessories and parts and special 
repair work for both land and marine machinery 
being now zealously enterprised by Japanese engi- 
neers, these processes may be extensively utilised in 
the near future. 

Another development is the adoption of Ni-Resist 
type of cast iron for the exhaust manifolds of auto- 
mobile engines and heat-treated nickel-chromium 
cast iron cylinder liners, &c., as previously stated. 
The recent development of motor trucks and buses 
in Japan is very conspicuous, and the products are 
second to none in the design, construction, and 
materials employed, when the quality is compared 
with that of foreign premier manufactures. 

For example, in the ‘“ Fuso” type motorbuses, 
designed ond built by the Mitsubishi Kobe Works, 
the chassis frames are of 3 per cent. nickel-chromium 
steel, front wheel axles ‘of nickel-chromium drop 
forgings, and gears of nickel-chromium steel, whilst 
their engines, cylinders, cylinder heads, exhaust 
manifolds, &c., are of ni¢tkel-chromium cast iron, 
crankshafts and connecting-rods of drop forged 
nickel-chromium steel, cams of nickel case-hardened 
steel, and pistons of heat-resisting ““ Y”’ alloy. 

The design is accurate, the construction is robust, 
and the performance is very satisfactory, even on bad 
roads in the Far East. 

In England a project has been started to develop 
trucks and buses propelled by gas derived from 
British coal rather than by imported petrol, whilst in 
Japan a number of cars propelled by gas derived from 
Japanese charcoal have already been constructed 
and demonstrated for the same reason and also for the 
méchanisation of Japanese farms. The English cars 
carry high-pressure coal gas cylinders and the 
Japanese cars are fitted with a special charcoal gas 
generator. The use of special nickel alloy steels for 
the containers or for the generators and also for 
general construction is required in these cars. 

In railway engineering the present trend is toward 
greater speeds and lighter weight, the designs and 
specifications of motive power and rolling stock are 
undergoing changes which are stimulating the use of 
nickel alloys. 

In Japan proper this tendency is not so con- 
spicuous as in other countries owing to the narrow- 
gauge rails and the necessity for establishing new 
installations for handling nickel alloys in the works of 
the Imperial Government Railways when these 
materials ate extensively employed in new loco- 
motives and carriages. Their present works are 
equipped only for repairs and are rather short of such 
special machinery. Besides this, the materials in 
use by the Government Railways are already well 
standardised for the easy and speedy replacement of 
broken or worn out parts. 

In Korea and Manchuria, however, there being no 
such restrictions, many improvements have already 
been carried out. Probably the most remarkable 
development in this field during 1934 was the con- 
struction of the ‘“‘ Pasina’’ type streamlined loco- 
motives built by the Kawasaki Wagon Company, of 
Kobe, for the South Manchuria Railway’s Dairen- 
Hshing King Service. These locomotives have 
cylinders of 600 mm. by 710 mm., driving wheels of 
2000 mm. in diameter, a boiler with a heating surface 
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at 15-5 kg./em.*, and the complete weight of the 
locomotive is 116 tons. 

In these locomotives a considerable amount of 
nickel alloys is used ; for instance, the boiler shells 
are of 1-2 to 2-5 per cent. nickel steel with low-carbon 
nickel steel rivets, with 1-25 to 2 per cent. nickel 
cylinder liners of nickel cast iron; front cylinder 
covers, steam chest covers and brake cylinders of 
“Y” alloy, pistons of nickel-chromium steel, &c. 
Unlike the American ‘ Zephyr,” aluminium and 
magnesium light alloys are used for the construction 
of the passenger cars tracted by these locomotives. 

It should be borne in mind that by using nickel 
steel for boiler plates the working pressure of steam 
locomotives may be increased to a range from 
17-5 to 28 kg./em.? without undue increase in weight. 

The adoption of Diesel engines as the power unit 
of both the passenger and goods trains, as well as 
railcars and other railway vehicles, including loco- 
motive cranes, brings to the fore the increasing use of 
nickel steels and nickel cast irons in the construction 
of these engines. A series of recommendations 
recently issued in England for Diesel engine materials 
listed specifications for fifteen nickel steels, twelve 
nickel cast irons, six nickel-aluminium alloys, two 
nickel-copper alloys, and one nickel-chromium alloy 
which contains 65 per cent. nickel. In Japan, how- 
ever, the selection of materials is still entirely in the 
hands of the engineers, although standardisation is 
being carried out by the Ministry of Commerce and 
Industry. 

The materials used in locomotive Diesel engines 
differ in accordance with the type of locomotive and 








consequently with the type of engine, as high-speed 
engines are generally used for railcars of geared or 
Diesel-electric locomotion, whilst relatively slow- 
running or heavier engines are generally adopted for 
traction. The Niigata Engineering Works, Mitsu- 
bishi Heavy Industry Company, Ikegai Ironworks, 
&c., are supplying both high-speed and medium-speed 
engines. In these engines nickel-chromium steels are 
used for pistons and connecting-rods, nickel-chromium 
cast irons for cylinders, nickel-aluminium alloys for 
pistons, &c. The requirement for strong and durable 
materials with saving in weight in this type of engine 
will naturally increase the use of nickel alloys with 
various contents of nickel and other elements. In 
pure electric locomotives manufactured in this country 
the use of nickel steels is, at present, practically 
limited to gear wheels, but the use of nickel alloys 
will be gradually increased in this type of locomotive. 
(To be continued.) 








It is announced that Mr. John M. Lessells has been 
appointed Associate Professor of Mechanical Engineering 
at the Massachusetts Institute of Technology. Mr. 
Lessells was born in Scotland, and graduated ‘at Glasgow 
University. During the war he was employed by Messrs. 
Rolls-Royce, Messrs. Armstrongs, and the British War 
Office. After the war he joined the Westinghouse Electric 
and Manufacturing Company at Pittsburg, serving as 
manager of the applied mechanics division for eleven 
years, and later becoming engineering manager of the 
turbine and Diesel department at Philadelphia. From the 
last-named position he resigned recently to enter practice 
as consulting engineer. In partnership with Professor 
G. B. Karelitz, he has been identified with some of the 
mechanical details of the 200in. telescope to be erected on 
Mount Palomar. Mr. Lessells is editor of the Journal of 
Applied Mechanics published by the American Society of 
Mechanical Engineers, and is also a member of the Iron 
and Steel Institute, the American Society of Testing 
Materials, and the Institution of Mechanical Engineers. 
The latter, in 1926, awarded him the Bernard Hall Prize 
for a paper on fatigue and elastic limit. 








Emergency Braking of Electric 
Mine Winders. 


NDER normal conditions an electric mine winder 

with a motor generator set and Ward-Leonard control 
is slowed down by electrical regeneration by gradually 
bringing the control lever back to the ‘“ Off” position, 
while the final stopping and holding at rest are brought 
about by mechanical brakes. In the case of emergency 
the winder is stopped by the operation of some tripping 
device, and is not under the control of the operator. 
The mechanical brakes are then tripped and come into 
operation automatically, when the winder is brought to 
rest. Mechanical braking may be preceded by electrical 
regenerative braking, but reliance must ultimately be 
placed on the mechanical brakes for finally stopping the 
winder. Emergency braking purely by mechanical means 
has certain inherent disadvantages, but if mechanical 
braking be assisted by electrical braking and the latter 
be made adjustable to suit the prevailing conditions, 
emergency braking is considerably improved. 

To meet the static conditions applying on some winding 
engines, it is often necessary to make the mechanical 
brakes very powerful. They may be so powerful, in fact, 
that if applied suddenly while the winding engine is 
running at a high speed they may cause considerable 
damage. It is therefore desirable that in emergencies 
they should not be applied too rapidly. When emergency 
conditions arise there is always some inherent time delay 
between the call for braking and the actual moment of 
application of mechanical brakes, irrespective of whether 








FIG. 1-MOTOR GENERATOR SET ON TEST BED 


they are applied rapidly or otherwise. Owing to such causes 
as solenoid action, air valve operation, and fall of brake 
weight, the actual time taken before the brakes have been 
applied has been known to be as much as four seconds. 

Under emergency braking conditions there are two 
causes which prevent the mechanical brakes coming 
instantaneously into action: (a) It is necessary to impose 
dashpots or other damping devices to prevent the 
mechanical braking being too severe; and (b) the time 
necessarily taken in setting the brake mechanism in 
motion. In emergency braking the ideal conditions are 
obviously those in which braking starts the instant it is 
demanded, the winder being brought to rest in the shortest 
possible time without undue shocks or strain being applied 
to any part. Nevertheless, to prevent undue shock when 
the mechanical brakes come into action, dashpots have 
been applied so that where the brakes are necessarily 
powerful to comply with the static conditions their rate 
of application when the winding engine is running at high 
speed is at first slow. This has the disadvantage 
that it increases the time between the demand for 
emergency braking and its coming into action. Apart 
from supplying dashpots for controlling the application 
of mechanical brakes, schemes have been devised for 
automatically limiting the retardation due to mechanical 
braking in emergencies. The brake governors used in 
these cases are claimed to reduce the shock at the first 
moment of application of mechanical, braking and by 
fixing the rate of retardation, irrespective of loading, 
electrical and mechanical braking are so regulated that 
retardation is not allowed to become excessive.. Excessive 
retardation can cause dangerous conditions, particularly 
to men riding in the cages. Automatic brake governors 
prevent excessive braking due to very powerful 
brakes, and the dangers of mechanical braking are averted. 
They do not, however, take care of the time between the 
call for braking and its coming into action. They are still 
dependent on the first shock of the application of mech- 
anical braking which, if the brakes come into action as 
early as possible, must take place while the winder is still 
running at considerable speed so that the shock is not 
reduced to the degree desired. 

With Ward-Leonard winders there is always the possi- 
bility of electrical braking in addition to mechanical brak- 
ing. On some equipments this has not been made use of in 
emergency. Reliance has also been placed on the mechani- 
cal brakes entirely, the generator of the motor generator set 








being disconnected from the motor driving the winder by 
opening a circuit breaker when the emergency trip occurs. 
With this arrangement there is no braking until, say, two 
or three seconds after the trip. This eliminates the possi- 
bility of dangerous circulating currents between the 
generator and the winder motor causing serious damage to 
these machines. These dangerous circulating currents 
can occur if the generator and winder motor are main- 
tained connected together and if the exciter supply to 
the generator and winder motor fields is simply dis- 
continued. The generator field may then die away much 
more rapidly than the motor field and cause an excessive 
feeding back of current and excessive and dangerous 
braking. Alternatively, the motor field may die away 
more rapidly than the generator field, when the generator 
will drive the motor instead of braking it, and when the 
mechanical brakes are applied an excessive and dangerous 
driving current will flow from the generator to the motor. 
This scheme of leaving the motor and generator con- 
nected and cutting off the exciter supply is utilised in 
another system. Generally speaking, the design of the 
machines is such that the winder motor fields will die away 
more slowly than the generator field; but there is no 
guarantee of this occurring. There is no control of the 
electrical braking, and the conditions for the dangerous 
circulating currents may arise or the generator may even 
drive the winder motor when braking is required. Attempts 
have been made to secure the desired result by discharging 





the generator field while a resistance is inserted in the 
winder motor field, but while this gives regenerative 
braking, no control is provided over the rate of decay of 
the generator field, and the braking may be very severe 
and cause dangerous conditions. 

The British Thomson-Houston Company, Ltd., has 
recently evolved a scheme, designed to overcome the 
disadvantages met with in the above-mentioned arrange- 
ment. Its object is to provide smooth regenerative braking 
which will come into action immediately the emergency 
trip occurs, and which will bridge the gap between the 
call for emergency braking and the time taken for the 
mechanical brakes to be applied. Another object is to 
put the electrical braking under control. The fields of 
the generator and winder motor are made to die away 
during the braking period, at controlled rates to give 
the desired braking effect, and since the winder motor 
must supply energy to the generator, the field of the 
former is prevented from dying away as fast as that of 
the generator. The mechanical brakes are automatically 
brought into action when the voltage across the motor 
field reaches a definite value, and when the speed of the 
winder motor has already been reduced to a desired 
extent. Braking, therefore, takes place in two stages ; 
first, regenerative braking, which comes into immediate 
action when demanded, and secondly, mechanical braking, 
which finally brings the winder to rest and holds it locked. 

Referring to the diagram shown in Fig. 2, the exciter 
A supplies the field of the winder motor, and an exciter 
B the field of the generator of the motor generator set 
supplying the winder motor. These exciters are direct 
coupled to the main motor generator set. 

The exciter A has two fields. The field 1 is excited 
from the exciter B ; the other 2 from the exciter A 
itself, and has a high resistance. To enable this 
exciter to build up a voltage the field 2-requires 
the assistance of field 1. The exciter B has a field 3 
of ordinary resistance, and will therefore build up 
a voltage in the usual way. With the motor generator 
set. running at constant speed and under normal conditions 
of operation, exciters A and B generate constant voltages. 
There is a small machine f fitted with a fly-wheel g, 
connected across field 3 of exciter B. This small machine 
runs up automatically when the field of exciter B is 
switched on and under normal conditions it simply idles 
round. In an emergency, field 3 of the exciter B is opened 
by means of any safety device in the safety circuit (repre- 
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sented by contacts e), and the field is thereby cut off from 
its ordinary supply and is fed from the machine f utilising 
the stored energy in the fly-wheel g. The field 3 dies 
down as this energy is utilised, and in consequence field 
1 of exciter A also diminishes. Simultaneously, the fields 
of the main generator and winder motor decrease to 
correspond. Owing to the particular field system of 
exciter A, the field of the winder motor cannot decrease 
as rapidly as that of the generator, and the winder motor 
is thereby maintained as a generator, giving energy back 
to the motor generator set and thence to the line. 

The adjustment of the rate of fall in speed of generator 


Motor-Generator Set 
P thed 


set. In the case of a motor generator set fitted with a fly- 
wheel this speeding up will not usually amount to very 
much, as the energy can be absorbed. But in the case of 
a motor generator set without a fly-wheel the matter is 
not so simple, and as it is dangerous to run the set fre- 
quently at overspeed, special safety provisions must be 
made if advantage is to be taken of any possible regenera- 
tive braking. If, on failure of the supply, the load drives 
the winder, the return of power to the motor generator set 
can be very rapid and cause a rapid rise in speed. With 
the load helping to retard the winder the effect on the 
motor generator set is not so likely to be dangerous. 








Generator Ex 


citer 







































































| | L Generator _ 
i \ 
| 1 ag et Sag 
| | I i F T 
| | ' Ee B rts. | 
Re Ee. i ; FE at . 
o 4 o 4 —————}.-9)-F © aus 
| <g ; ST ILee 5 BT Winder 
ba Lys) le 7 d at ca 2 Motor 
os | ae DN a p-aery 
ie Se eet Ward- ey co 
a Leonard <iq rte | 
Induction Motor Controller Brake ; e-% 
d Solenoid | ; 
a, 6, ¢,d, = Rheostats a at 
e =Emergency Trip Contacts 6 \ ! 
f=Small Motor L-}-J 
g=Flywheel 
Te Exaw R 


FiG. 2—ARRANGEMENT OF EXCITER Cl 


J is made partly by means of a small resistance d, shown 
in parallel with field 3 of exciter B, which, in effect, alters 
the loading on the machine f. The main adjustment is 
made, however, by altering the size of the fly-wheel g, 
made up of a number of dises which can be varied in 
number, thus altering the stored energy available for 
supplying the field 3 when its excitation is removed. 
This arrangement gives a smooth control and an appro- 
priate braking time. Other adjustable rheostats, 
namely, a, 6, and c, in the fields of the exciters 
enable the several fields to be set initially to the values 
required. The safety circuit mentioned has a number 
of contacts, one or more of which being opened in emerg- 
ency by such means as: (1) The driver’s emergency 
switch, (2) an overload relay in the main D.C. circuit, 
(3) overspeed of the winder, (4) overspeed of the motor 
generator, (5) overwind, (6) opening of the mechanical 
interlock switch. Other safety devices may be added, 
but their effect is the same as those mentioned in regard 
to stopping the winder. 

The essence of this regenerative braking system is that 
the braking begins immediately on demand, and the gap 
between the call for braking and the application of the 
mechanical brakes is therefore bridged. Advantage is 
taken of this feature and the electric braking period is 
made much longer than would otherwise be the case, 
which means that the mechanical brakes can be deliber- 
ately delayed and applied when the winder speed has 
already been considerably reduced, instead of as quickly 
as possible, as in other schemes. Owing to the 
winder running at a much lower speed when the mechanical 
brakes are applied, the shock to the equipment at the 
application of these brakes can be considerably reduced. 
The scheme gives controlled smooth regenerative braking 
in emergency, with smooth and rapid retardation, inde- 
pendent of load, between the moment of emergency and 
the effective application of the mechanical brakes. It can 
be used with any type of mechanical brakes, including 
those which are automatically governed ; but it is not 
intended to replace mechanical brakes of any type. It 
is to be regarded as complementary to them. 

Towards the end of a wind more rapid application of 
emergency braking is generally required. If the fly-wheel 
machine f in Fig. 2 is connected as shown for regenerative 
braking during the main portion of the wind, and the 
braking is not then fast enough to meet requirements at 
the end of the wind, provision can be made whereby the 
fly-wheel machine is cut out altogether at the required 
position. A contactor is supplied having contacts which 
open every time an emergency trip takes place, but these 
contacts are short-circuited by a switch which is opened 
only at those stages of the wind at which fast braking is 
required. At such positions, therefore, the fly-wheel 
machine is cut out of action, the stored energy available 
for sustaining the field 3 is removed and the main generator 
and winder motor fields die away as rapidly as their 
characteristics will allow, regenerative braking, however, 
still being assured owing to the arrangement of the 
exciter fields. Mechanical braking is still subsequent to 
and dependent on the electrical braking and will only 
follow it at a predetermined point. In some cases it may 
be preferred to have the electrical and mechanical braking 
released simultaneously, and this can be arranged. Elec- 
trical braking will still, however, bridge the gap before 
the mechanical brakes begin to take effect. 

In Fig. 2 the brake solenoid is shown for convenience 
connected across the winder motor field. Actually a 
relay connected in the motor field is used to trip the brake 
solenoid, the relay being adjustable over a range of volt- 
ages. It can, therefore, be set to trip when the winder 
motor field volts have fallen slightly and bring on early 
mechanical braking, or it can be set to trip when the 
winder motor field volts have fallen considerably, mech- 
anical braking being thus brought on much later. 

Failure of the A.C. supply gives rise to rather special 
conditions, as since the motor generator set cannot now 
return energy to the line, all the energy of any regenerative 
braking must be absorbed by the motor generator set. 
This means that the energy of any regenerative braking 
will be absorbed only in speeding up the motor generator 








RCUITS FOR REGENERATIVE BRAKING 


Advantage can be taken of regenerative braking only to 
the limits imposed by the amount of overspeed permissible 
in the motor generator set, and the amount of braking 
obtainable is therefore less when the load is assisting than 
when retarding the winder. 

The motor generator set is protected under these con- 
ditions by two overspeed devices. The first is of a self- 
resetting type which trips at a speed only slightly higher 
than normal (usually about 5 per cent.). This is ineffec- 
tive unless the A.C. supply fails as well, but if both con- 
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FIG. 3—OSCILLOGRAM OF RATE OF FALL IN 


WINDER MOTOR SPEED 


ditions occur simultaneously the mechanical brakes are 
immediately released so that the initiation of electrical 
and mechanical braking will be simultaneous under these 
conditions and regenerative braking will, therefore, be 
limited to the period during which the mechanical brakes 
are coming into effective operation. Ifthe motor generator 
set should speed up to a dangerous extent (say, about 
15 to 20 per cent. in excess of normal speed) the second 
overspeed device will operate to open the breaker in the 
main D.C. circuit, thus preventing any further feed back 
of energy from the winder motor to the motor generator 


If an emergency trip has been started by any one of 
the safety devices having been tripped, there is a danger 
that the driver may attempt to assist matters by bringing 
the Ward-Leonard controller handle to the “ off ”’ position, 
and in the middle of a wind this may be done too quickly, 


and dangerous circulating currents may result. To 
obviate this, when an emergency trip occurs, the controller 
lever is made stiff to operate. On the shaft on which 
the controller lever pivots a friction plate drives a toothed 
wheel engaging with a latch, normally held clear of the 
wheel by a small solenoid. As the latch is normally held 
clear of the wheel, movement of the controller lever is 
perfectly free. But if an emergency trip opens any one 
of the safety devices, the solenoid is de-energised. ‘The 
latch therefore falls and engages in the teeth of the wheel. 
Any attempted movement of the controller lever must 
then be made against the friction force between the 
toothed wheel and the plate. The force is adjustable 
by means of screws, and although the driver is definitely 
aware of its existence, if desired, he can still move the 
controller lever by exercising considerable strength. 

Several equipments incorporating this regenerative 
braking control system have been supplied by the B.T.H. 
Company. Notable among these are two Ward-Leonard 
winders for Grootvlei Proprietary Mines, Ltd., the rock 
hoist equipment being of 4150 h.p. One of these equip- 
ments has been in operation for over six months, and the 
regenerative braking has given complete satisfaction. 
Reports from the mine state that in emergency braking 
the incidence of braking is practically instantaneous 
and that the braking is quite smooth and without shock. 
Variation in the thickness of the 8}in. diameter fly-wheel 
on the fly-wheel machine—for altering the regenerative 
braking time—can be obtained in }in. steps from zero 
up to 2}in. total thickness, and it has been found that 
fin. thickness of fly-wheel gives the best results in this 
particular case. 

The motor generator set of this equipment on test is 
shown in Fig. 1. The set comprises a 3350 h.p., 740 
r.p.m. induction motor, driving two 1450-kW D.C. 
generators and exciters for supplying power to two 
2075 h.p. winder motors. At the left-hand end of the set 
is the motor exciter. At the right-hand end are two other 
exciters. The larger is the generator exciter and the 
smaller a constant-voltage exciter for maintaining constant 
voltage on certain apparatus which needs this condition 
during the emergency regenerative braking period when 
the volts of both the motor exciter and the generator 
exciter are falling. Chief among these is the low-voltage 
release on the circuit breaker in the main D.C. circuit. 
In the foreground can be seen the fly-wheel machine used 
for controlling the time of regenerative braking. 

In Fig. 3 is shown an oscillogram taken on test of 
the rate of fall in winder motor speed. The equipment 
in this case is one supplied by the B.T.H. Company to 
Crown Mines, Lid., South Africa, for use in the 15 B 
shaft. Braking begins almost immediately after the 
emergency condition is initiated. A jin. thick fly-wheel 
is fitted to the fly-wheel machine. The winder motor 
speed has been reduced to half normal in 7-5 seconds from 
the start of the emergency condition. 

It would seem that whatever method is employed for 
applying the mechanical brakes, whether controlled by 
dashpots or by mechanical governing, there is always a 
time interval before they take effect, and this is always 
accompanied by an initial jerk in the braking. Regenera- 
tive braking is always desirable, therefore, to fill in the 
gap while the mechanical brakes are being applied, and 
to reduce the effect of the initial jerk when the mechanical 
brakes come into action by reducing the speed of the winder 
as much as possible. It is to be noted that no jerk 
is produced by regenerative braking. 

The scheme not only ensures regenerative braking. 
and enables the speed of the winder to be brought to a 
much lower speed than hitherto, before the mechanical 
brakes are applied, but also enables the regenerative 
braking to be easily and consistently controlled and 
adjusted to suit the conditions applying to a particular 
winding engine. 








Worm Gear Contact.* 


By Professor EARLE BUCKINGHAM, Massachusetts Institute 
of Technology. 


CONSIDERABLE uncertainty exists as to the exact 
nature of the contact between the worm and the 
worm gear on the many and various designs of this type 
of drive which are now available. The analysis of the 
exact contact conditions on any worm drive is a tedious 
operation, and but few appear to have the time or the 
patience to make it. Lacking the precise information 
available from such analyses, it is easy to imagine and 
claim all sorts of contact conditions for any pet design. 
For example, surface contact is sometimes claimed for 
the Hindley worm and some of its variations. With rigid 
bodies and actual surface contact on any drive except 
one with the same axis for both members of the pair, 
such as a screw and nut, smooth, continuous action is 
impossible. Some difference in the curvature of the 
contacting surfaces is necessary to permit the relative 
rocking involved in the transmission of smooth, con- 
tinuous motion. Considering elastic bodies—and all our 
materials of construction are elastic—all worm gear 
contact is surface contact to a greater or less degree. 
The amount of this surface contact depends upon the 
relative curvatures of the contacting surfaces, the elas- 
ticity of the materials and the intensity of the load. 

Take a pair of spur gears as a simple example. With 
two pairs of spur gears of identical size and tooth form, 
one pair made of steel and the other pair made of cast 
iron, under the same load, the cast iron pair would have 
substantially double the amount of surface contact as 
that on the steel pair. As another example, taking two 
pairs of gears of the same materials and otherwise alike, 
except that one pair is double the diameter of the other 
pair, under the same load the larger pair will have sub- 
stantially double the amount of surface contact as that 


* Prepared for the Worm Gear Committee of the American 





set, and its speed will not increase. 


Gear Manufacturers’ Association, and reprinted from Iron Age. 
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on the smaller pair. In the first example, the increased 
elastic deformation of the more elastic cast iron results 
in @ greater area of contact. In the second example, the 
larger radii of curvature, or the smaller relative curvature 
of the larger gears, results in a greater area of contact. 
Surface contact on an undeformed worm drive would 
act very much the same as a “ flat” on the wheel of a 
trolley car. Surface contact sometimes exists on an incom- 
pletely generated worm gear. Usually it acts to lock the 
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FIGS. 1 AND 2—CONVENTIONAL WORM DRIVE 
drive, or else to limit the relative motion of the pair to 
a very small are. 


THREE TyPES OF ScREW GEARING. 


There are three distinct types of screw ing used to 
drive non-parallel and non-intersecting shafts. These are 
as follows :— 

First, helical gears on non-parallel shafts, commonly 


- es nr 
i 


if 
7 2 3 4 5 







































Fic. 3—-WORM GEAR DRIVE 


called spiral gears. Both members of the pair have uniform 
axial leads, and the theoretical contact between them is 
point contact. Under load, with the deformation of the 
elastic bodies, the actual contact becomes surface contact 
with a very small area. 

Secondly, worm drives, where only one member of the 
pair has a uniform axial lead. In effect, these are a 
development from spiral gears, where one member of the 
pair has been made to partially envelop the other, so as 
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FiG. 5—HINDLEY WORM DRIVE 


to secure theoretical line contact in place of point contact. 
Under load, with the deformation of the elastic bodies, 
this line contact becomes surface contact with a very 
much larger area than that obtained on spiral gears. 
Thirdly, hour-glass worm drives, where neither member 
of the pair has a uniform axial lead. The theoretical 
contact between the members of any such pair is line 
contact. Under load, with the deformation of the elastic 
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bodies, this line contact becomes surface contact of greater 

or less extent. 

Contact ConpiTions BETWEEN Parrs oF DIFFERENT 
DESIGNS. 

As definite examples for comparison, we will examine 
the contact conditions between several pairs of different 
designs, all having a single-threaded or toothed member 
meshing with a 40-tooth member at a centre distance of 
6: 763in. 

The first example will be a worm drive of conventional 
design. For the analysis of this type of drive, we will 
determine the profiles of the intersections of the threads 
of the worm or helical member with planes parallel to the 
axis of the worm, and treat these sections as rack sections 
meshing with the corresponding sections of the enveloping 
member. 

In Fig. 1 are shown profiles and lines of action marked | 
1, 2, 3, 4, 5, which are the thread sections on planes 
marked 1, 2, 3, 4, 5, respectively. The projection of the 
line contact between the contacting teeth is shown on the 
end view and the plan view of the worm for one specific 
position of the pair. This line contact starts at the tip of 
the worm gear tooth as it comes into the field of contact | 
and sweeps along as indicated by the heavy outline on the 
plan view of the worm. This heavy outline is the pro- 
jection of the field of contact. In the position shown, a 
single tooth of the worm is in contact. As the action pro- 
gresses, the following thread of the worm will come in 


and make an hour-glass worm to mesh with it. Here we 
have no definite pitch surfaces, and the contact is analysed 
by establishing the cam action between the threads of 
the hour-glass worm and straight teeth of the spur gear. 
This is shown in Fig. 4. The projection of the contact 
lines and the field of contact is shown on the plan view 
of the spur gear. Here we have five teeth im simultaneous 
contact, the contact lines extending from the bottom to 
the top of the teeth of the hour-glass worm. The area 
of contact on the spur gear will be of *‘ U”’ shape, about 
tin. wide and about yin. deep. The entire surface of 
the teeth of the hour-glass worm, between the ends of the 
field of contact, will come in contact with the teeth of the 
spur gear. The total length of the contact lines will be 
about 2}in. The relative curvature conditions between 
the contacting tooth surfaces here are not quite so favour- 


ort trot ry 7 
VE} 
HY 

: 


1 





contact so that for nearly half of the time two threads 
will be in simultaneous contact. The minimum length of 


the contact line is about 2in. This contact will sweep | 


over the entire face of the tooth of the worm gear. 

The worm shown in Fig. | has a thread angle of 30 deg. 
(60 deg. included angle). If this angle is reduced to 20 deg. 
the conditions shown in Fig. 2 would exist. In the 
position shown, three threads are in simultaneous contact. 
As the action progresses, the leading thread will go out of 
contact somewhat before the next following thread makes 
contact. Here two threads are always in contact, while 
three threads are in contact about one-half the time. The 


minimum length of the contact line in this example is | 


about 4in. This contact will sweep over the entire face 
of the tooth of the worm gear. 


SECOND EXAMPLE. 


As a second example, we will start from the same pair 


of spiral gears, but will make the single-tooth member 
envelop the 40-tooth member. Here the driven member 


is the 40-tooth helical gear (or worm, strictly speaking), | 


while the single-tooth enveloping member (worm gear) 
is the driving member. This is shown in Fig. 3. This is 


not an hour-glass worm drive. It is a worm gear drive. | 
Such a construction has been used on occasion by the | 
Brown and Sharpe Manufacturing Company for over | 


twenty years. 
The analysis of this drive has been made in exactly the 


same manner as the aera. | one. The projection of the 
contact lines and the field of contact is shown as before 
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Fic. 4—HOUR GLASS WORM AND SPUR GEAR DRIVE 


on the plan view of the helicoidal member. Here we have | 


six teeth in simultaneous contact, the contact lines extend- 
ing from the bottom to the top of the teeth of the envelop- 
ing member. The area of contact on the teeth of the 
helicoidal member will be of “U” shape, about yin. 
wide and about yin. deep. The total length of the 
contact lines will be about 2}in. The entire surface of 
the teeth of the enveloping member, inside the ends of the 


field of contact, will come in contact with the teeth of the | J 
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FiG. 6—-INTERSECTION CURVES 


helicoidal member. The relative curvature conditions 
between the contacting tooth surfaces here are much more 
favourable than those on the first example. This means 
that the line contact will tend to spread out over a greater 
area as the surfaces are deformed under load. 


Spor Gear Mresuine with Hour-Grass Worm. 
As a third example, we will take a spur gear of 40 teeth, 








| /// . \ 
' \, \Limit of Conjugate 7. 3 
| aml | |_| Aetion i ll 
| { 1 ¥ t ++ * 

7% 
| 8 Xo el ae 


| 
} 








| ee 

(fy YY, 

LASS Limit of 
“< 






| 
| 


| 


j 
PE / 
PaNNNZ 





| Tue Engineer 


FIGs. 7 AND 8-1 TO 5 RATIO DRIVE 


able as those on the second example in Fig. 3, but are 
much more favourable than those on the first example, 
Fig. 1. 

As a fourth example, we will take a Hindley worm drive, 
a single thread worm meshing With a 40-tooth gear at the 
|same centre distance as before. A section through the 
worm axis of this drive is shown in Fig. 5. In order to 
study the contact on this drive, we will determine the 
trace or intersection curve of the hour-glass worm and that 
| of the gear on a cylinder concentric with the gear axis. 
| This intersecting cylinder is denoted as AA in Fig. 5. 
We will then plot these intersection curves on a plane 
representing the unwrapped surface of this cylinder. 
| This has been done in Fig. 6. It will be noted that the 
| forms of the worm thread intersections change materially, 
| the one from the other. The traces of the worm teeth 
| must be identical to each other. This gear tooth trace will 
| be that of the section of the hob (or hour-glass worm when 
| the gear has been ‘‘ run in ”’) which removes the greatest 
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FiG. 9—HINDLEY WORM DRIVE 


|}amount of material. In the case of this single-thread 
| worm, practically all of the surface of the gear is formed 
| by the ba yes vee (or most nearly perpendicular part 
| used) of the hob or worm thread as it comes into mesh 
| on the driving side of the thread. A very slight amount 
| —too small to be shown on the drawing—will be'removed 
| from one side of the middle of the gear tooth at the smallest 
| diameter of the worm. Here we have five teeth in simul- 
| taneous contact. The principal contact will be on a radial 
| line of the hour-glass worm at the middle of the gear teeth. 
| In addition, there will be intermittent line contact on the 
| driving face of the worm thread on the entering end, 
| sweeping in a curved line from bottom to top of the worm 
| thread, for not over 180 deg. of rotation of the worm. 
This last sweeping contact will tend to polish the entire 
face of the teeth of the gear, but the primary contact 
area. on the gear teeth will be a line at the centre of the 
teeth. If, because of wear or other causes, the primary 
contact at the centre of the worm gear teeth is lost, the 
action will be slightly pulsating and heavy on the entering 
| thread of the worm. The total length of the primary 
contact lines, in this example, is about 2}in. The relative 
curvature conditions between the entering thread of the 
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worm and the mating gear tooth surface are more favourable 
than that of the third example. These conditions on the 
four succeeding threads are very nearly the same as 
those on the second and third examples, 


Contact ConpITIONS WHEN REepuctTION Ratio BucomEs 
SMALLER. 


We will next examine the contact conditions that exist 
when the reduction ratio becomes smaller, and the lead 
angles of the worms become greater. We will use an 
8-tooth member driving a 40-tooth member, which gives 
a reduction ratio of 1 to 5. 

The first example will be a worm drive of conventional 
design with a centre distance of 7:8175in. In Fig. 7 
is shown the thread profiles and lines of action at five 
sections of the worm, together with the projections of the 
contact line on the end and plan view of the worm, and 
the projection of the field of contact. In the position 


of grouting in. The company has now produced a modified 
form which is. even more convenient. In the earlier 
arrangement—see Fig. 1—the conical nut, which is 
drawn up to expand the four sections of the body to 
grip the hole, was loose, and as a consequence the device 
had to be put in the hole completely assembled with the 
bolt end standing out. In the event of a piece of machinery 
being slid on to its foundations the bolts were conse- 
quently in the way, and the machine had to be lifted 
over them. In the new bolt—see Fig. 2—the conical 
nut is gripped by claw-like extensions, so that it cannot 
fall out of the body, and is also provided with a ratchet- 
like engagement. The body and nut can consequently 
be dropped into the hole in the foundations and leave a 
flush surface, the bolt being screwed in after the machine 
is in place. 











shown, a single thread or tooth of the worm is in contact. 
When the action carries this contact line ahead a small 
distance, contact will exist also near the root of the 
succeeding worm tooth, so that, for about one-half the 
time two threads will be in simultaneous contact. The 
minimum length of this contact line is about 2jin. This 
contact line is slightly longer, and the curvature con- 
ditions between the contacting surfaces are somewhat 
more favourable than in the case of the single thread drive 
of similar design shown in Fig. 1. This design shows some 
improvement with a reduction of ratio. 

In this example, the pitch plane of the worm is at the 


A Recording Geoptosimeter. 


AN apparatus for determining quickly the bearing 
strength of ground for foundation purposes has recently 
been pasty by M. Constant van der Meer, of rue du 
Méridien 28, Brussels, and is illustrated by the accom- 
panying engraving. It has the merit that tests can be 
carried out easily and quickly with an apparatus that is 
readily portable. It weighs, in fact, only 26 lb. A plunger 
A sliding in a tube B mounted on.a base-plate C is pressed 





centre of the working depth of the thread on the mid- 
section. If this pitch plane were dropped to the root of | 
the worm thread, two threads would always be in simul- | 
taneous contact, the contact lines would sweep in a curved | 
path from the roots to the tips of the worm threads, and | 
the total length of the contact lines would be about 2in. | 
The actual length of the contact lines would be a little less 
than that in the preceding example, but the relative 
curvature conditions between the mating surfaces would 
be more favourable, so that the load-carrying ability 
would be as great, or even greater than before. 


Seconp Example or | To 5 Ratio. 

As a second example of this 1] to 5 ratio, we will start 
from the same pair of spiral gears as before, but will make 
the 8-tooth driving member envelop the 40-tooth driven 
member. The projection of the contact lines and the field 
of contact on the helicoidal member is shown in Fig. 8. 
Here we have five teeth in simultaneous contact, the con- 
tact lines extending from the roots to the tips of the 
helical gear teeth. The total length of the contact lines | 
is about 3in. The area of contact on the teeth of the helical | 
gear will be of ‘‘U” shape, about ljin. wide and about 
isin. deep. The relative curvature conditions between 
the contacting surfaces are very nearly the same as those 
in the similar design for a single-thread driving member 
shown in Fig. 3. In many respects, the contact conditions 
are improved on this drive over those on the 1 to 40 drive 
of similar design. 

As a third example, we will take a Hindley worm drive | 
of this same ratio and operating at the same centre 
distance. The traces of the worm and gear teeth on a 
concentric cylinder to the gear are determined as before, 
and are shown in Fig. 9. In this case, one-half of the trace 
of the gear is that formed by the perpendicular flank of the 
worm thread at the large end where it comes into mesh 
on the driving side. The other half is formed by the worm 
thread at its smallest diameter. The trace of the gear 
tooth is not a smooth, continuous line, but is formed by 
two intersecting curves, whose directions vary about 
4 deg. where they intersect. This leaves an obtuse angle 
of about 176 deg. The primary contact is along the radial 
line of the worm at the centre of the gear face where these 
two curves forming the trace of the gear teeth intersect. 
There are five teeth in simultaneous contact here, and the 
total length of the contact lines is about 2}in. In addi- 
tion, there will be intermittent line contact on one-half 
of the gear face at the end where the worm thread enters, 
and on the other side of the gear face at the smallest 

diameter of the worm. This contact will be in a curved 
line sweeping from bottom to top of the worm thread and 
will persist during a turning motion of from 20 deg. to | 
25 deg. of rotation cf the worm. In many respects the | 
contact conditions here are not so favourable as those on 

the single-thread Hindley worm drive shown in Fig. 6. 














A New Rawlbolkt. 


In our issue of February Ist, 1935, we gave a brief | 


description of a handy form of holding-down bolt devised | 





Radicon worm reducer, and the other a two-speed gear-box, 
the two being connected by a flange joint. 

Both the primary and lay shafts of the two-speed gear- 
boxes are equipped with toggle-operated friction clutches 
with single point control, allowing normal or neutral 
positions by the operation of the hand lever. By depress- 
ing the foot pedal the speed of the output shaft can be 
immediately doubled, whilst “‘ inching” is effected by 
moving the hand lever between the two extreme positions. 
The gear wheels have single-helical toothed wheels. 

Five of these sets have been supplied, each set trans- 
mitting a maximum torque of 6300 Ib.-inch on to each 
mill shaft. The first stage gives 5 H.P. at 1950 to 1950 
r.p.m., or to 3900 r.p.m. when the pedal is depressed, and 
with intermediate speeds by means of varying the motor 
speed down to 0-5 H.P. at 130 to 130 r.p.m. or to 260 
r.p.m. through the gear-box. The ‘“ Radicon’’ worm 
reducers are of the type originated by David Brown, 
are fan-cooled, and have positive oil circulation to all the 
bearings. The worms are accurately ground and the 
wheel rims are of centrifugally cast ‘‘ Taurus ”’ bronze. 








A Portable Rotary Shear. 


A HANDY little rotary shearing machine, which has 
recently been introduced by F. J. Edwards, Ltd., of 
359-361, Euston-road, London, N.W.1, is illustrated by 
the accompanying engraving. The method of shearing 
plates by means of two overlapping discs is, of course, 
familiar, but it is not generally applied to portable hand 
tools. This machine, however, which is intended for 
cutting up to No. 14 gauge mild steel, is as easily portable 


, as a large pair of tinman’s snips, and is much more handy 


in operation. The cutting discs, with their adjacent 
knurled wheels used to feed the tool forward, are plainly 
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DEVICE FOR TESTING BEARING STRENGTH 
OF GROUND | 


down into the ground by a hand screw D, with the inter- | 
vention of a calibrated spring E. The weight of the 
operator standing on the hase-plate acts as the abut- 
ment, while a counterpose F balances the weight of the 
ram, &c. A drum G for a recording chart is mounted 
on a vertical slide and moves downward with the testing 
plunger, while it is rotated by connection with the top 
of the spring E. A pencil is pressed against the paper 
on the drum and in this way a graph is produced connecting 
the penetration of the plunger with the load applied. 
The plunger is of 1-55 square inch surface, and the base- 
plate about 16in. by 13in., while the spring is calibrated 
up to 1151b. per square inch. The base-plate is easily 
detachable to make the apparatus conveniently portable. 








A Strip Mill Gear Drive. 


AN unusually compact and versatile gear drive for a 


strip rolling mill, which has just been supplied to a Shef- 
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ROTARY SHEARING MACHINE 


seen at the front of the cast steel body. On the spindle 
of the upper dise there is a toothed wheel, which engages 
with another to the rear. This wheel is driven through a 
ratchet mechanism by the upper handle, while the lower 
handle is used for guiding. The cutters can be removed 
for regrinding, and there is an adjustment for taking up 
wear and grinding loss. The tool does not tend to buckle 
plates as they are cut, and can be guided round curves 
of fairly large radius. 
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GEAR DRIVE FOR STRIP MILL 


OF RAWLBOLT 


OLD AND NEW FORMS 


| field firm by David Brown and Sons (Hudd.), Ltd., 
| of Huddersfield, is represented above. 
It comprises two units, of 6in. centres, one being a 


by the Rawlplug Company, Ltd., of Rawlplug House, 
Cromwell-road, London, 8.W.7, which seemed to be a 
very convenient means of overcoming the tedious process 





Company, Ltd., 33, Tothill-street, S.W.1. Price 20s, net. 
—tThis reference book of the shipping, shipbuilding, and 
marine engineering industries is now so well known that 
we need say no more than that this—the thirty-fourth 
edition—has been brought up to date and is as compre- 
hensive and useful as the previous editions. 








Tue Department of Overseas Trade announces that the 
British Industries Fair will take place next year from 
Monday, February 15th, to Friday, February 26th, in 
London and Birmingham. In addition to Olympia, the 
Department has leased the new exhibition buildings 
now under construction at Earl’s Court, where the accom- 
modation is better suited to the needs of the Fair than that 
occupied at the White City for the last ten years. The 
textiles, furniture fabrics and furniture sections which 
have been housed at the White City will all be transferred 
to Earl’s Court, and the Empire Section, consisting of 
official displays by Governments of the Dominions and 
Colonies, will be moved from Olympia to Earl’s Court. 
The other sections of the Fair will remain at Olympia and 
Castle Bromwich, Birmingham. 
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Electric Welding in Cruiser 
Construction.* 
By C. E. SHERWIN, R.C.N.C., Student. 


THIs paper is a brief account of the experience gained 
and of the welding methods adopted at a dockyard during 
the building of a cruiser with a large amount of welded 
structure. 


WELDERS AND WELDING ARRANGEMENTS. 


The number of welders available at the commence- 
ment of building operations was, as might be expected, 
inadequate for carrying the ship through to completion. 
Welders were trained in a steady stream on a system of 
group instruction, a course of six weeks being given to each 
trainee in a welding school. At the ship jobs for trainees 
were selected with care with a view to developing their 
experience rapidly without prejudice to the work in hand. 

A large number of the men trained were shipwrights. 
The policy aimed at with regard to such men is to make 
them primarily erector welders, i.e., welders doing all the 
necessary tacking for shipwrights erecting the structure. 

Any plan for increasing the number of welders per 
generator would, of course, greatly improve matters. 
At present the position is that about fifteen welders can 
be safely connected to a generator of maximum load 
1000 amperes. The load will rarely exceed 600 or 700 
amperes, but more welders cannot be connected up owing 
to the possibility of momentary overloads tripping the 
breaker and causing vexatious delay. 

At the slip the current for welding was supplied from 
four 500-kW portable welding sets, driven by a 440-volt 
A.C. supply and generating direct current at 45-60 volts. 
Eight concrete beds, four each side of the slip, were pro- 
vided for the four sets. 

For work of structural importance the electrodes used 
were mainly Quasi Arc—Q.A. mild steel for mild steel 
work, and Q.A. uranium for D and D1 steels. Murex 
electrodes were also used—Cresta and Bluex for mild 
steel, and Special B for D and D | steel. D and D 1 steels 
are high-tensile structural steels manufactured to 
Admiralty specification. 


PARTICULARS OF THE Main ITEMS OF THE WORK. 


(i) Framing.—-The frames in the D.B.s consist of 
lightened plate connected by welding to longitudinals, 
and by riveted angles to the outer bottom, inner bottom, 
and vertical keel. 

The oil-tight and water-tight frames consist of a staple 
angle in two parts welded at the butts, the plate being 
welded to the angle as for the lightened frames. Connec- 
tion to longitudinals, outer bottom, and inner bottom 
is by riveting. The step-back method of welding was 
applied throughout. The plates were welded to the angles 
at inner bottom and outer bottom before erection, the 
plate being held down flat. This work was done near the 
scrieve board, and the brackets were tested for accuracy 
by application to the scrieve board lines before despatch 
to the ship. 


bling the individual remaining plates ; jin. holes were drilled 
in the corners of all the plates to assist assembly. 

The welding at the grids was on usual lines, the laps 
and stiffeners being tacked before commencing welding 
by the step-back method. In all cases the boundary angle 
was either tacked or clamped to the bulkhead before the 
continuous welding was commenced.. 

Stiffeners were closed to the plates by a variety of simple 
methods, some of which are shown in Fig. 2. As a result 
of experience gained, improved devices may be tried in 
future for reducing the “ ridge ”’ which forms on the plate 
to some extent in the vicinity of the stiffener. 

Occasional difficulties were experienced in welding D 1 
quality plating with uranium electrodes, a number of 
tacks breaking away in some places. This may have been 
partly due to the insufficient tacking, but the feature of 
most interest is that almost all the tacks broke at the 
junction of the weld, at either the plate edge or the plate 
face, leaving a fracture of brittle appearance. It seemed 
that the full strength of the uranium electrode was not 
developed at the junction with the plate. Similar cases 
occasionally occurred with the welding of D quality 
plating, but to a lesser extent. In all such instances the 
first run of welding was done locally with mild steel elec- 
trodes, the amount of deposit being increased, the second 
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run being put in with the uranium electrodes, and in all 
cases no further trouble was experienced. 

All small and minor bulkheads have been welded com- 
pletely before erection. The thin bulkheads, 5 !b. to 7 lb., 
are welded with vertical strakes, and generally with a vee 
groove along one edge to form a stiffener. These bulk- 
heads are welded direct to the deck over and to a 10 lb. 
strip on the deck below. The fillet weld between the bottom 
of the plating and the strip has been a difficult feature. 
The 2in. clearance from the deck was not sufficient for 
the welder to provide a good overhead run of welding. 
The strip was necessary, however, since it allowed for 
some unevenness in the deck which could not be guar- 
anteed fair to the degree of accuracy required for a good 
welded tee joint. 

(iii) Outer Bottom Plating.—The outer bottom plating 
was completely welded for the foremost 80ft. of the ship. 
The plating is worked on the normal system of flush butts 
and lapped seams. In the region of the stem shoe piece, 
advantage was taken of stealers to run the plating into an 
inverted clinker system so that at a lap the upper plate 





It was observed in the early stages that the contraction | 
of the welds around the plate edges caused less bulging of | 


the plate in the case of the oil-tight and water-tight frames | 


than in the case of the lightened plate frames with lighten- 
ing holes cut out. 
was thereafter welded to the angles first, and the lightening 
holes burned out subsequently. After completion of the 
welding the burning of the lightening holes took out all 
visible bulging of the plate. 

For erection purposes angle lugs about 9in. long were 
tack welded to the lightened plate frames, and provided 


with two bolt holes for connecting the frames to the longi- 


tudinals in their correct positions, as shown in Fig. 1. 
At the forward and after end below the platform deck, 
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the framing is intercostal between the longitudinal channel 
section girders. For simplicity in smithing and erecting 
the framing each frame was bent in one length from the keel 
to the platform deck. 

At positions where longitudinals were subsequently to 
pass through, the flanges of the frame were burnt away 
and short angle lugs were connected to the standing parts 
of the flanges, as shown in Fig. 2. 

After welding, the frames were checked by application 
to serieve board lines. No distortion due to welding was, 
in general, found. The web of the frame in way of the 
longitudinal was then chipped out. The angle lug on the 
inside of the frame was a permanent part of the structure 
and completely welded. The outer bolted lug was removed 
to allow the longitudinal girder to be put into position 
and then replaced until the outer bottom was moulded. 

(ii) Bulkheads.—The large transverse bulkheads were 
entirely welded, except that the boundary angles were 
riveted to the inner bottom. Some of the bulkheads could 
not be assembled completely at the grids, and two were 
assembled in two portions with approximately half the 
stiffeners attached to each portion. In other cases, as 
much of the bulkhead as could be lifted was constructed 
on the grid, and it was then completed inboard by assem- 
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fits into the space between the lower plate and the frame. 
This ensured that the main strength run of welding was 
applied downhand outside the ship. The full (or strength) 
weld at a lap was in all cases applied downhand. 

Not more than two successive plates of a strake were 
moulded at a time, and these were welded at the butts 
before moulding the next one or two plates, on account of 
contraction at the butts. ae 

The “laying up” of the plate edges, i.e., continuing 
the dish of the plate out to the edges, which in the ordinary 
rolling process are left flat for about 9in. to 12in., helped 
to provide the close laps necessary for a good fillet weld. 
This is essential for efficiently welded lap joints if severe 
transverse shear stresses in the weld are to be avoided. 

No service bolt holes whatever were used. Fig. 3 shows 
| specimen types of closers employed. The “ butt closer” 

















shown at (a) kept the correct intial jin. clearance between 
the plates and kept the correct alignment of the surfaces 
at the joint through the wedging action of the tapered 
drifts driven in opposite directions through the distance 
plate. These closers generally could only be used once, 
since it was found that when the joint was sufficiently 
tacked, the force exerted on the closers by the contrac- 
tion of the weld material was such that the removal of 
the closers could often only be effected by chipping them 
away. In Fig. 3 (b) is shown the simple device used to 
reduce the gap where it was excessive. 

Fig. 3 (c) shows a “‘ frame closer *’ used quite extensively. 
The screwed sockets p took 1}in. bolts and were machined 
from 2}in. round bar. Thus they took a heavy load 
without damage to the thread, and could be used an 
indefinite number of times. The tapped sockets were 
suitably disposed and welded on the plate for the frame 
strongback g—generally two sets to a frame being suffi- 
cient unless the plate was very wide. The plate could 
then be lifted into position and adjusted by tackles 
attached to the sockets or by any other convenient means. 
The necessary butt frame and plate edge closers were then 
applied. 

The above type of frame closer, by eliminating any need 
to tack the frames, allowed a certain amount of fore and 
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aft, and vertical freedom of motion to the plate during 
the welding of the butts and laps, and hence a reduction 
of stress locked in the structure. 

Fig. 3 (d) shows a few of the simple types of “ lap closers” 
which were freely used. 

Precautions were taken to avoid distortion and to 
minimise contraction stresses. Where tacking of the 
plates to frames had to be adopted, owing to lack of the 
frame closers described above, or for other reasons, all 
tacking was at places at least 6in. clear of subsequent 
longitudinal restraining influences, e¢.g., longitudinals, 
decks, &c. ‘‘ Touch marks” were put on the plate at 
either end across the lap (welded to unwelded plate), 
and about 6in. to 12in. clear of the butts. The after butt 
was then welded, using the step-back method. The touch 
marks were watched during welding to ensure that the 
movements of both ends of the plate were the same—other- 
wise the cause of the undue constraint was investigated. 
The movement was found to be of the order of in. 
Tacking of the longitudinals and deck edge, and fairing 
and tacking of the lap were then progressed. The welding 
was completed thereafter, except that where possible 
completion of the longitudinals and deck edges was delayed 
until the adjacent lap was tacked; and similarly for 
frames between such longitudinal or deck edge and the 
lap. This was to minimise puckering of the free edges. 
In all cases the portions of thd frames near the free lap 
were not welded until the next plate above was erected 
and the lap tacked. In welding the lap those positions 
at which most fairing was necessary were welded first ; 
elsewhere the procedure followed was the usual step-back 
method. 

At the commencement, the butts of raised strakes were 
arranged to have vees with the open bevel outside the 
ship, while the sunken strakes had butts with the open 
side of the vee inside the ship, thus enabling a continuous 
uniform joint to be worked along the butts. It was found, 
however, to be rather better to have the open side of the 
vee inside the ship where the butts of plating were lean- 
ing outboard to any extent. Hence the strake below the 
flare plates was provided with inside vees, except at the 
connection to the stem contour plate. Where necessary 
the butt could be ‘‘ squared ”’ if the vee was covered, and 
this portion of the joint was welded from the outside, 
care being taken to prevent any local weakness at the 
junction. 

The knuckle to the flare at the bow of the vessel came 
within the welded portion of the outer bottom, and 
advantage was taken of this by so arranging the strakes 
of plating in the vicinity that a seam was obtained along 
the knuckle. A butt-welded seam was arranged, and 
thus greater care was necessary in moulding and machin- 
ing the edges of the plates at the knuckle to obtain an even 
joint of correet bevel. For closing, the usual type of butt 
closer modified to the bevel as necessary was used at the 
seam. The work was unique in that butt joints at right 
angles had to be welded on a large scale, and hence the 
welding procedure was different from that for the rest 
of the plating. Tacks were not used to support these 
plates, the frame closers previously described being 
employed, owing to the need for allowing the plates a 
certain amount of fore and aft freedom to take account of 
the contraction in the vertical butt joints, and vertical 
freedom to permit motion when the horizontal seam was 
welded. 

The vertical butts were welded first, since it was con- 
sidered necessary to have these butts as free from stress 
as possible. The horizontal seam was then completed, 
welding being progressed on the step-back principle and 
working forward. No trouble was encountered until the 
last, i.e., foremost foot or so of the seam was reached, 
when cracks in this portion appeared in the welding soon 
after it had been completed. The failure was probably 
due to overstressing the weld material through its own 
contraction on cooling. At this stage the surrounding 
plating was comparatively rigid, and the weld material 
tending to contract in all directions, and being almost 
entirely prevented from doing so, would be in a state of 
stress in which only slight deformation by shear would 
be possible. 

After chipping out the cracked welding the joint was 
re-made with mild steel electrodes instead of the Quasi 
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Arc uranium electrodes previously used at the seam, and 
no further trouble was experienced. 

When the butts and seams were completed the fore- 
castle deck was tacked to the outer bottom, after which 
welding proceeded on the frames. 

In welding the horizontal seam, it must be observed 
that any shrinkage at the knuckle tends to alter its angle, 
this feature being obviously most severe between the 
frames. Special precautions had to be taken to minimise 
this effect to avoid unsightliness. 

The welding of two plates of the outer bottom on the 
starboard side of the ship, after the welding of the struc- 
ture in the vicinity had been completed, yielded some 
illuminating information with regard to contraction strains. 
Since the surrounding structure was more or less rigid, it 
was expected that some trouble might occur unless suffi- 
cient precautions were taken. Before beginning the work, 
a test was carried out to investigate the effect of a number 
of parallel welds across a tensile stressed plate. From this 
and other considerations the following procedure was 
followed : 


The framing was made good and welded up as far as 
possible. The “‘ filling-in pieces ’’ to longitudinal inter- 
sections with bulkheads were carefully welded in the 
bosom of the longitudinals. 

Both plates were erected and secured to the frames by 
the frame closers, i.e., without tacking. In this free 
condition the after butts were welded. The plates had 
been left full at the forward butts to enable chipping of 
the butts to proceed accurately after movement due to 
welding the after butts had taken place. This chipping 
was next done, and the forward butts were welded. The 
shrinkages were °/;,in. across the after butts and */,,in. 
across the forward butts, which, of course, were the 
closing butts. This corresponded to a residual stress in 
the plate of about 2 tons per square inch. 

Following this, the end frames across the single plates 
were welded. Observation of the touch marks placed 
across the lap between the two plates showed that the 
strain set up by welding the closing butts was reduced 
slightly during the welding of the frames. 

The frames common to both the plates were reserved 
until the others were completed. The two plates were 
thus treated as one during this operation and the frames 
completed. The final weld was not commenced until all 
the other welds were cold, in order to secure the maximum 
stress relief. 

The edges were then welded. The top edge involved 
overhead welding, and was taken in hand first. It was 
completed satisfactorily. 

The centre downhand lap welded tacks fractured exten- 
sively, necessitating chipping out of the tacks and re- 
welding with a first run of mild steel electrodes instead 
of the uranium electrodes appropriate to the “‘D” 
quality steel, the amount of welding being slightly increased 
to take account of the change of electrode. 

The bottom downhand welded lap had a few broken 
tacks, but these had obviously been unequal to their work, 
and it was considered that the breakage had no special 
significance. 

Inside the plates six or seven water-tight compartments 
were involved, and a number of difficult welds had to be 
made in consequence of lessened accessibility. 

(iv) Stem.—A welded fabrication was substituted for the 
orthodox stem casting. 

The operations involved were briefly :- 


(1) A flat plate was cut to the shape sketched in (a) 
ig. 4. 

(2) It was then dished cold to the shape shown at (b) 
in the hydraulic press, using the ordinary flanging knife 
and vee block. 

(3) The narrow part was then heated and treated in the 
same hydraulic press, but with a deep spherical-ended 
tool substituted for the flanging knife. The section in 
this region was sufficiently shallow to admit of bending 
to shape, shown at (c), without excessive puckering of 
plate edges. 

(4) The diaphragm plate and the filling plates indicated 
at (c) were then fitted and welded. After which the lower 
section of the contour plate was fitted to the shoe piece 
and welded. 

After completion of the welding the whole was taken to 
the ship, erected, and butt-welded to the end of the fore- 
most keel plate. 

On erection the contour plate, and later the port 
garboard plate, were welded to the “ toe pieces *’ without 
difficulty. For the starboard garboard, however, the 
distance X Y—see (d)—was insufficient to allow the welder 
to lay a reliable back run on the butts to the toe piece 
and to the contour plate. This difficulty was overcome 
by welding a segmental to the stem contour plate by tack- 
ing at the back at p, and by continuous welding with 
gauge 12 electrodes at r. The garboard plate was then 
erected, the edge having been prepared so that a gap of 
ésin. was left. This enabled a second run of gauge 12 
to be placed in the root of the vee. By this means adequate 
penetration everywhere was obtained. 

Previous experiments had shown the difficulty of secur- 
ing adequate penetration into the segmental with the 
normal vee involving only one root run. 

Run g was then inserted without great difficulty. 


DisTORTION. 


The usual problems of distortion were met, and methods 
of avoiding or minimising distortion were gradually 
evolved. Distortion can be traced to some or all of the 
following causes :— 


(a) Longitudinal contraction of the weld metal on 
cooling. 

(6) Transverse contraction of the weld metal on cooling. 

(c) The creation during welding of a temporary differ- 
ence of temperature between the two parts of the joint. 
If one of the parts is free, relative motion takes place, 
and subsequent welding may secure the parts in such a 
way that when the whole cools to the same tempera- 
ture distortion appears as a natural result of the joint 
relieving itself as far as possible of stress. 

Longitudinal contraction of the weld metal reveals 
itself in such cases as the bowing at the middle of a panel 
of plating which is welded all round, and in the waviness 
at the free edge of a plate when welded at the other edge 
to standing structure. 


Transverse weld contraction is mainly in evidence at 
butt welds. Contraction of about 4in. occurs at a butt 
having an initial opening of fin. The importance of 
allowing one member of the joint to travel this distance is 
obvious, as otherwise compressive stresses may be 
brought to bear upon the structure in the vicinity, and 
local buckling may result in members not designed to 
withstand such compression. 

Distortion due to the third cause is more difficult to 
detect, but there is evidence of its existence. For example, 
in welding heavy stiffeners slight bowing often occurs in a 
direction opposite to that which would be expected from a 
consideration of weld contraction only. 

Some general distortion took place in the fore end of the 
vessel. A certain definite and progressive upward move- 
ment of the bow of the ship was observed during building, 
and at launch the total rise at the stem was l}in. The 
rise was most rapid in September and October, when the 
“depth of girder ’’ at fore end was small and welding of 
the lower strakes was proceeding. As the upper portion 
of the bow was progressed in December and January, 
the bow remained stationary at approximately 1l}in. 
above the datum. 

It would seem that the greater part of the rise was due 
to the welding of the fore end, the contraction of the 
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upper portion being welded at any time tending to raise 
the bow. 

Evidence in favour of the above conclusions were :— 

(1) The incipient local buckling of the lower, upper, 
and forecastle decks as the welding of the outer bottom, 
&c., in the vicinity of those decks proceeded. 

(2) The fact that the maximum rate of rise occurred 
when the depth of vessel at the fore end was shallow. 
The difference between the summer and winter tem- 
peratures would also account for a part of the movement. 
A small twist of the stem also took place as welding 
proceeded. 

Some methods of minimising distortion are sum- 
marised below :— 

(1) Out of ship welding should be as extensive as 
possible, since precautions against distortion can more 
readily be taken. It is incidentally more convenient and 
more economical. 

(2) The sequence of welding should be such that where 
possible the members which offer the greatest resistance 
to compression should be welded first. Where the weaker 
members are welded first, the subsequent welding of the 
stronger members throws compressive stress on the 
former, and produces some measure of buckling. Hence 
as far as welding is concerned, the complete welding of the 
outer bottom and any other strong longitudinal members 
before the thin decks is a good plan, as otherwise distor- 
tion of the decks cannot be entirely avoided. In practice 
it is not possible to carry this out completely. 

(3) No continuous welding should be done on any 
plate unless the free longitudinal edge (or edges) is either 
secured or considerably stiffened. 

(4) Where possible the plate should be given freedom 
to take account of any pull exerted on it by welding. 
This is not possible in all cases, but is essential where 
butt welding is concerned. One component of a butt 
joint should be allowed to travel at least yin. during 
welding. 
(5) As much structure as possible should be first secured 
by well-placed 9in. runs, and in completing the welding 
care should be taken to distribute and to keep to a 
minimum the heat in the job. In this connection it may 
be observed that the greater the number of welders 
employed on a particular item of structure, the greater 
the distortion is likely to be. 

(6) All laps, especially in thin plating, should be tem- 
porarily stiffened by tacking fairing bars as near the 
joint as possible. These should remain in position during 
the whole of the welding operation, and during the weld- 
ing of adjacent structure. 

(7) Considerable care is necessary at positions where the 
plate has been locally cold-worked, e.g., joggled or pressed 








to form a vee stiffener. There is always the possibility of 


relief of initial stresses when the heat of the arc is applied. 
Also it must be remembered that distortion in a welded 
structure may not be due entirely to contraction in the 
welds. The plates and sections may not be free from 
internal stress when they leave the rolling mills or machine 
shop rolls. The relief of this stress on applying the heat 
of the arc may cause distortion. Local sources of heat 
near a welded structure may produce some degrees of 
stress relief and consequent distortion. 

(8) Panel bowing in thin plating was successfully 
removed in many cases by deposition of weld metal at 
the middle of the panel, whilst the latter was forced in 
by shoring or other means, the heat of the welding relieving 
the stress in the plate so that it remained flat when the 
shores were removed. Any welding applied in this way 
should conform to a pattern in order to avoid unsightliness. 


WEATHER CONDITIONS AND SCREENING. 


Welding is more affected by weather conditions than 
riveting. To ensure good results by welding it is necessary 
not only that the welder should have care and concen- 
tration, but that the welding should be in a position 
free from draughts, and with proper arrangements to secure 
the work. 
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men working in the vicinity from the glare of the arc, 
particularly in closed spaces, but the extent of such 
screening has been limited owing to the obvious difficulties 
involved. Screens were also necessary on occasions for 
important weather work. In a high wind the current 
necessary to obtain adequate penetration is raised con- 
siderably, and the reliability of the weld falls accord- 
ingly. The effect is also serious upon the arc stream, 
which is no longer concentrated, the effect being analogous 
to that of the long arc. A further serious factor was 
met in the butts of the outer bottom plating in the upper 
strakes where the velocity of the wind was accentuated 
in the gaps, giving considerable difficulties on certain days 
in working the first run at the root of the vee. Suspension 
of the work was occasionally necessary due to this cause. 

It is considered that the generally mild weather obtain- 
ing during the peak load of the welding of the outer bottom 
plating, despite the fact that it occurred in mid-winter, 
assisted considerably the progress of the structural weld- 
ing work, whereas it might otherwise have been much 
delayed. 

In general, better screening and weather protection 
can be obtained for work done on grids—covered-in grids 
would prove economical—and this emphasises the necessity 
for as much grid work as possible. 

Weather conditions also have some effect upon the 
sequence of welding, since it is necessary to reserve a field 
of welding work to be done inside the vessel in bad weather. 
Hence from economic considerations it is sometimes 
necessary to arrange to carry out work such as welding 
frames to outer bottom plating, beams and girders to 
decks, before it would otherwise be done. This important 
feature was borne in mind in arranging the sequence of 
work so as to upset as little as possible the essential 
requirements for a good sequence of welding. 

A further weather effect was the need for minimising 
work on stages in darkness on account of the dazzle of the 
arc, and its contrast with surrounding conditions. 


GENERAL EFFECTS ON BUILDING AND CONCLUSIONS. 


With the introduction of so large an amount of welded 
work it was considered desirable to arrange for closer 
co-operation than usual between the drawing-office and 
the building slip. As far as possible, all drawings of welded 
structure were examined by the Inspector of Shipwrights 
in charge of welding while in course of preparation. This 
ensured that the drawings could be worked to with good 
results in welding. 

In particular, it was necessary to ensure in the design 
of joints that the welder could get his electrode to the 
job in the proper manner. The best welding can only be 
done when the welder is able to hold his electrode in a 
definite direction in relation to the joint. Any departure 
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from this may entail unreliability in the water-tightness 
or strength of the weld. Surrounding structure must be 
designed to give the maximum freedom to the welder. 

The general effect of substituting welding for riveting 
was slightly to slow down erection. The preparation of 
component parts prior to erection was slightly accelerated, 
since the necessity for marking rivet holes and preparing 
battens for transferring holes was avoided, and the 
work involved in the machine shop in drilling and counter- 
sinking was eliminated. These savings were offset by the 
increased accuracy required in moulding due to the need 
for accurately fitting joints, and for the bevelling of the 
edges in the machine shop where flush joints were designed. 
The slight slowing down of the erection has been due (1) to 
the amount of tacking required (a slower process than 
bolting) ; and (2) to the need for a portion of the structure 
to be sufficiently advanced towards completion from the 
point of view of welding before proceeding with the next 
item, e.g., the moulding of the O.B. plates of any strake 
had to be progressed rather more slowly owing to the need 
for taking account of the cumulative sbrinkage across the 
butts. 

The time taken to complete a particular item of struc- 
ture at the ship is, of course, a matter of comparison 
between the time taken to secure in position, close, chip, 
and temporarily stiffen the joint, if necessary, and weld 
on the one hand, and to secure in position, drill, cleanse, 
close, rime, rivet, and caulk, on the other. The comple- 
tion of any part of the structure after erection has there- 
fore, on the whole, been quicker, and there has been little 
effect on the total time taken to build. 

No actual cost figures have been given, but it may be 
said that welding structure does not lead to any increase 
in total cost. A certain small increase in the cost of erec- 
tion is, if anything, more than offset by the decrease in 
the cost of moulding and machining and of water testing 

The following general conclusions are drawn :— 

(1) There are no insuperable difficulties in the fabrica- 
tion of ship structure entirely by electric welding. 

(2) The design of such structure necessarily differs in 
some respects, but need not differ radically from normal 
riveted design, e.g., no revolutionary arrangement of 
outer bottom plating need by contemplated. All changes, 
incidentally, are in the direction of a saving of weight. 

(3) The time required for building is the same as for 
riveted work. 

(4) The cost is no greater than for riveted work. The 
greatest economy is secured by assembling flat structure 
out of the ship and welding on grids. This welding can 
then be done downhand, which is cheaper, quicker, and 
more reliable than vertical and overhead work. 

(5) Distortion due to weld contraction can be limited 
to an acceptable amount by the adoption of the proper 
welding technique. This involves attention not only to 
the details of laying down runs of welding, but also to the 
general sequence of erection. Appendix II gives some 
recommendations for design of joints. 

(6) Welded structure can be relied upon for a greater 
degree of water-tightness than riveted structure. 

(7) Structural steel of high-tensile strength, viz., D 
and D 1 quality, can be successfully welded. 


APPENDIX II. 


DATA FOR THE DESIGN OF WELDED JOINTS. 


Any scheme adopted should be based on as small a 
number of standard runs as possible. These, it is suggested, 
should be decided upon for downhand welding only, and 
for the corresponding vertical or overhead runs the welder 
should be instructed to produce the same size of fillet. 
Such a system is desirable, since :— 

(a) It simplifies the training of the welder. 

(6) It simplifies his work later, and enables him to con- 
centrate more on the quality of his work. The more 
common runs are always better welded. 

(c) The joint as made is more likely to coincide with 
the joint as designed, and undesirable overwelding can 
be avoided. 

The table gives the only types of run which are con- 
sidered necessary in ship work :— 








Length of Approximate 
Run. 8.W.G. of rod. |downhand run. section, 

inches. square inch. 

A 12 9-12 0-01-0-013 
B 10 9 0-02 
Cc 10 6 0-03 
D 8 9 0-03 
RE | 8 7 0-04 





Note 1.—Runs B and C will be found to be the most used 
for plating jin. to tin. 

Nore 2.—Gauge 8 rods are not recommended for vertical 
work, and should not be used overhead. They cannot be 
successfully used for butts, except for the last run or two. 


The size of fillets required for laps or tee welds can be 
estimated as follows :— 


Area of Throat 

section, Leg, (minimum), 

sq. inch. inch. inch. 
Full weld (¥ t)? 0-83¢ O-7¢t 
Light weld .. (2 t)? 0-5t 0-4¢ 


For a lap-welded joint a full weld at one edge and a 
light weld at the other is sufficient. If grid work cannot 
be arranged, the full weld should be the dowtihand weld. 

Connection of stiffeners to plating should receive special 
attention. Generally, however, a light weld either side 
is sufficient, with a full weld at the ends where shear is 
heaviest, and where consequently throat thickness deter- 
mines the strength of the weld. 








Ir has been stated that a new aircraft factory for the 
construction of all-metal bombing machines is to be 
opened at Longbridge. The factory will be near the 
Austin works, and will be operated by the Austin Motor 
Company for the Government. The building is to be 


completed in six months, and when not in production is 
to be kept by the Austin Company on a maintenance 
basis—that is, to be ready for production at any time 
according to Government requirement. 





Canadian Engineering News. 
(By our Canadian Correspondent.) 
Reducing the Dole. 


Canada is adopting a work and wages policy to 
cope with its relief (dole) emergency. First steps in this 
direction will be the closing of the relief camps for the 
single and homeless unemployed and the transfer of at 
least ten thousand of them to the railways on maintenance 
of way operations deferred during the depression. It is 
understood that at least five million dollars will be 
involved, with the Government contributing its part and 
possibly, as well, financing temporarily the obligations of 
these sorely embarrassed utility corporations. The 
railways will be ballasted, curves straightened out, and a 
general line of track improvements carried on, both on 
main and branch lines. Forest conservation, easier access 
to mining areas and other development projects will be 
other outlets for employment, and it is anticipated that 
these opportunities will absorb the bulk of men in the 
camps who are fitted for this class of work. In addition 
to the above, a building programme designed to revive the 
construction industry of Canada is under consideration 
by the Federal Government. The expenditure of at least 
25,000,000 dollars would be involved. It is believed by 
members of the Federal Cabinet that if the building trades 
can be rejuvenated the increased work and wages will 
benefit thousands of Canadian artisans, while manu- 
facturers of materials and building supplies will also share 
in the additional business thus created. 


Spreading Grit on Icy Roads. 


For rendering icy roadways safe, the Ontario 
Highways Department has now built up an organisation 
that enables it to sand 3000 miles of highway within three 
hours after the need arises. Fast trucks and mechanical 
spreaders are utilised. The materials used for the abrasive 
are sand, cinders, and stone chips. Lumps are broken 
up or eliminated to ensure a smooth flow through the 
spreaders. Common salt is used in'an admixture to keep 
the sand piles from freezing, as they must be available 
in coldest weather for immediate use. The salt also allows 
the abrasive to embed itself into the icy surface, thus 
preventing wind and traffic cleaning the surface. By 
treating in this manner the material is held on the road, 
not only providing traction, but at the same time tending 
to tear off the ice and thereby expose the bare surface. 
Stock piles of the mixture are spread at convenient points, 
where they are available in all weathers. Trucks are 
speedily loaded, mechanical spreaders attached, and with 
a couple of men shovelling grit into the spreader the road 
surface is quickly covered with a thin layer of abrasive. 
Piles have been so placed that one truck can cover several 
miles of highway without the necessity of losing time 
through running empty over the route. 


St. Lawrence Bridges. 


According to a recent announcement, an agree- 
ment has been signed by the Bridge Authority of Jefferson 
County, New York State, and certain bond houses. Under 
this agreement, subject to certain modifications of the Act 
of the New -York State Legislature, which are expected to 
be adopted without question, the entire project for the 
construction of a series of bridges across the St. Lawrence 
between Collins Landing, N.Y., and Ive Lea, Ontario, 
will be financed and construction proceed in a few months’ 
time. The proposed bridge would span the main steam- 
ship channel in the river from Collins Landing to Wellesley 
Island, with a small span over the international rift 
between that island and Hill Island, and a third span over 
the Canadian channel between Hill Island and the Ontario 
mainland at Ivy Lea. A roadway on Wellesley Island 
would serve as a connecting link. The necessary charters 
have been issued on both sides of the line and plans for 
the American span were recently submitted to the United 
States Army Engineers Corps for necessary approval. 


Proposed Dam. 


The Canadian Parks Commission at Niagara 
Falls has received an application from the Canadian 
Niagara Power Company for permission to build a 900ft. 
long concrete dam at the entrance to the forebay of its 
plant located just below Chippewa at Niagara Falls. The 
proposed dam, which would cost 250,000 dollars, would 
extend into the Niagara River from the Canadian shore 
and would eliminate any possibility of future ice jams 
shutting off the supply of water. 


Engineers’ Golden Jubilee. 


Fifty years of activity since its incorporation as 
the Canadian Society of Civil Engineers will be celebrated 
by the Engineering Institute of Canada in 1937. Arrange- 
ments have been made for holding a ‘‘ Semi-Centennial ”’ 
in Montreal on June 15th, 16th, and 17th, during which 
time there will be held a number of ceremonial functions, 
in addition to the presentation and discussion of technical 
and historical papers. National engineering societies in 
Great Britain and the United States and other countries 
will be invited to send delegates, who will be given the 
opportunity to present addresses. It is expected that 
many of the world’s most notable engineers will be present 
to do honour to the Engineering Institute of Canada. 


Capilano Water Project. 


An important extension to the Capilano water 
supply system for the Greater Vancouver Water District 
will be commenced shortly. It is proposed to build a pipe 
line from the Marine Drive in West Vancouver northward 
to Capilano Canyon. With the exception of about 4000ft. 
of pipe still in fair condition in Capilano, this extension 
will complete the renewal and enlargement of the Capilano 
supply system from the intake to the end of Georgia- 
street in Vancouver, of which one unit is the pressure 
tunnel under the first Narrows completed three years ago. 
The pipe to be built under the present contract terminates 
at a point upstream in Capilano Canyon, where the future 
storage dam on Capilano will be constructed. 





Catalogues. 





Haprretps, Ltd., Sheftield.—Folder No, 386, of steels for 
oil engine construction. 

GreorcE Kent, Ltd., Luton, Beds.—A pamphlet on meters 
for iron and steel works, 

Star ExLecrro Carsons, Cleveland-road, E.18.—A catalogue 
of brush gear of all kinds. 

C. G. Voxzs, Ltd., 95-97, Lower Richmond-road, 8.W.15, 
Latest catalogue of air filters. 


BritisH InsuLatTep CaBies, Ltd., Prescot, Lancs.—Catalogue 
of magnetic moulding machines. 

J. H. Fenner anv Co., Ltd., Hull.—-Publication entitled 
** Seventy-five years of Progress.” 

Horman Broruers, Ltd., Camborne, Cornwall.—-An illus- 


trated folder of the firm’s products. 

E. N. Mason anv Sons, Ltd., Colchester.—Particulars of the 
“ Arclight ’’ universal drafting table. 

Ernest J. Jack, 11, High-street, N.W.1.—A list of British 
American, and Continental ball and roller bearings. 

J. H. Humpureys anp Sons, Werneth, Oldham. 
instruction book on magnetic chucks, demagnetisers, &c. 

CHAPMAN AND Hatt, Ltd., 11, Henrietta-street, W.C.2.—A 
complete list of the firm’s scientific and technical books. 

GREENWOOD AND Bartiry, Ltd., Albion Works, Leeds, 
Notes on the design of tools for ‘‘ Greenbat ” cold headers. 


Co., Ltd., Hebburn-on-Tyne.-—‘‘ The 
by J. 


An 


A. REYROLLE AND 
Warming of Buildings by Electrical Thermal Storage,” 
Eden. 

Rosert Bosy, Ltd., Bury St. Edmunds.—Catalogue No. 
S.L.8, illustrating seed and grain cleaning, grading, and handling 
machinery. 

E. G. Acheson, Ltd., Thames House, Millbank, 8.W.1.—A 
booklet, ‘The Nature and Use of Penetrating and Spring 
Lubricants.” 

JouN M. HENDERSON AND Co., Ltd., Aberdeen.——List 40-3r 
on electric overhead and goliath cranes; list 50-4£ on cable 
drag scrapers. 

GENERAL Rerractorigzs, Ltd., Genefax House, Sheffield. 
A pocket catalogue of the firm’s products which include refrac- 
tories of all types. 

Wm. Asquirn, Ltd., Halifax.—List R49, on the “ Super 
Electric ’’ S.C. type of radial drilling, boring, tapping, and 
studding machine. 

Tune Propvucrs, Ltd., Oldbury, Birmingham.—<An illus- 
trated brochure of electrically welded steel tubes and their 
present-day uses. 

LaIpLaw, Drew anv Co., Ltd., Winchester House, Old 
Broad-street, E.C.2.—-A loose-leaf catalogue containing data 
sheets dealing with the applications of oil burners to various 
processes and industries. 

CuurcHILL MAcHINE Toot Company, Ltd., Broadheath, 
near Manchester.—Data sheets giving production details on the 
grinding of hydraulic shock absorber rotors, and leaflets on 
hydraulic universal grinding machines. 

MANGANESE Bronze AND Brass Company, Ltd., Ipswich. 
A new publication “ High Tensile Bronzes, Brasses and Other 
Alloys,” which, in addition to containing details of the firm’s 
products, includes many technical data. 

Greorce H. ALEXANDER MACHINERY, Ltd., 82-84, Coleshill- 
street, Birmingham, 4.—-A catalogue dealing with the turret 
lathes of Loewe-Gesftirel A.G., and a booklet on the 
“Rockwell ” direct reading hardness tester. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe West Kent Main SEWERAGE Boarp has transferred its 
offices to Barnfield, Blyth-road, Bromley, Kent. 

J. K. Witxre anp Co., Ltd., Liverpool, have taken better 
accommodation for their London office in Suite 133 on the first 
floor in the South-East Wing of Bush House. 

Tue Ozatip Company, Ltd., advises us that, following the 
recent extension to its works, it has removed its head office 
to Clarence House, 4, Central-buildings, Westminster, 8.W.1. 


Mr. Hersert BengamMiIn TILLey is retiring from the service 
of the Marconi Wireless Telegraph Company, after an association 
with the company’s works at Chelmsford extending to nearly 
twenty-five years. 

THe Newsury Disset Company, Ltd., Newbury, informs us 
that its high-speed range of “ Sirron ”’ engifies will in future be 
handled by Belfrost Diesels, Ltd., British Columbia House, 3, 
Lower Regent-street, London, S.W.1. 


H. Hiiprreu, Ltd., Birmingham, smelters, refiners and ingot 
manufacturers (non-ferrous metals), have moved their London 
office to Sentinel House, Southampton-row, London, W.C.1, 
where Mr. Ernest J. Baty, B.Sc., will be in charge. 


Mr, Joun JonNsOoN has, by arrangement with the Canadian 
Pacific Railway Company, resigned his position as chief 
engineer of the company’s steamship services in order to 
start business as a consulting marine engineer on June Ist 
next. He has, however, entered into a formal agreement with 
the company whereby he will continue to advise it on 
matters of major technical and practical importance affecting 
the operation of its vessels. e has also been retained as 
its consulting engineer for new tonnage which may be con- 
tracted for by the company and its subsidiaries. His office will 
be at Brettenham House, Lancaster-place, London, W.C.2. 











Tue InsTITUTION OF ENGINEERS-IN-CHARGE: DINNER.- 
On Friday, April 24th, the thirty-sixth annual dinner of the 
Institution of Engineers-in-Charge was held, as usual, in the 
Holborn Restaurant, with Mr. E. A. Sandford Fawcett, the 
President, in the chair, and Mr. R. J. Clark as vice-chairman. 
The top table was filled with guests all well known in the engi- 
neering world. The first toast was that of ‘“‘ Our Guests and 
Friends,’ proposed by Mr. T. Cooper, a Past-President, and 
acknowledged briefly and happily by Mr. J. M. Kennedy, 
President of the Institution of Electrical Engineers. Then 
followed ‘‘ Transport and its Progress,”’ which was given with 
characteristic energy by Mr. David Bremner. Sir Charles 
Bressey, Engineer-in-Chief, Survey of Highways Development in 
Greater London, replied. Both speeches dealt with the dangers 
of the streets. Both were only statistical to a very small degree, 
and both speakers, Sir Charles Bressey particularly, remem- 
bered that at a dinner of this order it is more important to be 
entertaining than instructive. Major P. J. Cowan, editor of 
Engineering, supported by the Chairman of the Institution, Mr. 
R. J. Clark, proposed the toast of ‘ The Institution,’’ which 
was fittingly acknowledged by the President. An excellent 
entertainment of music and magic was interspersed amongst 
the speeches. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Continental Prices and Terms. 


At this season the volume of business usually 
shrinks a little, and this year other influences have con- 
tributed to prometé a quieter tone. The expected readjust- 
ment of British steel prices has had a disturbing effect, 
and there are a number of consumers who have not yet 
become reconciled to the changes which have taken 
place in the iron and steel markets as a result of the 
activities of the British Iron and Steel Federation. 
Channels through which trade has been conducted for 
a number of years have been diverted or blocked, and 
this is particularly noticeable in that section of the 
market concerned with Continental steel. Hitherto 
it has been possible to purchase merchant quantities from 
the Continent on an f.o.b. basis, but by arrangement 
with and under pressure from the British, the Continental 
makers have now restricted their f.o.b. sales to a limited 
number of buyers and have instituted a system of fixed 
delivery prices for most towns and districts in Great 
Britain. A feature of these quotations is that whilst 
they vary according to the district, they do not work 
back to any common f.o.b. price. This is due to the desire 
on the part of the British makers that Continental quota- 
tions to British consumers shall be maintained at not 
less than 10s. below the home prices, and that they shall 
be at the same rate to all consumers in each district. 
This, of course, deprives those firms who have favourably 
situated works from deriving any benefit from their 
position, although, in many cases, they have bought 
expensive premises on river, canal, or similar sites, in 
order to obtain relief from transport charges. The 
quotations have been framed to fit in with the British 
works’ prices. For example, to take two districts : Con- 
tinental steel bars, sizes included in the British rebate 
scheme, are quoted at £7 5s. d/d London, £7 4s. 4d. d/d 
Birmingham; non-rebate sizes, £7 16s. d/d London, 
£8 1s. 2d. d/d Birmingham; angles, rebate sizes, £7 5s. 
d/d London, £7 5s. Ild. d/d Birmingham; non-rebate 
sizes, £7 18s. 6d. d/d London, £8 2s. 9d. d/d Birmingham ; 
joists, £7 d/d London, £7 5s. 1ld. d/d Birmingham. For 
plates the delivered quotation for jin. and thicker, basis, 
is £8 3s. d/d London, £8 10s. 9d. d/d Birmingham ; 
£8 13s. 4d. d/d Manchester, and £8 4s. 6d. d/d Glasgow. 
On all imports of Continental steel the British Iron and 
Steel Corporation takes a commission ranging from 6d. 
per ton on joists and channels to 9d. on non-rebated bars. 
Merchants are also required to give details of their trans- 
actions with customers, which have hitherto been regarded 
as confidential between buyer and seller. 


The Pig Iron Market. 


The most interesting event in the pig iron market 
during the past week was the decision of the producers 
of basic iron to advance their prices by 2s. 6d. per ton with 
the consent of the British Iron and Steel Federation. This 
makes the national price of basic iron 72s. 6d., less a loyalty 
rebate of 5s. Some months ago the producers applied for 
permission to increase their quotations, but in spite of 
renewed applications this was withheld, and the advance 
will gnly date from April 24th. Disappointment is 
expressed by the manufacturers that the advance has 
been limited to 2s. 6d., as most of them were hoping to 
be able to raise their prices by at least 5s. According to 
report, the Import Duties Advisory Committee considered 
the case presented by the makers and did not think 
it was sufficiently strong to warrant a_ substantial 
increase, and eventually a somewhat grudging consent 
was given to an addition of half-a-crown. The long delay 
in obtaining the required permission has caused con- 
siderable irritation to both producers and consumers, as 
it has been alleged that iron was being held off the market 
pending the rise. In some cases it is understood that 
consumers, hard pressed for material, paid premiums to 
obtain near delivery of small parcels. In the foundry iron 
department the situation is still unsatisfactory, as there 
has been no relief from the stringent conditions which have 
ruled for practically the whole of this year. Business in 
Cleveland iron is practically in a state of suspension, as 
the makers have no iron to offer. The production of 
foundry on the North-East Coast, in fact, is not suffi- 
cient to meet contract requirements and the makers seem 
to be getting more and more into arrears. Expectations 
that another blast-furnace will be put into operation on 
foundry iron have been disappointed, although it is said 
that one may be started up in the course of a few weeks. 
The deficiency of Cleveland iron is not entirely made good 
by supplies drawn from other districts. In the Midlands 
the production of foundry qualities is not sufficient to meet 
the demand, and stocks are being steadily depleted. In 
Scotland also there is strong pressure upon the producers 
of foundry iron and some are behind with deliveries, 
although the situation in this respect is not so pronounced 
as in other districts. 


The Midlands and South Wales. 


Although new business in the Midlands has 
been rather quiet this week, the position as regards 
deliveries is becoming difficult. The steel works are 
booked up so far as they care to go, and most of them 
are struggling to overtake arrears. It is known, of course, 
that important supplies of steel will be required in con- 
nection with the Government rearmament plans, and a 
number of municipal undertakings, and this is likely to 
accentuate the difficulties of the position in the future. 
The steel makers will meet shortly to review the prices 
of sections, joists, and plates, and it is considered 
certain that an advance will be made. Suggestions that 
an increase of 10s. will take place, however, are doubted 
by consumers, who point out that judging from the long 
time the steel makers have been pressing for permission 
to advance their prices without effect, the authorities 
are not favourably disposed towards a substantia! increase. 
The constructional engineers in the Midlands have plenty 


of work in hand, and most of them have covered their 
contract requirements; but there is a considerable 
amount of new work offering against which they will have 
to pay the higher range if quotations are raised. The 
Midland re-rollers are working full time and the demand 
for small bars remains as strong as in the earlier part 
of the year. The release of Continental material made 
this month has not appreciably affected business in 
British steel, and it is understood that the new prices are 
not regarded favourably by consumers. The Continental 
quota of joists does not seem to have been taken up with 
the same alacrity as on previous occasions. Most of the 
re-rollers object to having to pay the same price for 
Continental semi-finished steel as for British material ; 
but untested British steel billets seem to be unobtainable 
for the moment. Business in black sheets has been dull, 
and although a good tonnage is passing into consumption 
in the home market export business is on a restricted 
scale. Some of the mills are maintaining good outputs, 
but on the whole it is rather surprising that the sheet 
bar makers have been able to raise their prices to £6 
to £6 5s. d/d. In the South Wales market the demand 
has been well maintained for all descriptions of steel. 
The tin-plate works are operating at about 57 per cent. 
of capacity, and their requirements keep the mills produc- 
ing tin-plate bars working practically full time. Reports 
are current of disagreements in the International Tin- 
plate Association, which includes the British, American, 
French, and German works; but actually the trouble is 
merely that the British and German works have asked for 
increased export quotas, and these applications are to be 
considered at the next meeting of the Association in May. 


North-East Coast and Yorkshire. 


The lull in business that set in a few weeks ago 
is still noticeable in the finished iron and steel market, 
but on the North-East Coast it is regarded as a temporary 
phase. It is the general rule for business to decline in 
volume immediately before and after the Budget, so much 
so, in fact, that it might almost be regarded as a seasonal 
movement. This year the belief that the heavy steel- 
makers were on the eve of advancing their prices has 
also had a subduing influence, since the steel makers have 
shown a disposition only to accept orders for forward 
delivery on the understanding that the price would be at 
the forthcoming new quotations. On the other hand, 
those consumers who were in a position to do so preferred 
to wait until these prices were known. The steel makers 
have been indifferent to this attitude on the part of buyers, 
as for the most part they were so heavily engaged that they 
were not averse to a quiet spell in which they could 
concentrate upon overtaking their arrears in deliveries. 
All the mills on the North-East Coast producing struc- 
tural steel have sufficient work on hand to enable them to 
maintain their present rate of output for months, and the 
shipbuilding contracts which have been placed recently on 
the Tyne and the Tees assure them a substantial tonnage 
of new work in due course. The requirements of the con- 
structional engineers will also be heavy for some time, 
and although many have covered forward in the expecta- 
tion of higher prices, the advance has been so long delayed 
that a good proportion of these contracts will soon be com- 
pleted. Orders for railway material have been on a 
generous scale this year, and are keeping the producers 
busy. The only department which is rather poorly sup- 
plied with work is the sheet rollers. The home demand, 
which has fluctuated this year, has been dull lately and the 
export trade has failed to gather strength for the past 
six months. Competition from Continental makers is 
keen in practically all overseas markets, and although 
negotiations have been proceeding between the British 
and the foreign makers they do not seem to have made 
much progress. In Yorkshire the activity of recent weeks 
has been maintained, and whilst most departments 
of the steel trade report smaller bookings during April 
than in any month this year, production is at a record 
rate in more than one department. Business in semi- 
finished steel is only checked by the inability of the makers 
to accept orders. Most of them, in fact, are still struggling 
to overtake their arrears. 


Current Business. 


The London and North-Eastern Railway Com- 
pany have placed orders for 400,000 gallons of creosote 
oil with Lane Brothers, Birmingham, and for 30,000 
gallons with Scottish Tar Distillers, Ltd., Falkirk. Con- 
tracts for the supply of rails have also been given out as 
follows :—Barrow Hematite Steel Company, Ltd. (1000 
tons), Cargo Fleet Iron Company, Ltd. (6907 tons), 
Colvilles, Ltd. (5000 tons), Consett Iron Company, Ltd. 
(7250 tons), Dorman Long and Co., Ltd. (17,419 tons), 
S. Fox and Co., Ltd. (4000 tons), Lancashire Steel Cor- 
poration, Ltd. (5250 tons), Shelton Iron, Steel and Coal 
Company, Ltd. (2000 tons), Skinningrove Iron Company, 
Ltd. (5674 tons), Steel Company of Scotland, Ltd. (4500 
tons), United Steel Companies, Workington Iron and 
Steel branch (1000 tons). The same company has given 
orders for 750 tons of steel conductor rails to Dorman 
Long and Co., and 1000 tons of chromium steel rails to 
the Barrow Hematite Steel Company, Ltd. Ferranti, 
Ltd., electrical engineers, of Hollinwood, have purchased 
the tramway depot of the Oldham Corporation Transport 
Department for the purpose of extending their premises at 
Hollinwood. William Dixon, Ltd., put their new coke oven 
plant at Govan Ironworks, Glasgow, into operation on 
April 27th. The plant consists of fifty under-jet twin-flue 
regenerative type ovens. The carbonising capacity is 
300,000 tons of raw coal per annum. The plant, which is 
understood to have cost £250,000, was built by Simon 
Carves, Ltd. According to an official statement the Austin 
Motor company’s new aircraft factory at Longbridge will 
cost, with machinery and equipment, about £300,000. The 








Liverpool Town Council have ordered two water-tube 
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Export quotations are 


boilers from Babcock and Wilcox, Ltd., Renfrew, for 
use in the extension to the Clarence Dock power station. 
The work of dismantling the Cwmbran Works of Guest, 
Keen and Nettlefolds, Ltd., has been commenced. These 
works were founded about seventy years ago, but were 
wholly reconditioned in 1890. Barclay, Curle and Co., 
Ltd., Whiteinch, have received an order from the British 
India Steam Navigation Company, Ltd., for a motor 
troopship of 11,050 tons gross. An attempt is being made 
to discover the extent of the lead deposits in the Leadhills 
and Wanlockhead district of Lanarkshire. It is reported 
that a new vein has been reported on the property belong- 
ing to the Marquis of Linlithgow. The Department of 
Overseas Trade announces that the following contracts 
are open for tender :—Johannesburg Union Tender and 
Supplies Board: 112 tubular steel ladders in lengths of 
10ft., 12ft., and 16ft. (Pretoria, May 22nd); 400 tons of 
grooved tramway rails (Johannesburg, May 19th). 


Lead and Spelter. 


The chief feature of the lead market is the 
steadiness of the official quotations, which during the past 
week have fluctuated within a margin of about Is. 3d. 
Most of the important consumers have arranged for their 
supplies for the next month or two, and as shipments of 
Empire lead reach this country they pass direct to con- 
sumers’ works and practically no surplus is left for the 
open market. Lately there has been a fair amount of 
inquiry for near-by lead, which shows that some users 
are not fully covered and also that others are taking up 
additional parcels. As a result of this demand the con- 
tango has narrowed. The cable manufacturers have 
shown more interest in the market of late and heavy 
inquiries have been in circulation, whilst the manu- 
facturers of builders’ materials have also bought with 
some freedom. The producers have shown a tendency 
to adopt a reserved attitude with regard to sales, and this, 
combined with the steady demand, has given a firmer tone 
to the market. Last week some Mexican lead arrived in 
this country, but was immediately transhipped to be sent 
to Russia in satisfaction of purchases made some time ago. 
The American statistics give the stocks of refined lead in 
the United States at the end of March as 223,388 short tons, 
compared with 225,010 short tons at the end of February. 
The American output during March was 35,200 tons, com- 
pared with 34,100 tons in the previous month, and the 
deliveries 36,700 tons, against 33,100 tons in February. . . . 
After a brief phase of activity in the spelter market dull 
conditions again developed. It is assumed that a good 
proportion of the business transacted when the market 
showed more life was of a speculative character and 
inspired by fresh and optimistic reports of the likelihood 
of the Cartel being re-established. Probably one reason 
why the gain was not held was the realisation that it 
would be some time before anything definite could result 
from the negotiations which are being conducted. At 
one period the contango in this market disappeared as a 
result of some covering of late April dates, but once this 
movement was completed the prompt and forward prices 
began to diverge. In some quarters it is suggested that 
an improvement in the price of lead would be quickly 
followed by higher quotations for spelter. 


Copper and Tin. 


Since the heavy buying which took place in the 
United States a week or two ago the market for electro- 
lytic copper has been particularly strong. For the time 
being the American producers are well satisfied with 
their forward sales, and as a result have shown a certain 
amount of reserve. This has enabled the other world pro- 
ducers to adopt a firmer attitude, and although consumers . 
outside the United States have displayed no disposition 
to buy on an extensive scale, the demand has been suffi- 
cient to maintain prices. Continental consumers are not 
well covered and many of them are not in a position to 
cover their commitments satisfactorily. There is, how- 
ever, an important business passing in comparatively 
small parcels, which in the aggregate amount to a sub- 
stantial tonnage. It is said that a good proportion of the 
Continental demand arises from Government orders for 
munitions, but nevertheless there is a fair amount of 
general buying. The March statistics were rather dis- 
appointing, as they show only a slight decrease in the 
stocks. According to American figures, the world’s 
stocks at the end of March were 483,296 tons, compared 
with 483,328 tons at the end of February. Of this quan- 
tity, 238,600 tons were held in the United States, com- 
pared with 232,330 tons at the end of February. The 
world’s production of refined copper in March was 138,934 
tons, against the February output of 131,500 tons. Of the 
March tonnage, the United States produced 67,000 tons 
and the rest of the world 54,500 tons. On the London 
standard market there has been a certain amount of profit 
taking by speculators, but the metal disposed of was 
quickly taken up by merchants and consumers. It is 
believed that the shipments of rough copper to Europe, 
which have ceased for the time being, will shortly be 
resumed.... The chief event of interest in the tin market 
has been the decline in the backwardation, which is now 
between £3 and £4. This is the result of supplies coming 
more freely from the East and of the general improvement 
in sentiment which has followed the slackening in the 
stringent conditions which have prevailed in the market. 
At the meeting of the International Tin Committee last 
week no changes were made in the quotas, although it is 
believed that the position of Bolivia was discussed. That 
country is now 8000 tons in arrears with her quota, and 
it is understood is producing at about 70 per cent. This 
is said to be the result of labour difficulties, and it was 
thought the Committee might have decided to increase 
the quotas of other countries in order to make good the 
deficiency. Actually, however, the whole matter was 
postponed until a meeting to be held at the end of May. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
British Steelmakers : joists, 22s. 6d.; plates and sections, 15s. 


Export. 
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PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £.e. d. 
Hematite Mixed Nos. .. 316 6.. 
No. I sam) @:. 
Cleveland— (Did Teesside Area) 
No. l oniaies a we i. we 
No. 3 G.M.B... 310 0.. 
Ne. 4 Bonge ois). ci) er 8 OO. 
Basic (Less 5/— rebate’. 312 6.. 
MIpLaNnps— 
Stafis— (Delivered to Black Country Station 
North Staffs. Foundry ee Pee 
” » Wore... 3 0-5; 
Basic (Less 5/— rebate)... 3 12 6.. 
Northampton— 
Foundry No.3... .. 312 6. 
POR entree Sway exist Se 
Derbyshire— 
No. 3 Foundry 3 15 
Forge 310 0 
ScoTLanpD— 
Hematite, f.o.t.furnaces 3 17 0. 
No. 1 Foundry, ditto sr sv. 
No. 3 Foundry, ditto 319 0. 
Basic, d/d (Less 5/~ rebate) 312 6 .. .. 
N.W. Coast— (3 17 0Od/d Glasgow 
Hematite Mixed Nos. .. }4 2 6 ,, Sheffield 
‘4 8 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. 
Lancs.— Se a. 
Crown Bars S82: 
Best Bars tk BS. : 
8S. Yorxrs.— 
Crown Bars . ee 8.6. 
Best Bars wah ond ax GR BN 
MrpLanps— 
Gowt fees .. .. .. 6 3''6. 
Marked Bars (Staffs.) .. 12 10 0. 
No. 3 quality. . 4.848: 9. 
a ae eee ce Os 
ScoTtanp— 
Crown Bars .. .. .. 10 2 6.. 
Ped eee a ee 
N.E. Coast— 
Common Bars e Seyphi-o® 4. 
Best Bars a We 6S OSES. 
Double Best Bars oe eS": 
STEEL. 
LONDON AND THE SouTH— Home 
€ 6. d. 
Angles 810 0. 
Tees. . 910 0. 
Joists . i: s... 
Channels. . in tn 815 0. 
Rounds, 3in. and up 910 0. 
» , under 3in, 93 6. 
Flats, 5in. and under ae i 
Plates, #in. (basis) 900. 
” fyin. .. 950. 
o jin. .. 910 0. 
i jin. .. 915 0. 
o tin. .. 910 0. 
NortH-East Coast— £ s. d. 
Angles oe» 
Tees. . oe aS 
Joists 815 0. 
Channels. . : 812 6. 
Rounds, 3in. and up Oe Sx. 
” under 3in. ay... 
Plates, jin. .. 815 0.. 
” fin. .. 900. 
oe fin. .. > &° 0... 
fein. .. 9 200 .. 
- aad e-S: os: 
Boiler Plates, jin. o ee s. 


MrpLanps, AND LEEDS AND District— 


e 4. a. 

_ Angles o Te. 
Tees.. a i 
Joists 815 0. 
Channels. . - 812 6. 
Rounds, 3in. and up Bhi Bee 
0 under 3in. Pino 
Flats, 5in. and under e838 
Plates, jin. (basis) 817 6. 
fein. .. 926. 

din. . OF Bs 
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STEEL (continued). 


Home. 
Giascow anp DistrRicT— £*a."@ 
Angles 3 re. 
Tees. . oir. ¢. 
Joists 815 0. 
Channels. . 812 6 
Rounds, 3in. and up 9 7 6 
» under 3in. 9 10 
Flats, 5in. and under 9 1 0 
Plates, jin . (basis) S.46...0 . 
o fein. .. 9 .0.0':, 
. fin. .. 950. 
fo Viiieans 910 0. 
“a tin. .. 950. 
Boiler Plates . . OG Os; 
South Wates ArEA— &:..0./¢> 
Angles Bis TB x 
Tees. . Or In Bin 
Joists 815 0. 
Channels. . > 8123 6. 
Rounds, 3in. and up oF 8 
» under 3in. c-2 oO, 
Flats, 5in. and under e 24. 
Plates, jin. (basis) e417 6. 
9s: Ses 0 $28. 
oo MR 976. 
oe ee 912 6. 
Pa tin... 910 0. 
TRELAND— BELFAST. 
>. c &@ 
Angles 812 6. 
Tees.. ois 6. 
Joists 900. 
Channels. . 9.37: 46 « 
Rounds, 3in. and up 912 6. 
a under 3in. o<810. 
Plates, jin. (basis) 9 0 0. 
re 9 5 0. 
tin... 910 0. 
hime 2 915 0. 
fin. .. 912 6. 
OTHER STEEL MATERIALS. 
Home. 
Sheets. £ s. d. 
10-G. to 13-G., f.o.r. O25 ‘6.7. 
14-G. to 20-G., d/d RE 3 r®: a3 
21-G. to 24-G., d/d EE. Wr O va 
25-G. to 27-G., d/d ww ae’ 3°@'. 


Export. 
£ s. d. 
°7''70 = 0 
8 10 
*7 10 
*7 15 
*8 10 
10 
17 
15 
0 
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eocoooococ woocoocooce 
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*7 10 
*8 10 
*7 10 
*T 15 
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So 
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Rest oF IRELAND. 
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Export 
£ a..d. 
9 0 0 
910 0 
915 0 
10 7 6 


The above home trade prices are for 4-ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24—- 
Home. = 'e...d. 


4-ton lots and up .. 13 10 0 
2-ton to 4-ton lots 13 17 6 
Under 2 tons - 1510 0 


Export : £12 15s. 0d., c.i.f. India. 
£11 15s. Od., f.0.b. other markets. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 


Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. 


Basic (0-33% to 0-41% C.) ve 
» Medium (0-42% to 0-60% C.).. 
» Hard (0-61% to 0-85% C.) 8 

» (0-86% to 0-99% C.) 8 
, » (1% C. and up) ae ni 
5 
8 
7 


Billets. £ 4. 
7 
7 


Soft (up to 0-25% C.), 500 tons and up 
Rails, Heavy, 500-ton lots, f.o.t. 
» Light, f.ot.. < Wd: 


FERRO ALLOYS. 


3/3 per Ib. 
3/— per Ib. 
Per Ton. 
Ferro Chrome, 4 p.c.to 6p.c.carbon £21 10 0 
6 p.c. to 8 p.c. £21 0 0 
” ” 8 p.c. to 10 p.c. £21 0 0 
Specially Refined .. 
i Max. 2 p.c. carbon 
» lp.c. carbon 
” v» », 0-50 p.c. carbon 
i: Ee » carbon-free .. 
Metallic Chromium. . >see Be 
Ferro Manganese (loose), 76 p.c. . 


Tungsten Metal Powder. . 
Ferro Tungsten a 


£33 10 0 
£36 5 0 
£37 5 0 
94d. per Ib. 
2/5 per Ib. 
£11 5 


» Silicon, 45 p.c. to 50 p.c. £12 15 

be on. oe. £17 17 
Vanadium 12/8 per lb. 
Molybdenum 4/6 per lb. 
Titanium (carbon free) 9d. per Ib. 


Nickel (per ton) 
Cobalt 


Scandinavia : £10 10s. Od. to £10 15s. Od. f.o.b. 


18s. 9d. 
to £6 Os. Od. 


Someoo000 


Per Unit. 


0 home 
0 scale 5/- p.u. 
6 scale 6/— p.u. 


£200 to £205 
6/3 to 6/9 per Ib. 





NON-FERROUS METALS. 


Official Prices, April 29th. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australiaand New Zealand, 5s. per ton must be added. 


Corprer— 
Cash .. £37 0 Oto £37 1 3 
Three months .. £37 6 3to £37 7 6 
Electrolytic . £41 7 6to £41 12 6 
Best Selected Ingots, d/d Bir- ° 
mingpam 4... 2. £41 15 0 
Sheets, Hot Rolled £70 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10$d. 10}d. 
»  Brazed (basis) 104d. 10}d. 
Brass— 
Ingots, 70/30,d/d Birmingham £33 0 Oto £34 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 119d. 
Trn— 
oO A  aaet HES ale . £207 15 Oto £208 0 0 
Three months .. £202 5 Oto £202 10 0 
LEaD : Tuareg. £16 5 Oto £16 3 9 
Spe.ter (Cash and forward) : £15 0 0 
Aluminium Ingots (British) . . £100 
SCOTLAND. 


LANARKSHIRE— 

(f.0.b. Grangemouth)—Navigation Unscreened 

Hamilton Ell 

Splints 

AYRSHIRE— 
(f.0.b. Ports)}—Steam 
FivesHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. are 
Unscreened Navigation 
LorHians— 

(f.0.b. Leith}—Hartley Prime 

Secondary Steam .. ig 

ENGLAND. 

YORKSHIRE, MANCHESTER— 

B.S.Y. Hard Steams 

Furnace Coke 
NORTHUMBERLAND, NEWCASTLE— 


Blyth Best 
»  Second.. 
» Best Small .. 
Unscreened 
DurHam— 
Best Gas. . 
Foundry Coke Ae hte 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- 
South Yorkshire Best .. . 23/- to 24/- 
South Yorkshire Seconds .. 20/- to 21/- 
Rough Slacks L1/- to 12/- 
Nutty Slacks 10/— to 11/- 


CaRrpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Best Seconds NS Fee 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls .. 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


Swansza— 

Anthracite Coals : 
Best Large ea 
Machine-made Cobbles 
Nuts 
Beans 
Peas Sas 
Rubbly Culm 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption ; contracts in bulk. 


Export. 
14/— to 14/6 
17/— to 17/6 
19/— to 19/6 
13/- to 13/6 
14/6 to 14/9 
13/— to 13/6 
13/6 to 13/9 

12/6 
19/6 to 23/- 


14/6 to 20/- 


14/9 to 15/6 
14/- to 14/6 
11/— to 12/- 
13/6 to 15/- 
14/8 
20/- to 23/- 
19/6 


19/- to 19/44 
18/9 ¢o 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
28/- to 47/6 
24/- to 25/- 
21/- 


36/— to 40/- 
41/- to 48/6 
40/— to 48/6 
25/- to 35/- 
19/- to 23/- 
11/6 to 12/- 


18/— to 20/6 


Exclusive of Government tex of 1d. per gallon. 


Ex Oéean Installation. 
Furnace Oil ‘0-950 gravity) 
Diesel Oil he 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Shipping Exhibition. 


THe annual Salon Nautique was instituted ten 
years ago with the primary object of interesting the public 
in pleasure cruising on the country’s exceptionally fine 
network of inland waterways and of creating a market 
for small marine oil engines that would become an accept- 
able accessory to the motor car industry. Then an 
attempt was made to secure the participation of marine 
engineers and shipbuilders, at first with some success, and 
it appeared as if the modest beginning would develop into 
a national shipping exhibition. But Paris is too far removed 
from maritime interests to be successful as the centre of 
such an exhibition, so that the show which opened last 
week on the usual site beside the river Seine has reverted 
to its original purpose of presenting light craft for pleasure 
cruising. There is, besides, the participation of the 
Ministry of Marine, which has always given full support 
to the show as a means of stimulating public interest in 
naval matters. The naval section is well arranged, with 
a tank for models of warships, and it includes various 
types of artillery, as well as models of modern cruisers 
and much of historical interest. A diorama of a shipyard 
declares that France possesses sixteen yards with eighty- 
five slips employing 18,000 men. There is an increasing 
use of steel and aluminium alloys in the construction of 
small pleasure craft. Outboard power propeller units of 
French, American, German, and Swedish make over- 
shadow everything else amongst the mechanical exhibits. 


British Patent Specifications. 


When an ¢ tion is com ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


443,895. August 7th, 1934.—Strencers ror INTERNAL Com- 
BUSTION Enarines, J. Laubacher, Manteuffelstrasse 1, 
Hamburg-Wandsbek, Germany. 

In this silencer the flow of exhaust gases is split up into two 
streams by a baffle A. This baffle has a more or less spiral 
form, and guides the gases round the interior of the silencer. 


N°443,895 
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Only one of this type for barges is shown by a French firm, 
with the engine pivoting to raise the propeller clear of the | 
water. Such units of much more powerful types, and of | 
many designs, are used extensively on barges in Belgium 
and Holland. Marine engines that were formerly so pro- 
minent a feature at the show are now limited to two French | 
stands and to a few isolated exhibits. The erstwhile | 
shipping exhibition has become of more popular than 
technical interest. 


The Genissiat Dam. 


Reference was made in a recent note to the con- 
struction of the Génissiat dam by the Compagnie du 
Khéne, which will rank amongst the most important of its | 
kind in Europe. As then stated, the dam will impound | 
water in the Seyseel Valley for a distance of 124 miles to 
near the Swiss frontier. Further details of the scheme are 
now forthcoming to show that the dam at Génissiat, a | 
few miles from Bellegarde, will close up a narrow gorge | 
through which flows the river Rhéne. It will have a 
length of 147ft. at the base and 656ft. at a height of 312ft. 
The conditions appear to be similar to those of the Sautet 
dam. The preparatory work consists in diverting the 
Rhéne from a point 800 yards from the site of the barrage 
to a kilometre lower down by means of two tunnels of 
1076 square feet section opening from the valley just 
above the water level; a dam to raise the level to the 
height of the tunnels; and two dams, 250 m. apart, to 
enclose the site for the barrage. This will provide a 
220ft. head of water to the turbines of two power stations 
producing normally 150,000 kW. The works will take 
about eight years to complete, and a preliminary estimate 
gives the cost at something like 500 million francs. The 
barrage also enters into the scheme for rendering the 
RKhéne navigable to the Swias frontier. The dam will make | 
that possible above Génissiat, and a navigation canal with | 
locks may be constructed eventually from below Génissiat | 
to above the barrage. 


Harbour Works. | 


The curtailment of parliamentary credits <i 





harbour works and the insufficiency of other funds in these 
difficult times have slowed down operations at ports and | 
suspended other works, and the situation thus created is | 
a constant source of complaint from maritime interests. 
The Government affirms that it has been really generous 
in the matter, since it provided 2345 million francs out 
of a total of 4150 millions expended on harbour works 
during the four years ending 1934. The Treasury advanced 
1700 millions, while German reparations accounted for 
645 millions, this being the last of the reparations which 
entered so largely into the carrying out of harbour exten- 
sions and improvements during the years following the 
war. Less than a third of the total was spent on new 
works. Having done so much for the improvement and 
equipment of ports, the Maritime Chambers of Commerce 
considered that they were nearing the end of their task, 
when the change in shipping policy, with ships of bigger 
tonnage, showed the necessity of continuous expenditure 
to keep pace with developments. At Marseilles, wharves 
had been extended to accommodate a certain number of 
ships at a time, but with the building of bigger Mediter- 
ranean liners, fewer ships can be berthed alongside a 
wharf, with the result that a length of wharf remains per- 
manently unutilised. More money has, therefore, to be 
spent on wharf extensions. The increasing draught of 
ships has also imposed on harbour authorities additional 
expense in deepening channels and keeping them open, 
while further works are contemplated for widening 
entrances to harbours and providing for the berthing of 
still bigger ships. During the four years to which the fore- 
going statistics apply, the expenditure on improving 
access to ports was 2410 million francs. 


The Blue Riband. | 


Public opinion in this country can with difficulty | 
entertain the possibility of the ‘‘ Normandie’ being 
deprived of the Transatlantic blue riband. Semi-official 
and other comments upon published results of speeds 
alleged to have been obtained by the ‘“ Queen Mary ” 
on her trials have allayed apprehension on this side, where 
it is claimed that the great Cunard White Star liner has done 
little better than her French rival. The French comfort 
themselves with the assurance that the two ships are fairly 
equal. Even if the claim that the ‘“‘ Queen Mary ” attained 
a speed of close upon 35 knots is substantiated, it is con- 
fidently remarked that extra engine power could be put 
into the ‘“ Normandie,” though at a cost that would 
probably not make it worth while. 








The gases split off beneath the baffle are led into the convolu- 


of the cylinder jackets is separately apportioned. The water, 
supplied by the pump A, is delivered by the pipes BB. 
first portion is tapped off. into the lower part of the jackets at 
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tions of the spiral half-way round by the passage B and the 
whole escape by slots C into the rearwardly extending ducts 
D. The interior part of the silencer is jacketed with “ long 
shredded thin steel chips or asbestos ’’ E.— March 9th, 1936. 
444,286. July 22nd, 1935. J. 
Bas, Rhin, France. 

This is a valve which has the appearance of being intended 

primarily for internal combustion engines. Its head is com- 


VALVES, Bugatti, Molsheim, 

















prised of several laminations cut out of one solid piece and appro- 
priately formed. The construction, which is obvious in the 
drawing, is said to allow the valve to close properly on a worn 
seating, and also to reduce noise on account of its resiliency.— 
March 18th, 1936. 


444,488. September 18th, 1934.—Wartrer Jackets, A. A. 
Rubbra, Red Roofs, Carlton-avenue, Derby, and A. C. 
Lovesey, 198, Burton-road, Derby. 

In this engine the flow of cooling water to the various parts 


N°444,488 























CC, a second part into the cylinder heads at DD, and the 
remainder into the valve pockets at EE. The several orifices 
are controlled by diaphragms which regulate the flow according 
to the local requirements. The hot water goes to the radiator 
by way of the pipes F F.——March 18th, 1936. 


TRANSMISSION OF POWER. 


443,892. July 9th, 1934.—Appararus FoR THE Hypro- 
DYNAMIC ACCUMULATION OF ENERGY AND ITs UTILISATION, 
H. Féttinger, Technische-Hochschule, 172-175, Berliner- 
strasse, Berlin-Charlottenburg, Germany. 

This is a device for storing energy in the form of a rapidly 
rotating ring of fluid. The ring, it is suggested, should have a 
peripheral speed of from 60m. to 100m. per second, and 
should produce pressure heads of the order of 18 to 50 atmo- 
spheres. The ring of fluid A is held in a casing B, which is driven 


N°443,8 97 
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| by the motor C. The fluid is supplied to the casing by the 
| centrifugal pump D, which sucks through the pipe E. When 
| it is desired to utilise the energy stored in the rotating fluid 

| in, for instance, the cylinder F—the tangential scoop G is 
| turned into its path and the fluid goes by the pipe H to the 
| eylinder. The control valve J and the scoop-operating 
| mechanism are interconnected by the link work K. L is a 


| reservoir for the liquid—March 9th, 1936. 


CRANES AND CONVEYORS. 


| 444,482. September 17th, 1934.—DreDGER CHAIN CONNECTING 
Pins, T. Blackie, Bangrin, Renong, Siam. ‘ 

The object of this invention is to prevent the pins used to 

connect together the buckets of ladder dredgers from becoming 

slack in their holes. The pins are provided with L shaped 


| N°444,482 

















heads A that are bifurcated to give them a slight degree of 
springiness. They are also dovetailed, as shown at B. They 
are got into place, when the chain of buckets is slack, on account 
of the oval shape of the holes C. Then, when the chain is put 
under tension, the pin heads are wedged tightly into their 
recesses.— March 17th, 1936. 


MOTOR CARS AND ROAD TRAFFic. 


444,495. September 25th, 1934.—CHANGE-sPEED GeEakRs, J. 
Yoxall, York House, Deganwy, North Wales. 
This invention is concerned with change-speed gears of which 
the operating lever is arranged on the column beneath the 
steering wheel. It is desired to give a visual indication of the 








arrangement of the gears in the dark, so the change lever A 
carries a small electric lamp B, which passes under a mask C 
perforated with windows D D that are appropriately numbered. 
The spring ball E checks the change lever in the critical positions. 
—March 23rd, 1936. 


MEASURING AND TESTING INSTRUMENTS 


444,299. October 22nd, 1935.—MaGnetic Testing APPARATUS, 
Allgemeine Elektricitats-Gesellschaft, Friedrich Karl-Ufer 








2/4, Berlin, N.W.40, Germany. 
This is an apparatus for measuring the remanence and 
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coercive force of test pieces of magnet steel. It comprises two 
yokes A and B, provided with magnetising coils CC. The yoke 
A can be slid on the central bar D while the yoke B is fixed to 
its bar E. F is a moving coil by means of which the flux passing 
between the two bars can be measured. If there is no specimen, 
such as G, in the air gap between the yokes, the arrangement is 


N°444,299 














eellt 
































AT 














Cc 


symmetrical, and no indication is given by the coil F. A 
specimen will, however, upset the balance, and the coil will 
indicate the characteristics of the metal. The field strength 
in the air gap at which the indication is made is measured by a 
small generator H, which is inserted in the gap. The voltage 
produced by this generator is a measure of the field strength.— 
March 18th, 1936. 


WELDING. 


444,489. September 20th, 1934.—An ELectropE HOLDER FoR 
Use in Arc Wetpinec, E. J. Clarke, 53, Squires-lane, 
Finchley, London, and Murex Welding Processes, Ltd., 
Ferry Lane Works, Forest-road, Walthamstow, London, 
E.17. 

A denotes the insulating handle which is made hollow to 
accommodate an unba 
length of cable B. The end 
of the cable is bared and 
gripped by means of a split 
bush C. The bush rests in 
a metal insert D, the flange 
of which is seeured to the 
handle by screws E. The 
metal insert D is screwed 
internally to receive the 
screwed end of the holder 
F, which is recessed to 
accommodate half of the 
split bush so that the latter 
may be compressed to grip 
the cable. The holder F is 
provided with a thrust collar 
G, which bears against the 
flange H of a nut I, to which 
is secured the circular guard 
J, and is surrounded by a 
sleeve K, the end of which 
is serewed into the nut I. 
A pin L in the holder F co- 
operating with a slot M in 
the sleeve prevents the latter 
trom rotating, but allows 
axial movement relative to 
the holder. The end of the 
sleeve is bored at N to 
receive the electrode, and 
the latter is tightly gripped 
by the grooved end of the 
holder when the nut I is 
turned in the appropriate direction by means of the guard 
ring.—March 20th, 1936. 


444,491. September 20th, 1934.—Maxine LONGITUDINAL 
WELDED SEaAMs, Rohrschweissmaschinengesellschaft 
m.b.H., Grafenberger-Allee 56, Dusseldorf, Germany. 

In this continuous process of making pipes from rolled strip 
with an electrically welded joint, the edges of the curled strip 
are first heated by an electric current that runs longitudinally 
along the joint, while the edges are pressed together to make 
good contact. The edges then spring apart slightly and are 
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welded together between two other electrodes that act trans- 
versely to the joint, and melt the adjacent edges. Finally, the 
pipe passes through a pair of compensating rolls. All the 
electrodes are in the form of grooved rolls, to accommodate 
the travel of the pipe, and are connected with a three-phase 
current supply. The pipe moves in the direction of the arrow 
A, first through the preheating electrodes B, then through those 
for welding C, and finally through the compensating rolls D.— 
March 20th, 1936. 


MISCELLANEOUS. 


444,484. September 17th, 1934.—A Process ror REMOVING 
Gas rrom Coat In Situ, L. Ranney, Petrolia, Ontario. 
The object of this invention is to remove gas from coal seams 








| with a screw thread C. 


444,292. 





prior to general mining operations. Two sets of tunnels and 
drifts A and B are first driven into the seam and are sealed off 
at their entrances C and D. The tunnel A is then supplied 
with gas warmed to a temperature of about 10 deg. Fah. above 
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that of the formation by the pipe E, and when the coal has been 
heated slightly a suction is applied on the other side by the pi 
F to draw out the gas. The action may be a by the 
use of explosives for shattering the coal.— March 17th, 1936. 


444,496. September 28th, 1934.—LuBrRicaTING VERTICAL 
Suarts, David Brown and Sons (Huddersfield), Ltd., Park 
Gear Works, Lockwood, Huddersfield, and H. E. Merritt. 

This is an arrangement for lubricating the bearings of a vertical 
shaft and preventing the oil from leaking down the shaft. The 
whole bearing is arranged in a sump filled with oil to the level 
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A. A cap B is attached to the top of the shaft and is provided 
This thread pumps oil down into the 
cavity D, from which it is distributed by the pipe E to the teeth 
of the gear F, and the - G to the bearing H, and by the 
ports J to the bearing K. The screw threads L and M return 
the oil to the sump as shown by the arrows.— March 23rd, 1936. 


August 13th, 1935.—Roi_er Turust BEaRINGs, 
The Hoffmann Manufacturing Company, Ltd., and C. 
H. Smith, Chelmsford, Essex. 

This invention relates to roller thrust bearings adapted for 
use with rotating shafts or the like under conditions wherein 
the load is very heavy, but only a slow or occasional rotation 
of the rollers takes place, and wherein the individual axes 
of the rollers are substantially at right angles to the axis of 
rotation of the shaft or the like. A roller thrust bearing used 
with a variable pitch air propeller is an example of the use 
above referred to, wherein a very heavy thrust is developed 
and rotation occurs only occasionally when the pitch of the 
blade is altered. According to the invention a roller thrust 
bearing for use under the conditions referred to is provided 
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with a spacing cage formed by a pair of upper and lower annular 
plates arranged at a distance from the centres of the rollers 
and having openings therein through which the rollers project. 
The plates may be secured together in any suitable manner ; 
for example, each plate may be in the form of a channel, the 
sides of the channel on one plate being adapted to engage the 
channel on the other plate, and rivets or other securing means 
may be used. By using a cage of the above construction 
the distance between the rollers may be small, compared with 
a solid cage of equal dimensions wherein pockets are bored 
for the reception of the rollers and a large amount of metal 
is necessarily left between the pockets so that the plate cage 
can contain more rollers. The cage may be used with bearings 
containing a single row of rollers or any other desired number 
of rows.—March 18th, 1936. 


444,333. November Ist, 1934.—E.ecrrostatic Precrrita- 
TION OF SUSPENDED MatTEeR From Gas, The Sturtevant 
Engineering rope Ltd., 147,° Queen Victoria-street, 
London, E.C.4, and H. W. Wagner, 18, Welbeck Mansions, 
Hampstead, N.W.6. 

In this electrostatic gas cleaner the electrodes are alternate 
rows of wires and substantially flat plates as shown in the 
illustration. As the gas enters the precipitator it tends to flow 
up against the receiving electrode plates and takes a motion 


around the edges of these plates. Even with this inotion, how- 
ever, the gas tends to be driven against the faces of the plates 
and the electrical force provided by the discharge electrode 
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and the receiving plate also tends to drive particles to the 
face of the receiving plate, so therefore the force of the gas and 
the electrical force are both acting substantially in the same 
direction.March 19th, 1936. 








| Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the 'y informati 
should reach this office on, or before, the morning of the Monda 
of the week preceding the ting In all cases the TIME ot 
PLACE at which the meeting is to be held should be clearly stated. 

















To-pay. 

Norte or Enotanp Inst. oF MINING AND MECHANICAL 
ENGINEERS.—Grand Assembly Rooms, Barras Bridge, New- 
castle-upon-Tyne. Annual dinner. 7.30 p.m. 
2nD. 

Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Szor1on.—Visit to Oxford and district. 
| Kerentey Assoc. or ENGINEERS.— Visit to works of William 
| Asquith, Ltd., Halifax. 2 p.m. 

Monpay, May 4ru. 

CHARTERED Surveyors’ InstituTIon.—12, Great 
| street, Westminster, 8.W.1. ‘‘ Surveyors and the Law,” 
| Sir Lynden Macassey. 6.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C.2. 
| 
| 


SarurDay, May 





George- 
by 


“Problems of Road Research, III,’’ by Dr. R. E. Stradling. 
8 p.m. 
| Socrety oF 
| Burlington House, Piccadilly, W.1. 
| Broadcasting,” Mr. L. Hough. 6 p.m. 
} Turespay, May 5ru. 

Inst. oF Civit. ENGINEERS.—Great George-street, West- 
| minster, S.W.1. James Forrest Lecture, “* Modern Developments 
| in the Design of Aeroplanes,” by Mr. E. F. Relf. 6 p.m. 


| 


ENGInEERS.—Geological Society's Rooms, 
“A Short History of 


Wepnespay, May 67x. 

| Inst. or ExecrricaL ENGINEERS: WIRELESS SECTION. 

| Savoy-place, Victoria Embankment, W.C.2. ‘ The Stability 
of Induction Coils for Radio Frequencies,”’ and ‘‘ The Electrical 
Stability of Condensers,” by Mr. H. A. Thomas ; “ Transit Time 
Effects in Diodes, Saturated or Unsaturated, in Pictorial Form,” 
by Messrs. R. W. Sloane and E.G. James. “6 p.m. 

Inst. of Metats.—Inst. of Mechanical Engineers, Storey’s- 
gate, Westminster, S.W.1. Anrsual May Lecture, ‘‘ The Escape 
of Electricity from Metals: Its Practical Consequences,” Dr 
C. C, Paterson. 8 p.m. 
| Royat Socrery or Arts.—John-street, Adelphi, W.C.2. 
‘The Oil Engine and its Influence on Road, Rail, and Air 
Transport,’’ Mr. G. Mackenzie Junner. 8 p.m. 

TuHurspay, May 7TH. 

Inst. or Evectricat ENGINEERS.—Savoy-place, Victoria 
Embankment, W.C.2. Annual general meeting. 6 — 
Faraday Lecture, ‘‘ Television—an Outline,” by Dr. E. Mallett. 
6.30 p.m. 

Rattway Cius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘ Railway Accounts,” Mr. J. Quirey. 7.30 p.m. 
THURSDAY AND Fripay, May 7TH AND 8TH. 

Tron anv Stezt Inst.—Inst. of Civil Engineers, Great George- 
street, Westminster, 8S.W.1. Annual meeting. 10 a.m. each 
day. Programme, page 364, April 3rd issue. 

Fripay, May 8TH. 


Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, St. James's 
Park, S.W.1. Informal meeting. ‘‘ Power Transmission by 
Belts,” introduced by Mr. J. Hornsby. 

Inst. or SanrTaRY ENGINEERS.—Caxton Hall, Westminster, 
S.W.1. ‘The Deterioration of Concrete Due to Chemical 
Attack,” by Dr. F. M. Lea. 6 p.m. 

Royat Instirvtion or Great Brirarn.—21, Albemarle- 
street, W.1. ‘‘ The Electric Properties of Crystals, II,” by Sir 
William Bragg. 9 p.m. 

Fripay to Fripay, May 81TH To 15rH. 

Inst. or PETROLEUM TECHNOLOGISTS.—Meetings in Holland 

and Germany. 


Turspay, May 12ru. 

ILLUMINATING ENGINEERING Soctery.—lInst. of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1. Annual 
meeting. ‘‘ Progress in Illumination in France,’’ Dr. Merry 
Cohu. 7 p.m. 

Tuurspay, May 2\lsr. 

Royat AgronauticaL Socrety.—Science Museum, South 
Kensington, S.W.7. Reception. Wilbur Wright Memoria) 
Lecture. ‘ Slippery Surfaces,” Mr. D. R. Pye. 8.30 p.m. 

Fripay To Monpay, May 22np To JuNE Ist. 

Inst. oF LocomotivE ENGINEERS.—Summer meeting 
Germany. 

TUESDAY TO FRIDAY, JUNE 9TH TO 12TH. 
or British FounprRyMEN.—Annual Conference 


in 


Inst. in 
Scotland. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Davey, PaAxMAN AND Co. (CoLCHESTER), Ltd., have received 
the following orders for ‘‘ Ultranomic’”’ boilers :—Three 
7ft. 9in. diameter by 9ft. long, for the Kent and Canterbury 
Hospital ; and two 9ft. diameter by 10ft. 9in. long for British 
Fermentation Products, Ltd. 
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A Seven-Day Journal 


A Gift to Cambridge University. 


THE recent gift by Sir Herbert Austin of £250,000 
to the University of Cambridge for scientific research 
at the Cavendish Laboratory will be used partly 
for the reconstruction and re-equipment of the 
Laboratory. The famous sixty-year-old buildings 
will be pulled down and replaced by a new block, 
probably five stories high, erected at right angles to 
the present Laboratory. This will allow the frontage 
on Free School-lane to be left as it stands at present. 
Clerk Maxwell’s original lecture theatre will be 
preserved, as well as the room in which Sir J. J. 
Thomson discovered the electron, and in which 
Lord Rutherford, his successor, and the present 
occupant of the Chair in Physics, disintegrated the 
atom. The remainder of the money will become an 
endowment fund for researches which are becoming 
more expensive every year. At present the running 
expenses of the Cavendish Laboratory are met by 
an income of approximately £2000 per annum. If 
this proposal of Lord Rutherford is completed, the 
income will be doubled and the necessity for the 
University to provide a fund for the purpose when- 
ever an expenditure is needed in excess of £50 will 
be removed. In addition, the electrical resources of 
the Cavendish Laboratory will be increased. At 
present only 500,000 volts can be obtained with the 
apparatus available, but when the new high-voltage 
Laboratory is constructed, it is hoped that voltages 
as high as 3,000,000 will be reached. Sir Herbert 
Austin’s generous gift followed the publication of 
an appeal on behalf of the Cavendish Laboratory 
written by Sir Arthur Eddington, which was supported 
by the Chancellor of the University, Mr. Baldwin. 


The French Liner Normandie. 


AFTER close upon six months in dry dock at Le 
Havre, during which several important alterations 
were carried out, the French liner “‘ Normandie ” 
left Le Havre on Tuesday afternoon, April 28th, 
for speed trials over the measured mile off Lorient. 
These trials occupied one or two days, after which the 
ship returned to her home port to prepare for her 
voyage to New York on May 6th. The three-bladed 
propellers originally used have been changed to four- 
bladed propellers of an entirely new design. The 
thrust block seatings have been widened and stiffened, 
and the propeller shaft brackets have been changed 
in design with a view to reducing turbulence in the 
neighbourhood of the propeller and giving a more 
regular flow of water, so lessening erosion. An 
extra expansion joint has been added near the new 
tourist lounge. No alteration whatsoever has been 
made to the hull proper or to the propelling machinery. 
Several, improvements and modifications to the 
tourist accommodation and to some cabin-class 
public rooms, which were shown to be necessary 
during last year’s service, have been made. It is 
officially stated that the results of the trials exceeded 
expectations, and that the somewhat abnormal vibra- 
tions experienced have been practically eliminated. 


A Manufacturing Alliance. 


By an agreement dated April 21st, 1936, which 
became operative on Thursday, April 30th, R. A. 
Lister and Co., Ltd., of Dursley (Glos.), and Black- 
stone and Co., Ltd., of Stamford, will in future 
co-operate. Under the agreement, Lister’s have 
acquired a substantial holding in the Blackstone firm, 
and Mr. Perey Lister, Mr. R. B. Lister, and Mr. A. E. 
Mellerup join Mr. Ernest Blackstone, Mr. Harold 
Blackstone, and Mr. Tom Price on the board of Black- 
stone’s. Mr. Perey Lister has been appointed chair- 
man. While the two concerns will continue to operate 
separately, their association, it is stated, will ensure 
increased efficiency of production. The policy of the 
companies will, we are given to understand, be to 
co-ordinate the productive resources of their respec- 
tive plants to the maximum. Both the firms have 
already a substantial export trade, which, it is 
believed, will be materially increased by their asso- 
ciation. The arrangement, it is hoped, is one which 
will produce beneficial effects on the employment in 
the Dursley and Stamford districts. Both firms, we 
may recall, are old-established, and are still directed 
by the families of their founders. They are enjoying 
increasing business, and considerable extensions, both 
to the Dursley and Stamford factories and plant, will, 
we are informed, be put in hand forthwith. 


Safety in Mines. 


At the resumed sitting on Monday, May 4th, of 
the Royal Commission on Safety in Coal Mines, held 
at Caxton Hall, Westminster, under the presidency of 
Lord Rockley, Mr. E. H. Frazer, Divisional Inspector 
of Mines for Edinburgh, continued his evidence. He 
stated that the standard maximum allowance of 
24 per cent. of firedamp in the general air of a mine 
was unsatisfactory because it implied the existence 
in some parts of the mine of more than double that 
quantity, which meant an explosive mixture; the 
permissible; maximum of 1} per cent. of firedamp 





allowed when electricity was used was also too high 
in his opinion. He thought the allowances should 
be changed to 2 per cent. and 1 per cent. in each case. 
Mr. Frazer recommended the use of warning devices 
for detecting a rise in the level of firedamp ; he also 
suggested that the number of persons employed in 
any ventilation split should be restricted to, say, 
sixty. On the subject of naked lights, he suggested 
that every mine should be worked with safety lamps 
under regulation, unless the owners proved that it 
was safe for naked lights. The last section of his 
evidence dealt with the inculeation of a safety sense 
in miners. Mr. T. Greenland Davies, Inspector of 
Mines for the Northern Division, then gave evidence. 
He stated that of casualties occurring between 1924 
and 1934, excluding 1926, 74 per cent. resulted from 
falls of ground, and from underground, haulage. He 
pointed out that administrative and executive duties 
prevented him being in as close touch with the mines 
and quarries as he would like. He advocated smaller 
divisions, and the appointment of additional junior 
inspectors. He also desired the compulsory appoint- 
ment of an under manager in mines employing more 
than 500 persons. Mr. Davies proposed that sys- 
tematic air sampling should be made universal; he 
also suggested that the working face should be 
systematically supported as well as all places where 
persons were regularly employed. The Commission 
adjourned until May 18th. 


The Power Transmission Association. 


Art the inaugural meeting of the Power Transmission 
Association, held at the Holborn Restaurant on 
Monday, April 30th, Mr. Chandler, Chairman of the 
American Power Transmission Council, addressed 
representatives of some sixty engineering firms. He 
referred to the steps which had been taken by his 
Council in America to educate all users of power in 
the benefits which would accrue to them by the 
scientific application of power transmission. The 
America Council, he explained, was not, as was often 
thought, an advocate of modern group drive, but 
was solely concerned with ensuring that the most 
suitable form of power transmission was employed. 
The existing fashion of providing a direct drive under 
practically all conditions was unsound, and often 
resulted in an unnecessary high cost. The Power 
Transmission Association had been formed by a 
number of firms engaged in the manufacture of power 
transmission equipment in England, similar to those 
of the American Council. The Association believed 
that industry in general and the power transmission 
industry in particular should benefit substantially 
by the adoption of correct power transmission schemes 
and it would be the principal object of the Associa- 
tion to educate users of mechanical power along these 
lmes. The Association, with offices at Aldwych 
House, W.C.2, is not a trade association in the ordinary 
sense, and does not concern itself with price control and 
similar matters. The Secretary is Mr. J. Hannaford. 


New Coal Carbonising Plants. 


On Thursday, April 30th, it was announced by 
Colonel W. A. Bristow, the chairman and managing 
director of Low Temperature Carbonisation, Ltd., 
that an agreement had been made with the Bolsover 
Colliery Company, Ltd., Derbyshire, to supply the 
coal for a new low-temperature carbonisation and 
by-products plant, which will be erected alongside 
the Bolsover Colliery. The plant, which will have a 
designed capacity for treating 6,000,000 tons of coal 
and producing smokeless fuel, oil, and petrol, is to 
cost about £200,000. The new works will comprise 
288 retorts and the necessary subsidiary machinery, 
but the capacity of the by-product, oil, and petrol 
recovery plant will be sufficient to deal with the output 
from 432 retorts. The quantity of 6,000,000 tons of 
coal above referred to may be increased considerably 
at a later date. Meanwhile the new plant will give 
direct employment to at least 1000 men. It is 
expected that the new plant will be completed in 
time for next winter’s trade. Another large coke and 
by-product plant is that now approaching completion 
at Blacker, near Wombwell, which is being erected 
by the Woodall-Duckham Company, Ltd., for the 
Barnsley and District Coking Company. Supplies 
of coal slack will be drawn from three collieries—the 
Wombwell Main, Barnsley Main, and Barrow pits. 
The gas produced will be utilised in two 600 B.H.P. 
gas engines and surplus gas will be supplied to indus- 
trial customers at Barnsley. 


London Trollybus Services. 


THE replacement of trams by trollybuses in the 
area controlled by the London Passenger Transport 
Board continues rapidly, with great benefit to the 
condition of the traffic on the routes. Because the 
trollybus is not tied to the centre of the traffic stream, 
and can in consequence obey the rules and customs 
of the road, its adoption has enabled the road autho- 
rities to relieve congestion by much-needed improve- 
ments. At the junction of the Great West Road and 
the Chiswick High-road, for example, it is now 
intended to construct a gyratory lay-out which had 
previously been impossible owing to the existence 
of the tram routes along Chiswick High-road. Tho 
popularity of the up-to-date vehicles is shown by the 
fact that in the first fortnight after changing over a 
route the receipts increased by about 20 percent. The 





latest proposal is to convert the routes coming down 
Holborn, Gray’s Inn-road, Smithfield, and Moorgate, 
with great benefit to the traffic in those areas of 
Central London. At present about 200 trollybuses 
are in operation ; by the end of the year it is expected 
to increase this number to 750. When the London 
Passenger Transport Board came into existence in 
1933 there were only 18 miles of trollybus routes in 
South-West London. Acts of Parliament passed in 
1934 and 1935 enabled 148 miles of tramways to be 
converted, while a Bill now before the House relates 
to a further 52 miles. With the completion of this 
programme, there will be some 218 miles of trollybus 
routes in London ; in other words, about two-thirds 
of the tramway services will have been converted. 


Empire Mining Progress. 

At the annual dinner of the Institution of Mining 
and Metallurgy, which took place at Grosvenor House 
on Thursday evening, April 30th, the President of 
the Institution, Mr. Carl Davis, replying to the toast 
of “‘ The Institution,” proposed by Sir Henry Birch- 
enough, gave some interesting particulars as to the 
increasing production of Empire miming. During 
the last three years, he stated, there had been a large 
and steady increase in the production of copper, 
lead, zine, and tin. In Northern Rhodesia the copper 
industry had been soundly established and was pro- 
ducing a no mean contribution to Imperial resources. 
Referring to the goldmining industry, Mr. Carl Davis 
said the feverish expansion which arose from the 
increased value of gold, expressed in terms of currency, 
presented a picture of research, development, and 
expansion greater than was visualised three years 
ago. Last year’s production was a world’s record 
for the fourth consecutive year. Australia, with 
close on 900,000 0z., had made great strides. In 
1929 its production was only 427,000 0z. In Russia 
there had been a phenomenal increase in production. 
The Russian output was estimated at 6,240,000 oz. 
last year, an increase of nearly 2,000,000 oz. over 
the preceding year. The value of the gold production 
of the Transvaal to the end of 1935 had been 
£1,427,000,000 in South African currency, which 
was about one-quarter of all the gold produced in 
the world since the Middle Ages. There was a large 
attendance at the dinner, which was a most successful 
event in every way. 


The Naval Estimates. 


On Thursday, April 30th, the Supplementary 
Estimate for the Navy, containing the new construc- 
tion programme for the current year, was published. 
The net total of the estimate is £10,300,000, which 
brings the total of the Navy Estimates for the year 
to £80,230,000. A further increase of 6672 in personnel 
is also announced. The new construction programme 
proposed for 1936 is as follows :—Two capital ships ; 
five cruisers, two of the “‘ Southampton ” class and 
three of a smaller type, probably about 5000 tons, 
for work with the maim Fleet; nine destroyers of 
the “Tribal” class; one aircraft carrier; four 
submarines, one minelaying submarine, one patrol 
type, and two of a smaller type; six sloops, three 
sloop minesweepers, two convoy escorts, one coastal 
sloop; one river gunboat; two small surveying 
vessels ; two special service vessels; six motor 
torpedo-boats, formerly called coastal motor boats ; 
also small craft, such as boom defence vessels, motor 
vessels, trawlers, tugs, &c. Other work provided 
for in the Estimates includes the re-arming of four 
cruisers of the ‘“‘ Hawkins” class, and the equipping 
of the old aircraft carrier ‘“ Argus” as a “ Queen 
Bee ” tender and training aircraft carrier. A new 
training establishment for boys at Rosyth, and the 
dry docks at Plymouth and Gibraltar, are to be 
altered to meet the requirements of the largest ships 
of the Fleet, while increased storage in Royal Navy 
armament depéts and oil fuel stores is to be provided. 
The requirements of the naval base at Singapore 
have been carefully reviewed, and additional works 
and facilities, increasing the estimate for the work 
from £8,693,000 to £10,661,000, have been decided upon. 


Fluid Transmission Developments. 


AN agreement which is likely to benefit British 
industry, and which involves the pooling of nearly 
one thousand patents on fluid transmissions, has now 
been completed in a collaboration arrangement 
reached between the British and the German interests 
principally concerned. In this country the Vulcan: 
Sinclair group headed by Hydraulic Coupling Patents, 
Ltd., of Isleworth, operates under a cross licencé 
agreement with the Deutsche Schiff-und Maschinen- 
bau A.G. of Bremen, incorporating the Vulean-Werk, 
Hamburg, where the Vulcan fluid coupling was first 
developed for marine propulsion according to the 
designs of Professor Dr. Féttinger. A subsequent 
agreement with J. M. Voith Maschinenfabrik of 
Heidenheim, the principal exponents of fluid torque 
converters in the railway field, makes the patents 
of this company and its experience available. The 
patents and development work in fluid transmissions 
which have been and are being carried out by the 
Allgemeine Electricitats Gesellschaft of Berlin and 
Professor Féttinger have been acquired by the 
amalgamation. A number of fluid torque converters 
are, we are informed, being manufactured in this 
country under the pooled patents above referred to. 
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The Lochaber Water Power Scheme. 


No 


Lhe private Bill for the development of water 
power in the neighbourhood of Fort William by 
the Lochaber Power Company, a subsidiary of the 
British Aluminium Company, Ltd., was introduced in 
Parliament in 1921, and a small portion of the works 
authorised by the Lochaber Water Power Act of that 
year has not yet been carried into effect. The object 
of ‘developing the water power resources of the district 
was to generate electricity for the manufacture of 
aluminium. The scheme was conceived on so great 
a scale that the preparatory work alone took up some 
years, and even when constructional work had been 
begun the nature of the scheme was such that very 
rapid completion was impossible. Nine-tenths of the 
work has, however, been constructed, the second of 
three stages of development having been completed 
last year. 

The original scheme, which, like most schemes of 
this nature, has since undergore modification, was 
worked out by the late Mr. C. S. Meik, who did not 





live to see the works begun. The responsibility of 


I. 


above Fort William. At its head, which lies beyond 
the range of peaks, this valley divides into two sub- 
sidiary and much less steeply sloping valleys, one 
running northward and the other southward. The 
latter lies behind the Ben Nevis range and is narrow, 
with steeply sloping sides. It rises eventually to the 
Moor of Rannoch. The other is wider with contours 
more openly spaced and provides at its head a pass 
into the valley of the Spey and to the towns of Newton- 
more and Kingussie. In both subsidiary valleys lochs 
are to be found. That on the north has Loch Laggan, 
a sheet of water with a length of 7 miles and a width 
varying between } and $ of a mile. Its natural water 
level stands at 818ft. above O.D., and it is distant 
from Fort William about 20 miles as the crow flies. 
The corresponding loch in the southern valley is 
Loch Treig, which had originally a length of about 
5 miles, a breadth at its greatest of } of a mile, and 
a normal water level of 783ft. above O.D. Ben Nevis 
lies between it and Fort William, 15 miles away. 





Access to the region of these two elevated valleys 


other water power scheme in this country has so great 
a continuous output. In general, the development of 
the area for the generation of power has been carried 
out as originally intended. The accompanying map 
shows the situation of the works. It gives the pro- 
posals as modified when the first stage works were 
in progress. Further modifications were made at a 
later date. The plan devised by Mr. Meik envisaged 
the driving of a tunnel under Ben Nevis from Loch 
Treig to a point on the mountain side above the site 
of the power station, about 2 miles north-east of Fort 
William. Loch Treig thus became the main storage 
reservoir and its capacity was to be increased by the 
construction of a dam at its northern end, by means 
of which its top level could be raised to 819ft. above 
O.D. Further storage was to be provided by Loch 
Laggan, which, owing to statutory limitations, was 
not to be raised in level above 823 over O.D. under 
flood conditions nor drawn down below 804ft. above 
O.D. The river Spean was to be dammed some 
distance below its outlet from this loch and the water 
diverted through a tunnel into Loch Treig. Both the 
tunnels mentioned were to be so situated as to be 
capable of intercepting the flows of the several 
streams which crossed them. Over the head of the 
northern or Laggan valley, as has already been men- 
tioned, the valley of the river Spey is reached. The 
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carrying them out fell to Mr. W. T. Halerow. It was 
so devised that it could be carried out in three stages 
of development. the first of which by itself was capable 
of generating about one-third of the total capacity 
for power and which had the necessary storage to 
render that power available continuously. This stage 
was completed in 1929. The second stage develop- 
ment began to contribute its quota of water rather 
more than a year ago, and was finally finished towards 
the end of last year. Work on the third stage of 
development has not yet been begun. While the 
work in the Lochaber district has been going on, we 
have at fairly frequent intervals described what has 
been done in articles in THE ENGINEER. It has seemed 
to us, however, that, now that the greater part of the 
work has been finished, it might be of interest to 
publish a complete and collected description of the 
scheme now working, and refer in lesser detail to the 
work necessary to bring the final third stage into 
operation. 


GEOGRAPHICAL SITUATION. 


Among the many salt water lochs in the Western 
Highlands of Scotland, Loch Linnhe is notable for the 
fact that it penetrates far from the sea into the midst 
of some of the highest mountains in the British Isles. 
At its head there is situated the little town of Fort 
William which stretches along its waterside, and is 
backed on the east by a range of mountain peaks 
which includes Ben Nevis. Steep valleys run upwards 
between the peaks of this range, but few penetrate 
deeply. Of these valleys the most important on 


account of its greater length and lesser slope is that 
down which the river Spean flows to join the river 
Lochy, which flows into Loch Linnhe about a mile 





is provided by the railway from Fort William, which 
winds up the Spean valley and then, turning south- 
ward, finds a footing along the eastern side of Loch 
Treig before climbing to a summit on the Moor of 
Rannoch and passing southward towards Tyndrum, 
Loch Lomond, and Glasgow ; and by a road, which, 
following at first a similar course to the railway, later 
turns northward to skirt the western bank of Loch 
Laggan and to surmount the pass over to Newton- 
more and Kingussie. The area of the two high 
valleys amounts to nearly 300 square miles at a level 
above 800ft. over O.D., and on parts of this area 
the annual rainfall reaches a maximum of as much 
as 160in. The average rainfall amounts to about 
78in. per annum, and an equivalent run-off over the 
greater part of the area of 66in. per annum can be 
relied upon. 

In few other places in the world could the con- 
ditions be so suitable for the generation of a high 
continuous output of hydro-electric power for the 
production of aluminium. Here the aluminium 
factory and the power station can be placed close 
above sea level in such a situation that raw material 
can be brought by sea-going ships or by railway, 
while within a few miles there is an elevated area of 
300 square miles with a rainfall of a very heavy 
character. When it is further added that the rock in 
the high valleys is of a good impervious nature, so 
that dams can be built without fear of deficient founda- 
tion, the advantages of the site become further 
appreciated. 


THE PowER SCHEME. 


By the late Mr. C. 8. Meik’s proposals the genera- 
tion of 100,000 h.p. continuously was envisaged. No 





upper waters of this river and its tributaries are at 
such a level that they could without great difficulty 
be diverted into the Laggan valley. Mr. Meik pro- 
posed the construction of a weir across the Spey, 
880ft. above O.D., and the diversion of its waters in 


Taste 1.—Reservoirs and Tunnels. 


Reservoirs. 
Spey. Laggan. Treig 
Top water level 880 820 819 
Draw down, feet .. 16 124 
Catchment area, square 
SO S. eae SKS 79 150 72 
Millions of cubic feet 
storage . a 1500 7800 
Tunnels. 
Laggan-Treig. Ben Nevis. 
Length, miles SO ahi talavah aa cari 15 
Designed discharge capacity, 
geeete: oa lo. sail. 1 1600 
No. of intermediate intakes .. 3 11 
Invert levels— 
Inlet .. 789 680 
Outlet .. 774 608 


TaBLe II.—Power-House. 


Level above O.D. of centre lines of 

turbimes .. 000 586 ee eer we 
Level above O.D. of tailrace .. .. 
No. and power of turbines installed 


19ft. 

3ft. 

Five, 10,000 h.p. 
Two, 1850 h.p. 


Total power projected Over 100,000 h.p. 


excess of a statutory minimum of 40 million gallons 
per day, together with those of its tributaries the 
Mashie and the Markie Burn into a conduit 3 miles 
long which made connection with the Pattack River 
above Loch Laggan. This Spey weir was to be 
situated at a point about 37 miles from Fort William. 

The development of the area according to these 
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proposals was to be carried out in three stages. Under 
the first the tunnel under Ben Nevis was to be driven, 
and the power station and pipe lines were to be partly 
erected so that about one-third of the total power 
could be generated. In the next stage the two dams 
were to be built, the Laggan-Treig tunnel driven, 


short tunnel and a pipe line. By this means on a 
head of 100ft. it was found possible to erect a tem- 
porary power station with an installed capacity of 
4800 h.p. generating electricity at 11,000 volts and 
distributing it through overhead lines to the 


workings. 





main line railway, and with the various gravel and 
sand pits required for obtaining sand and aggregate 


for the concrete in the dams. In addition, crushing 
plant had to be erected, and at the dams themselves 
provision had to be made for concrete mixing. Air 
compressing plant used in connection with the driving 








and corresponding extensions made to the pipe lines 




































When work was to be begun on the second stage of 





of the Ben Nevis tunnel had to be dismantled and 
































x “w 
3 “§ 
3s: 3° ast 2 
= NM z= : = So = 
835°5 5c Sx] [54 |2 = wt argo" S 2= = 
Aa = ; = = v A or 
“anex/ | 5 af =" eu le tet Ss gt SSN. a LW.L390-0" 
gE 5 si Yo" 3} 8 > i ee Top Water Lev! 820.0" _ eecllame 
= 9 av i? & S| Fy5 . 't 7 it Conduit - 
= 3 4 = S 3 757 nel | 4 792" ea aa greinaton 1m 0 
es 3 s & 5 = unelin tion hin 49 ; 1 i | y 
08-0" ver Inclination nintO “| " : waar | 1 W.L,695~ o" ' ! 
6 gaa ey ees einer he Ve eee ‘AQUEDUCT ‘ SPEAN | veoucr SPEY | 
> oft |i ' ' | \ \ t | ' 
gp) 7 lela | AQUEDUCT WORKNOS, * wy uock 'WORK NO 4 | RESERVOIR | LOCH LAGGAN RK NO 11 {RESERVGIR 
ea (rt pune T T i t T * TT aad r > ++ - 
ae) ig ' | ' | | 1! i REIG nT ' ! ' ' ' ‘ 
ae sees yur . gist ! mee " | ! | ! ! ' ' ; 
=o 2,1! iy : \ ' \ "" ml > ' \ aoe i 
Sear; yt hr ! ! ' i 1 Sie? Pag , y ' | \ ‘ | 
Sy = A . | 1 i \ i ' H i | { it 1 | ' ! { ' A i 
&s wha ls yr ' ' } i i! il ' Rear Ta : ! ' : i 
>S 745! gig ' ' I ' ' iy q ; aa ne \ 1 : | | : ' 
ee S44! han) ' Bi of / ' i 4 ; fe 4 ! ; y ji 1 
it ; 4 ' ' I ; i - ' ee ee ! ; ; | Rok I 
© * it 1 ' ' i i i { i] 
mwosteses ( 111 oapmambe papa tt tt mE tt tt DR SRR BTL, ERE AA 
(Wos.rmeeg 97 96 35 34 33 32 31 30 29 28 27 26 25 24 23 22 27 20 19 18 17 16 95 14 *13'«12 :*#01':10”°=«9 +#«8 +t +6 5 4 3 2 | O 
Tee Exqincen Lf, 
FIG. 2—PROFILE OF THE LOCHABER POWER SCHEME 


and power-house. Finally, as a third stage, the Spey 
works were to be carried out and the final pipe lines 
and power-house turbines were to be erected. So far, 
as we have already mentioned, no work has been done 
on the third stage of development. 

The following Tables I and II give some collected 
information relative to the reservoirs, the tunnels, 
and the power-house, the figures given, where possible, 
relating to the scheme as actually carried out. 


PRELIMINARY WORK. 


It has already been mentioned that the distance 
of the furthest works from Fort William is 37 miles. 
It will be seen therefore that work preliminary to the 
carrying out of any of the stages of development was 
of necessity on a large scale. Actually, of course, 
detailed surveys of the districts involved in each stage 
of development were delayed until a time immediately 
preceding the actual work of construction. Neverthe- 
less, both before and after the authorising Bill was 
considered by Parliament, surveys had to be made, 
borings put down to discover the nature of the strata, 
and statistics collated to find what average and 
maximum run-off was to be expected in every part 
of the catchment area. Moreover, as soon as the 
Bill received the Royal Assent, the provisional plans 
had to be worked out in greater detail and in the light 
of the-further knowledge that had been gained from 
investigations on the site. The most important work 
in the first stage of the development was that of 
driving the tunnel under Ben Nevis. The line finally 
adopted as the most advantageous was by no means 
straight, as can be seen from the map. It took a 
course somewhat around the mountainside above the 
Spean valley, and was so chosen that the waters of 
a number of torrents could be admitted to it. On 
account of its curved course, the triangulation neces- 
sary to “set out” the tunnel was an operation of 
considerable difficulty. The maximum distance 
between adjacent workings was, it is true, only 
1 miles, but, nevertheless, no two adits were mutually 
visible and the nature of the terrain between them 
was very rough, steep, and mountainous. The details 
of the survey that was carried out need not be entered 
into here further than to say that a base line was 
chosen near Fort William running along a straight 
length of some 5000ft. on the railway. A check base 
near Roy Bridge, some 12 miles from the main base 
line and about 3000ft. long, measuf@d about lin. 
from the calculated figure. The positions of the adits 
being thus fixed they were driven to the correct 
length and turn off angles were then computed, so 
that the tunnels could be driven from each adit in 
easterly and westerly directions. Shafts up to 350ft. 
deep were plumbed by the use of the Weisbach 
principle. 

Those conversant with the difficulties of carrying 
out civil engineering work in somewhat inaccessible 
regions will readily realise that many preparations 
had to be made to accommodate the workmen (as 
many as 3000 were employed on the first stage at 
one time) in camps at various points, and to provide 
for sanitation, hospital services, and amusement. 
For the carriage of tools and equipment and the dis- 
posal of spoil, &c., one of the first tasks of the con- 
tractors—Balfour Beatty and Co., Ltd., of London— 
was that of erecting a 3ft. gauge railway from a point 
near Fort William Station to connect together the 
various adits. This railway, some 23 miles long, 
started at a few feet above sea level and reached a 
highest point some 1200ft. up. Provision had, too, 
to be made for the development of power in some form 
for the operation of tools, drainage, and ventilation 
of the workings. For this purpose the Monessie 
Falls in the river Spean, about 12 miles above Fort 


development the camps in which the workpeople 
were housed had to be moved to new situations, and 
another contractors’ railway had to be built to con- 
nect Lochs Laggan and Treig with each other, with 
the camps, with the adits to the tunnel, with the 


re-erected where it could function convenientiy for 
the driving of the Laggan-Treig tunnel and the pre- 
paration of the bed of the Spean for the reception of 
the dam. 

(To be continued.) 








By E. F. RELF, 


SHOULD like to commence by calling your atten- 

tion briefly to some of the outstanding advances of 
recent years, in order to preserve some continuity 
with the previous lectures of Dr. F. W. Lanchester 
in 1914 and Professor Southwell in 1930. Dr. Lan- 
chester prophesied that advance in aircraft per- 
formance would come mainly from aerodynamic 
sources and expressed his opinion that no great 
improvement could be expected from increased 
efficiency of the petrol engine. Professor Southwell, 
in his lecture, showed clearly that this was one of the 
rare occasions on which Dr. Lanchester’s predictions 
had not been correct, and that in the period under 
review, the greater part of the improvement in per- 
formance had been due to an almost phenomenal 
increase in the -efficiency of the engine, achieved 
mainly by an enormous reduction in the weight per 
horse-power, but also by some improvement in the 
thermal efficiency. In the last six years, and especially 
very recently, the pendulum has swung over to Dr. 
Lanchester’s side, and great advances have been made 
in the aerodynamic efficiency of aircraft, with com- 
paratively little improvement in the power plant as 
such. This aerodynamic improvement is com- 
pounded of a number of more or less independent 
things; better shapes for the main components, 
such as wings and bodies; smoother surfaces, with 
the elimination of discontinuities that can upset 
air flow; abandoning of all external excrescences ; 
retraction of undercarriages; closing of cockpits ; 
and better design of the means for cooling the engine. 


aa * * * 


Errect oF SuRFACE ROUGHNESS. 
In the early days of flying, experiments in quite 
primitive wind tunnels were sufficient to give results 
that enabled designers to choose reasonably good 
shapes for the parts of their aeroplanes. At the present 
time, design calculations are carried out with much 
greater refinement, and the need is continually being 
felt for more and more accurate data. In particular, 
the changes of aerodynamic forces with Reynolds 
number, generally described by the term “scale 
effect,’’ which might have been classed as small ten 
years or so ago are now important. It is here that 
the compressed air tunnel is invaluable in leading us 
to improved aircraft design. There are two tunnels 
of this kind now in existence, the variable density 
tunnel built in America in 1922 and that built at the 
National Physical Laboratory in 1930. I shall 
describe the latter tunnel very briefly. It consists 
of a 6ft. circular wind tunnel of the return flow type, 
put inside a cylindrical steel shell with hemispherical 
ends. The shell is some 2}in. thick and weighs nearly 
300 tons. It is strong enough to stand an internal 
working pressure of 25 atmospheres, or 350 Ib. per 
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square inch, and at this pressure the 500 H.P. pro- 
vided to drive the air screw circulating the air, will 
give an air speed of about 90ft. per second. This 
corresponds with a Reynolds number of about 
9,000,000 on a model wing of 8in. chord, or, put in 
another way, to a flight speed of 165 m.p.h. on an 
aeroplane having wings of 6ft. chord. The great merit 
of this wind tunnel is that it enables aerodynamic 
phenomena to be studied, not only under full-scale 
conditions, but also over the whole range of Reynolds 
numbers between that in an ordinary atmospheric 
tunnel and that of full-scale flight. It thus offers 
a much better opportunity of understanding the 
changes which occur than would be the case if only 
the two ends of the Reynolds number range were 
available, as in earlier days. 

Let us glance at some of the results that have been 
obtained by the use of the compressed air tunnel. 
What would happen if the surface of an aerofoil 
model, instead of being made of metal with almost a 
polished finish, were slightly roughened, to represent 
the roughness of a fabric-covered full-scale wing ? 
This is a vital quesfion to the designer, for the pro- 
vision of a really smooth surface is no easy matter, 
even with metal-covered wings. We had some 
guidance as to what to expect from some German 
experiments on the resistance to flow in rough pipes, 
which indicated that for a given degree of roughness 
there was a certain Reynolds number above which 
the resistance progressively increased, but below 
which there was no effect. Tests on aerofoils, 
roughened by painting them with a mixture of lacquer 
and carborundum dust, were made in the Compressed 
Air Tunnel at Teddington. Two grades of dust were 
used, the average size of the particles bemg 0-0004in. 
and 0-00lin. respectively. It was found that neither 
form of roughening had any effect on the drag at low 
Reynolds numbers, so that a test of this kind made 
in an ordinary wind tunnel would give a negative 
result. At the full-scale end of the range, however, 
the drag is increased by about 35 per cent. and 70 per 
cent. for the 2 deg. of roughness, an amount large 
enough to be extremely important even for the finer 
roughening. From these and similar results, I have 
derived an approximate formula which will tell the 
designer whether in any specific case a distributed 
roughness of this type is sufficient to affect drag. 
The formula is 

h=100/R, 


where h is the height of the excrescences in millionths 
of the wing chord, and R is the Reynolds number in 
millions. For a small aeroplane near top speed, 
R may be 10,000,000, and then h= 10 millionths of the 
chord, or about one-thousandth of an imch on an 
8ft. chord. This shows strikingly how small is the 
degree of roughness that begins to affect the drag of 
large surfaces moving at high speeds. 





*The Institution of Civil Engineers. —Excerpts from the 





William, were harnessed by the construction of a 
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Very close 


We can explain why this effect occurs. 
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indeed to the surface the turbulence in the boundary 
layer is much reduced by the predominating effect 
of viscosity ; there is, in fact, a kind of laminar sub- 
layer. If the particles forming the roughness are 
completely embedded in this very thin sub-layer, 
the viscous forces are sufficient to damp out any 
disturbance created in the flow. When, however, 
the particles project further, their disturbances are 
not so damped, and the turbulence in the outer parts 
of the boundary layer is augmented, the energy so 
lost appearing as increased drag. Since the laminar 
sub-layer decreases in thickness as the Reynolds 
number increases, we can easily see why a given size 
of particle becomes more effective in increasing drag 
as the Reynolds number is raised. 

The above remarks apply to a distributed roughness 
produced by closely spaced particles, and indicate 
quite definitely that in the fast aircraft of to-day, a 
surface like the fabric wing coverings of the aeroplanes 
of yesterday can no longer be tolerated. But there 
are other kinds of “‘ roughness,”’ such, for mstance, 
as that due to the snap-headed rivets so often used 
to hold a metal skin to the wing structure, and in this 
case we may well expect a different effect, since the 
‘particles’ are now much larger and are well- 
rounded in form. A model of such a wing surface 
was recently made by the Fairey Aviation Company 
by pressing indentations into a thin copper sheet, 
and then wrapping the sheet. round a wooden aero- 
foil. This has been tested in the compressed air 
tunnel, and the results show that the rivet heads 
behave like the “ carborundum ” roughness, in that 
the drag curve breaks away from that for the smooth 
wing at a low Reynolds number, but as the Reynolds 
number is further increased, there is a marked differ- 
ence of behaviour, the drag reaching a maximum 
and then falling until at the upper limit it is not much 
above that of the smooth wing. This behaviour can 
also be explained. At low Reynolds numbers the 
flow breaks away from the rear side of each rivet head 
and a small region of eddying flow is formed, but at 
the higher Reynolds numbers the flow succeeds in 
following the contour of the rivet head and rejoining 
the aerofoil surface behind it without a breakaway. 


* *x * * 


If good aerodynamic design were no more than 
to select good wing and body shapes and to make the 
surfaces smooth, there would be little left but to 
ensure adequate strength in the structure and to 
determine the lightest form of smooth skin con- 
struction. But the pilot must be able to see clearly 
when flymg, and especially when landing; there 
must be an undercarriage to land on, and in the case 
of military machines it must be possible to use guns 
and bombs. All these considerations introduce 
modifications which tend to spoil the smooth surface 
of the machine, and one very important line of ad hoc 
research is to discover how best to obtain the necessary 
operational facilities without an undue increase of 
drag. It is hardly necessary to enter into much detail 
on this very obvious kind of work, but one or two 
facts that have been discovered deserve a word of 
mention. One of these is that leakage of air through 
comparatively small openings in bodies may produce 
unexpectedly large drag increases. A single opening 
does not matter so much, but if there are two, and 
communication is possible between them through 
the wing or body, then a flow of air occurs, because 
the external pressures at the two openings are 
generally unequal. This flow disturbs the boundary 
layer and so influences drag. It is not impossible 
for this effect to be beneficial, especially in the case 
of bodies of high drag, but so far as I know, there 
has been no observed case in @which flow through 
openings in a body of really good form has resulted 
in a reduction of drag. That considerable increases 
of drag may result has been abundantly proved by 
recent tests in the large wind tunnel at the Royal 
Aircraft Establishment. A second detail that may 
be mentioned in passing is the design of cabin tops. 
The open cockpit with its windscreen naturally pro- 
duces a considerable drag, and in all fast machines 
of to-day the cockpit is closed by a cabin top having 
sloping windows for the pilot. It has been shown 
that there is much to be gained by careful design ; 
in one case the extra drag due to such a structure 
was reduced to one-quarter by merely rounding off 
all the corners where the flat panels met. Such work 
can be carried out fairly effectively in a moderate- 
sized wind tunnel by using partial models of large 
scale. 


INTERFERENCE. 


Apart from these minor causes of undesirable drag, 
however, there are two factors of much importance 
upon which a great deal of research has been carried 
out, and which cannot yet be considered as completely 
understood. One of these is the phenomenon generally 
known as interference ; the other is the drag asso- 
ciated with the means adopted for cooling the engine. 
Interference may be sufficiently well defined as the 
effect of putting together two or more components. 
We may select the best wing for our purpose and 
make the body a good streamline shape; but what 
will happen when they are put together, and how does 
the relative position of the two parts affect the aero- 
dynamic behaviour of the combination ? -A research 


into the behaviour of body-wmg combinations was 
inaugurated at the National Physical. Laboratory 








in 1931. A streamline body, similar in shape to an 
airship, was taken and a wing was added to it in 
various positions. Tests were also made with the 
wing above and below the body, but not intersecting 
it. Some conclusions of fundamental importance 
were soon forthcoming. It was shown that the worst 
arrangement, from the point of view of drag, was 
with the body placed on top of the wing and just 
touching it ; the position with the body on the under- 
surface of the wing was also bad, but not nearly so 
serious. With the wing well clear of the body, either 
above or below, the interference was small, as it 
also was when the wing intersected the body more 
or less through its centre line. The explanation of 


.| these effects soon followed. I will consider the worst 


case of the body on top of the wing by way of illus- 
tration. The upper surface of the wing is the place 
where the air finds difficulty in clinging to the surface, 
owing to the adverse pressure gradient, and it is 
here that breakway eventually occurs at the stall. 
Put crudely, the air, having passed the thickest 
part of the wing, has to expand again to fill the space 
behind, and its behaviour may roughly be compared 
with the flow through a divergent channel—a conical 
tube, for instance. If we try to make the air expand 
too fast it will refuse to follow the surface; the 
conical tube will not run full, the aerofoil will “ stall.”’ 
Now the effect of putting a body on the top of a wing, 
especially if the body section is circular, is to produce 
a pair of rapidly diverging surfaces in the neighbour- 
hood of the trailing edge of the wing, and the result 
is that the air breaks away from one or both surfaces 
in this locality and causes an eddying region and an 
increased drag. The eddying region can easily be 
discovered by using a short thread of cotton attached 
to the end of a wire, and exploring near a model in a 
wind tunnel. Where the air flow is properly following 
the surface, the cotton will remain perfectly steady, 
pointing along the local direction of flow, but in a 
region of breakaway it will become violently dis- 
turbed and may even point in the reverse direction 
to the general stream. The consequences of a flow 
breakaway such as is described above are more 
serious than a mere increase of drag. In effect, the 
wing root close to the body has suffered a premature 
stall, so that lift is reduced also; but still more 
important is the effect of the eddying flow behind 
the wing root upon the tail plane and rudder, an 
effect which may easily upset the control and stability 
of the machine. 

In view of what I have just said on interference, 
you may be inclined to ask why the low-wing mono- 
plane is so popular, in spite of the fact that it mvolves 
a wing-body arrangement which is bad from the 
point of view of drag. The answer is that by suitably 
fillmg in the regions of divergent flow by means of 
“* fillets,’’ a good deal of the bad drag qualities can be 
eliminated, and that what little imferiority may 
remain over other arrangements of wings and body, 
is more than compensated by other advantages, of 
which the greatest is that the close approach of the 
wing to the ground enables a short, and therefore 
easily retracted, undercarriage to be fitted. There 
is also some gain in ease of landing by reason of the 
large ‘“‘ cushioning ” effect on a wing very close to 
the ground. 


* * * * 


ENGINE COOLING AND RESISTANCE. 


In the earlier days of aeroplane design the engme 
cooling was achieved without much thought of the 
resulting drag. Air-cooled engines were placed in 
front of the body with their cylinders projecting into 
the air stream, whilst with water-cooled engines a 
radiator of suitable size was slung under the machine. 
Perhaps the first attempt to deal with the drag 
question was the advent of the retractable radiator, 
which could be drawn up into the body so that less 
was exposed at the higher speeds where the cooling 
was more effective. Two simultaneous attempts 
were made to deal with the radial air-cooled engine. 
In this country Townend invented the ring asso- 
ciated with his name, while in America the so-called 
N.A.C.A. cowling was developed by experiments in 
a 20ft. wind tunnel. It is not often in these days 
that a chance observation leads to an important 
discovery. The Townend ring is a case in point. 
Townend was considering the possibility of deter- 
mining the effect of an air screw slip stream on a 
body by mounting the air screw blades radially on 
the inside of a ring with their inner ends just clear 
of the body. He made a simple test to see if the ring 
influenced the body drag, and was surprised to find 
that in some positions the body actually had a nega- 
tive drag; it tried to move upstream into the ring. 
This observation finally led him to try the effect of 
a ring round the heads of the cylinders of a radial 
engine, and he found that considerable reduction of 
overall drag could be obtained. He soon discovered 
that the action was analogous to that of the Handley 
Page slot. The ring behaved as an aerofoil whose 
downwash forced the air on to the body and so pre- 
vented the breakaway of flow otherwise produced 
behind the high-drag cylinders of the engine. The 
Townend ring is still very widely used. It has the 
advantage that it can be fitted without interfering 
much with tho accessibility of the engine. The 
American device took the form of a cowling completely 
enclosing the engine and extending back to the body 





behind, there being a comparatively narrow annular 
slit between it and the body for the escape of the 
cooling air. Except for detailed improvements the 
matter remained in this condition until quite recently. 
Meanwhile the surface radiator for water-cooled 
engines had been developed, particularly in connec- 
tion with the Schneider Trophy races. In this 
radiator a portion of the wing has a double skin, 
and water is circulated in a thin layer between the 
two surfaces. In the last Schneider Trophy machines 
nearly the whole wing was used in this way, and, in 
addition, other parts of the machine’s surface were 
used for oil coolers of a similar type. The wing 
radiator seemed to solve the problem of cooling 
without additional drag, but it had several disadvan- 
tages which prevented its general adoption for other 
than racing aircraft. It was difficult to construct and 
maintain ; it added complexity to the already diffi- 
cult problem of metal-covered wing construction, and 
for military aircraft it was far too vulnerable. A 
development is the use of steam cooling with a radiator 
which can now be much smaller in the leading edge 
only of the wing, and this scheme has met with some 
success. As long ago as 1928 Mr. R. McKinnon Wood 
suggested that the final solution of the cooling pro- 
blem would be to enclose the engine completely, 
whether air or water-cooled, and to design passages 
that would distribute the air to the parts where cool- 
ing was necessary. He made some model experi- 
ments on a cylinder heated by steam and showed 
that the cooling could be effected without much drag 
by a properly designed system of air ducts. 

The advent of the 24ft. wind tunnel at the Royal 
Aircraft Establishment has recently enabled a more 
extended research on engine cooling to be initiated 
in this country, as was done some years back in 
America, and some very important results have already 
been obtained. It should be mentioned here that 
the effect of various forms of cowling on drag can be 
determined in a small wind tunnel—the Townend 
ring was so developed—but the cooling part of the 
problem cannot be effectively dealt with by small 
models because the distribution of temperature over 
the engine is so complex that it cannot be sufficiently 
well imitated on a model. This is essentially the 
domain of the large wind tunnel, where a fuselage 
complete with its actual engine installation and air 
serew can be tested under running conditions. By 
combining such “ full-scale” cooling tests with drag 
experiments, both in the large and in the smaller wind 
tunnels, the staff at the Royal Aircraft Establishment 
have contributed a great deal to our knowledge of 
cooling drag and have thrown out the suggestion, 
paradoxical though it may seem, that cooling may be 
achieved for less than no drag, or, in other words, 
that the cooling system may actually contribute to 
the propulsive force provided by the air screw. Let 
us examine the basic principles involved. With high- 
speed aircraft the air is moving too fast for efficient 
cooling. The cooling effect is roughly proportional 
to the speed, but the drag of anything used to dissipate 
the heat varies as the square of the speed. We 
therefore want low-speed cooling if we would avoid 
high drag. To attain this, the air must enter some 
form of cowl in which it is slowed down before it 
meets the radiator, and this slowing down must be 
accomplished without loss of energy, that is, without 
introducing serious eddying motion. Herein lies 
one of the practical difficulties of the problem, but 
it does not appear to be msurmountable. Suppose 
it can be done ; we now have a slow-speed stream of 
air passing through the radiator and so the cooling 
can be effected efficiently. After the air has passed 
through the radiator, it must again be speeded up so 
as to rejoin the external air at a spéed not less than 
the flight speed, again to avoid energy losses. The 
speeding-up does not present the same difficulty as 
the slowing-down. It is only necessary to contract 
the air passage, for, as we saw in considering inter- 
ference, it is only in an expanding passage that break- 
away and eddying occur. But the story does 
not end here. If the air is slowed down without 
energy loss, #@ie pressure will rise in accordance with 
Bernoulli’s equation. The heat from the radiator is 
thus added at a point of high pressure, and the pres- 
sure is subsequently reduced as the air is speeded up. 
The system behaves like a heat engine, and some of 
the added heat appears as extra velocity in the issuing 
air, the increased momentum providing a propulsive 
force to offset the drag. We have, in fact, a mild 
form of jet propulsion. As the speed of flight rises, 
the propulsive effect, like all jet propulsions, becomes 
more efficient, and may even outweigh the drag due 
to the skin friction in the air passages. If it does so, 
we get our cooling at a negative cost in drag. It is, 
of course, necessary also to design the cowl or air 
passages in such a way that the flow over the outer 
surfaces of the machine is not spoilt, that is to say, 
the wings or body must remain properly stream- 
lined externally, in spite of the fact that air must be 
taken in at the front and discharged at the back 
to provide the internal cooling flow. There are 
obviously many points of detail needing careful 
design and experiment before the best can be obtained 
from such a system, but it certainly appears likely 
that the cooling of a 300 mile-an-hour machine will 
soon be achieved for no additional drag, if not for a 
slight increase of propulsive effect. Contrast this 
with the figure of 6 to 10 per cent. of the brake horse- 
power lost in cooling drag on recent machines, 
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and the great importance of this latest work becomes 
manifest. 
* * 


%* oK 


METAL CONSTRUCTION. 


A great deal of recent aerodynamic improvement 
has been rendered possible by developments in other 
fields. An enormous amount of research and ingenuity 
of design has been occupied with the problem of 
new materials and their efficient application to the 
structures involved in the modern aeroplane. The 
metallurgist has provided the constructor with better 
and better steels and light alloys, whilst research 
in the behaviour of structures built up of thin sheets 
and strips has shown how to use them to the best 
advantage. The problems are essentially different 
and far more difficult than those of heavy engineer- 
ing, where the designer has an ample factor of safety 
and is usually only interested in the strength of 
components in direct tension and compression. In 
the case of the light thin material constructions to 
which the aircraft designer is forced, failure is liable 
to occur due to the elastic instability, or buckling, 
of some member before the maximum allowable 
direct stress is reached, and the problem is to design 
so that the full stress can be attained without any 
failure by buckling. The necessity to save weight 
leads further to an attempt to make every possible 
piece of material contribute its full quota to the 
strength and stiffness of the machine. We may take 
the wings as an example. In earlier days the strength 
resided in the spars and the external bracing. The 
ribs were necessary to hold the fabric covering to the 
correct shape, but neither they nor the fabric con- 
tributed very much to the strength. The strength 
calculations were easy, for the structure was no more 
than an ordinary braced girder. In the modern wing 
a smooth surface is essential, as we have seen, and 
one of the obvious ways to attain it is to use a sheet 
metal skin. But this is heavy, since there is a limit 
to the thinness of sheet that can be satisfactorily 
held to shape with a reasonable number of supporting 
frames. Hence the metal skin must take its share 
of the stresses if it is to be economically possible, 
and there results a structure in which the main spars, 
the ribs, and the covering are all integral parts of 
the stresses system. Strength calculation becomes 
much more difficult, for not only is the system one 
with many redundancies, but, as stated above, failure 
by elastic instability must be considered in many 
components as well as failure under direct stress. 
But this is by no means the end of the story ; there 
still remain a number of compromises to be made 
between weight and aerodynamic considerations. 
From the point of view of strength as a cantilever, 
the tendency is towards a thick wing section at the 
root and a wing highly tapered in plan form. But 
if the thickness of a wing exceeds about 15 per cent. 
of the chord, the profile drag begins to increase 
fairly rapidly, and so a compromise arises between 
drag and wing weight. A large degree of taper leads 
to a large chord near the wing roots in order to provide 
the necessary total area. This, in turn, leads to larger 
pitching moments due to movement of the centre 
of pressure of the wings with change of incidence, 
and so necessitates a larger tail area for stability. 
The designer must endeavour to make the best com- 
promise between these and other confiicting factors, 
and at the same time keep a wary eye on a number 
of new factors which are related to the stifiness of the 
structure as distinct from itsstrength. Professor South- 
well instanced the problem of wing flutter as a case 
where complex mathematical and experimental investi- 
gation had done much to eliminate a danger first 
made apparent by increasing speed. The remedial 
measures suggested by the investigation were widely 
applied, and as a result flutter accidents became rare. 
The recent great increases in flying speed have, how- 
ever, made further consideration of flutter necessary, 
not because the preventive measures are now 
inadequate, but because of the difficulty of applying 
them with sufficient precision to ensure absolute 
safety at the higher speeds. A dosirable feature is a 
wing very stiff in torsion, and this gives a great 
advantage to the stressed-skin wing, but often at a 
cost of more weight than is necessary from the pure 
strength point of view. There is also another con- 
sideration which demands great torsional rigidity 
of the wings, and that is the efficiency of the aileron 
control. If the wing is too weak in torsion, the 
application of the ailerons twists the wings to such 
an extent that the rolling moment due to the ailerons 
is largely offset by the moment of opposite sign 
due to the twist of the wing. In an extreme case the 
rolling moment on the machine may actually be 
reversed, so that the use of the ailerons will roll the 
machine in the opposite direction to that expected. 
What is needed here, as also for the prevention of 
flutter, is a type of aileron which applies a rolling 
moment to the wing without twisting it, or, in other 
words, an aileron which applies an increment of lift 
at the centre of pressure of the wing instead of near 
the trailing edge. No completely satisfactory device 
of this kind has yet appeared. 

Similar considerations of rigidity apply also to 
the fuselage, the torsional rigidity of which must be 
high in order to minimise the possibility of flutter 
of the tail surfaces at high speeds. The result of 
such considerations in practice is a tendency towards 


and fuselage are stressed-skin structures. The 
structural problems are quite different for the thin 
wing bearing the lift, and the almost circular fuselage 
bearing little direct aerodynamic load, and much 
research has been directed to the best use of material 
in the two cases. The so-called “ geodetic ”’ structure 
developed by Mr. B. N. Wallis, of Messrs. Vickers 
Aviation, is particularly well adapted to give a light 
fuselage very rigid in torsion, and has also been 
applied successfully in wing construction. Here, 
curiously enough, it leads us back in one way to the 
older form of wing, for as the strength and rigidity 
lies essentially in the framework, it is desirable to 

use the lightest possible unstressed wing covering. 
The modern metal-covered wings are much heavier 
than the older wood and fabric type, but they are 
not necessarily heavier in relation to the weight of 
the aeroplane. The old type weighed about | lb. 
per square foot, and was used on machines with a 
wing loading of from 6 lb. to 10 lb. per square foot. 
The metal wing may be between 2 lb. and 3 lb. per 
square foot in weight or even higher, but the loading 
of the modern machine is between 20Ib. and 30 lb.; 
so that the relation of wing weight to total weight 
is almost unaltered. The rigidity of the metal con- 
struction is enormously higher, so that there has 
been a gain in the direction of safety from flutter 
and like troubles without a sacrifice of percentage 
wing weight. Fabric coverings are, however, still 
largely used, especially when extreme stiffness is 
not important, or where, as in the ‘“‘ geodetic ” wing, 
it is obtained in another way. Attention is being 
given to processes for obtaining a really smooth 
finish on fabric, and means have been devised whereby 
the string used to sew the fabric to the ribs can be 
embedded so that it does not form projections as 
in the older form of sewing. When such precautions 
are taken, there seems no reason why a sufficient 
smoothness should nof be obtained to render the 
drag of a fabric-covered wing as low as that of the 
metal-covered one. 
* % 


% * 


THE AIRSHIP. 


Before I attempt to summarise the present position 
and to venture a prophecy for the future, I feel I 
should say a word or two on the airship, a subject 
on which Professor Southwell spoke at some length 
in 1930. There is here little progress to report, for 
the unfortunate disaster to “R101,” followed by 
the American accidents, practically put a stop to 
airship development in both countries. Whether the 
airship will ever come into its own as a means of 
long-distance passenger transport is a question on 
which it is difficult to form an opinion. It certainly 
offers a more comfortable and quiet means of air 
travel than at present seems possible with heavier- 
than-air craft, and at a speed which, though low com- 
pared with that of present-day aeroplanes, is still high 
compared with that of ocean-going ships. The perform- 
ance of the ‘‘ Graf Zeppelin,” which has now crossed 
the South Atlantic some 112 times, shows that it 
would be unwise to suggest that the airship has no 
future. The German authorities evidently think 
otherwise, and the career of the larger airship they 
have just completed, and having a reputed range of 
some 8000 miles, will be watched with much interest. 
I can only add that in the event of a resuscitation of 
the airship in this country, our present increased 
knowledge of skin friction drag, coupled with the past 
work on the strength of airship structures for which 
Professor Southwell was so largely responsible, should 
place us in a position to improve very considerably 
upon past efforts. 

* * 


* * 


FutuRE DEVELOPMENTS. 


L feel that I have failed to mention many things 
that are of importance in the development of modern 
aircraft design. I can only plead that a lecture must 
be of finite length, and that I have tried to select 
those points which seemed to me to have been the 
most potent causes of the recent accelerated improve- 
ment of aircraft performance. I have, for example, 
said nothing of engine development, but I do not | 
wish you to assume that nothing has been done in | 
the period of my review. Very great efforts have 
continually been made to improve the efficiency and 
reliability of the petrol engine and to develop other 
types, such as the compression ignition engine, for 
aeronautical purposes. But I contend that my broad 
statement early in the lecture is correct, and that as 
the period of Professor Southwell’s review was 
primarily one of great improvement in the power 
unit, so the period I have dealt with was primarily | 
one of increasing aerodynamic efficiency. To sum 
up as best I may: there has been a “ cleaning up ” 
of the aeroplane unprecedented in its history, the 
modern machine has been reduced almost to the bare 
essentials of the wing to lift it and the body to hold 
its contents, all extraneous drag-producing acces- 
sories have been removed or placed inside, the surfaces 
of wings and body have been made aerodynamically 
smooth, and structural design has tended towards 
the use of thin metal placed as near the surface as 
possible so as to secure the maximum stiffness with 
the least weight. 

Only a few machines have so far been built incor- 
porating all these improvements, but the very near 





application. Can we see any hope of future progress 


on these lines? There are three ways of progress- 
further reduction of drag, improvement of the engine, 
and reduction of structure weight. Will abstract 
science again, as in the past, provide new discoveries 
that will produce as great a change as that which has 
occurred in the period with which I have dealt? 
There will doubtless be steady, slow progress along 
all three avenues, but it would appear that nothing 
short of a revolutionary discovery can produce 
another spectacular change. The margin remaining 
over pure skin friction drag is only 70 per cent., and 
I have hazarded a guess that perhaps 40 per cent. 
of this may be gained by persistent attention 
to detail in design. A certain amount may also be 
gained by the reduction of surface other than the 
lifting surface of the wings, that is, by a closer 
approach to the so-called “flying wing.” With 
small machines the effect of the surface reduction 
would probably be counterbalanced by the higher 
drag of the very thick wing that would be needed, 
but with large machines a considerable gain may 
ultimately prove possible in this direction. The 
revolutionary discovery we need as regards surface 
friction is to find a means to make the boundary 
layer flow remain laminar over a much greater pro- 
portion of the surface, or, in other words, to prevent 
turbulence from developing in the boundary layer 
itself. If this were possible, the drag of bodies at 
very high Reynolds numbers would be reduced to 
about 10 per cent. of the values to which we are 
accustomed. The prospect appears so bright that 
one is inclined to assume a priori that there must be 
a physical impossibility in its achievement, but I 
do not believe it is possible to prove that this is the 
case. If our researches on the nature of turbulence 
were to enable us merely to delay the inception of 
turbulence until, say, half the exposed surface has 
been passed, the resulting drag reduction would be 
very considerable. 

Great improvements in structure weight and in the 
power unit seem again only possible as a result of some 
new fundamental discovery. It is not impossible that 
research in atomic physics will open the way to the 
production of synthetic materials hitherto undreamed 
of, and that these will react greatly upon aircraft 
design. Still more speculative is the possibility that 
we may one day find a lighter means of producing or 
storing power than is provided by the heat engine 
and its fuel. Even if such discoveries are eventually 
made, it is doubtful if speeds of flight will ever rise 
very greatly, though we could, of course, obtain 
present speeds much more economically and also 
increase the range of aircraft enormously. My reason 
for saying that very great speed increases would not 
be made is two-fold. In the first place, the effect of 
compressibility of the air on drag sets a serious limit 
to speed, for as the speed of sound in air is approached, 
the drag rises very rapidly indeed. When we realise 
that the world’s speed record is already nearly six- 
tenths of the speed of sound, we see that compres- 
sibility effects will become of paramount importance 
if great increase of speed is rendered possible by new 
discoveries. In the second place, there is the question 
of the temperature attained by a body moving rapidly 
in the air. The air is brought to rest on the surface 
and. the temperature rise is of the order of the adia- 
batic change. associated with the velocity. At 600 
m.p.h. the adiabatic rise is 36 deg. Cent., and it 
varies as the square of the speed. The consequences 
of this upon the problem of engine cooling, to say 
nothing of cooling the passengers, is obvious. Both 
these difficulties can be overcome by flying very high, 
the drag being reduced because of the lower density, 
and the temperaturé rise being then even desirable 
on account of the iow external temperature, but very 
high flying brings its own problems of maintenance of 
engine power in air of low density. 








High-Voltage Laboratory at 
Queen Mary College. 


THE Queen Mary College, in the Mile End-road, 
E., has the distinction of being the first college 
in this country to possess a complete full-sized high- 
voltage laboratory. The ever-growing importance of 
high-voltage electrical engineering has led other 
countries, notably Germany and America, to equip 
their colleges with the apparatus necessary for teach- 
ing this subject, and the desirability of following their 
example is becoming recognised. Thanks to a grant 
from the London County Council, the Queen Mary 
College has been able to lead the way. To ensure 
construction on the most modern lines, Mr. W. J. 
John, Reader in Electrical Engimeering, was granted 
twelve months’ absence from his duties at the College 
in order to make a tour of the existing establish- 
ments in Germany and to report on the equipments 
that came to his notice. The result is that the 
apparatus now installed is thoroughly up to date. 
It is believed, in fact, that in some ways it is an 
advance on that in service elsewhere. For the first 
time in England it combimes facilities for original 
research with facilities for training students. 

The abridged syllabus it is proposed to cover is 
Measurement of high-voltage, sphere gap, crest 








the use of all-metal Construction in which both wings 


future will undoubtedly witness their almost universal 


voltmeter, high-voltage condensers ; production and 
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measurement of surges, surge generator; high- 
voltage cathode ray oscillograph; power loss in 
dielectrics ; Schering bridge; theory of travelling 
waves; reflection phenomena. These lectures are 
supplemented by work-in the high-voltage laboratory, 
including the determination of voltage distribution 
over long strings of transmission line insulators, 
failure of dielectrics, flash-over between various 
electrodes, transmission line insulator flash-over under 
various conditions, including surge conditions, influence 
of surge generator constants on wave shape, voltage dis- 





Situated on the lower gallery on the west wall of the 
building is the main control panel, which is equipped 
with a main circuit breaker, push buttons for con- 
trolling the alternator voltage and for the control of 
the sphere gap, a main kilovoltmeter, alternator volt- 
meter, and ammeter, gap indicator, clock, and signal 
lamps. The impulse testing laboratory is equipped 
with a Metrovick 1,000,000-volt impulse generator 
with discharge capacitance of 0-003 uF microfarad. 
In accordance with the usual practice, the Marx 
circuit is employed and the voltages are measured by 





GENERAL VIEW 


tribution over the end turns of a transformer winding, 
using the impulse generator and cathode ray oscillo- 
graph, cable testing, variation of dielectric loss with 
temperature, and the use of various high-voltage 
instruments, such as the crest voltmeter and klyndono- 
graph. The laboratory will be available for research 
in high-voltage technology by post-graduate students, 
such as those preparing for one of the higher degrees, 
such as M.Se. or Ph.D. 

For testing at pressures‘ up to 500,000 volts at 
power frequency there are two Ferranti 250-kVA, 
250,000-volt transformers, capable of being connected 














IMPULSE GENERATOR 


in series or cascade to give 500,000 volts between 
poles with the mid-point earthed or with one pole 
earthed respectively. Each transformer has a 
tertiary winding designed to ensure that under all 
conditions the voltage across it is a constant fraction 
of that across the high-voltage winding. 

The Ferranti sphere gap for measuring the high 
voltages consists of two 750 mm. spheres. A pro- 
tective resistance connects the upper sphere to the 
high-voltage bus-bar ; the lower sphere being adjust- 
able by a motor to an accuracy within 1 mm., as 
indicated by an instrument on the control desk. 
Apart from measuring voltages in the ordinary way, 
the arrangement can be used as a crest voltmeter. 





OF LABORATORY 


a@ sphere gap, whilst transients are recorded by a 
Metrovick cathode ray oscillograph. 

The main motor alternator set for supplying the 
Ferranti transformers, &c., consists of a two-speed 
auto-synchronous motor coupled to an alternator 
capable of giving 25 and 50 cycles, and an exciter set 
for the motor and alternator is mounted nearby. 
But perhaps the most novel part of the equipment is 
the D.C. apparatus, which is capable of an output of 
20 milliamperes at 180,000 voits. Thermionic 
rectifiers are used and full voltage to earth of either 
polarity can be obtained. Apart from providing this 
high-voltage D.C. supply, the set can be used for 
charging the 1,000,000-volt impulse generator through 




















HIGH VOLTAGE D.C. EQUIPMENT 


a special bus-bar. The main high-voltage bus-bars 
are designed for normal pressures up to 750,000 volts 
or an impulse pressure of 1,000,000 volts and, needless 
to say, they have large clearances. The principal 
polished aluminium bar includes a high-voltage series 
resistance protective device, and a link to 
isolate the two sections of the laboratory. In 
addition to the main transformer there is a 150,000- 
volt Ferranti transformer with control gear, and in the 
section of the laboratory in which this transformer is 
housed there is a wind tunnel for studying the effect 
of atmosphere conditions on insulators. 

Another important piece of apparatus is a high- 
voltage Schering bridge for measuring the losses in 
and investigating the general properties of dielectrics 
at power frequencies and at different pressures up 
to the full voltage of the transformer. On the flat 
roof of this 150,000-volt section a gantry has been 








erected for suspending insulators whilst they are being 

tested under adverse atmospheric conditions. In the 
centre of the roof is a high-voltage bushing, by means 

of which a high-voltage D.C. supply or a 150,000-volt 

A.C. supply may be obtained. Needless to say, in a 

laboratory of this kind in which five sources of very high 
voltage exist it is necessary to take precautions to 
ensure safety. A complete system of interlocked 

doors and screens has been provided, so that once the 
investigators have vacated the danger zone and the 
gates have been shut no one can enter it again with- 

out automatically cutting off the power. 

We are indebted to Professor MacGregor-Morris, 

Head of the Department of Electrical Engineering at 

the College, for affording us an opportunity to inspect 

the laboratory and for general assistance in the pre- 

paration of this article, 








Obituary. 





WILLIAM CLEMENT ROWDEN. 


Mr. WILutaM CLEMENT RoOwWDEN, whose death 
at the age of seventy recently took place at his 
home, ‘‘ Clifton,” The Avenue, Hale, Cheshire, was 
for many years closely associated with the Elswick 
Steel Works. 

He was educated at Andersons College, Glasgow, 
where he gained a three-year scholarship in 1883 
for the School of Science and Royal School of Mines, 
South Kensington, and there he obtained his Asso- 
ciateship in Metallurgy, passing with first class 
honours. 

On leaving the School of Mines in 1886 he took 
up an appointment as assistant chemist with Sir 
W. G. Armstrong, Whitworth and Co., Ltd., Elswick 
Steel Works, Newcastle-upon-Tyne. In 1888 he 
was promoted head chemist and in 1891 he was made 
manager of the steel melting plant ; in the same year 
he was elected a Fellow of the Institute of Chemistry, 
of which he was a life member. 

Mr. Rowden was made manager of the whole of 
the Elswick Steel Works early in 1914. During the 
war, in addition to his duties at Elswick, he was 
actively concerned in accelerating the steel output 
from other sources, and his advice was often sought 


in connection with the manufacture of steels 
necessary for national purposes. In 1916 he took 
over, in addition, the technical control of steel 


manufacture at the Openshaw Works of the com- 
pany. When the steel-making interests at Elswick 
were transferred to Openshaw after the war, Mr. 
Rowden took up his residence in the Manchester 
district to continue his control of steel manufacture, 
and he was a local director of the company. On the 
formation of The English Steel Corporation, Ltd., 
Mr. Rowden continued his activities at the Vickers 
Works, Sheffield. On his retirement five years ago, 
he was retained by the Corporation as consulting 
metailurgist. 

During his long career he was responsible for 
many improvements not only in the manufacture 
and casting of steel, but also in connection with the 
manufacture of large heat-treated forgings in special 
steels; such as are required for armament purposes, 
and he was also actively concerned in the develop- 
ment of these steels for commercial purposes. Mr. 
Rowden was a recognised authority on steel, and 
as such his advice was much sought after and widely 
acted upon. During his younger days he was one 
of the few who made full use of the microscope in 
connection with steel manufacture. 


SIR PHILIP NASH. 


Many of our readers, especially those connected 
with pre-war railway service and war railway trans- 
portations at home and in France, and the post-war 
development of the British electrical industry, will 
learn with deep regret of the death of Sir Philip Nash. 
Sir Philip, who died at his home in Thurloe-place, 
S.W., on Friday, May Ist, following an attack of 
pneumonia, was only in his sixtieth year. 

He was born in 1876, and received his education 
at Radley, where he was a scholar. In 1897 he entered 
the locomotive department of the Great Northern 
Railway Company, and two years later went out to 
India in order to take up an appointment on the 
East Indian Railway. He gained early promotion, 
and in 1915, when he returned to this country, was 
acting as chief locomotive engineer to the company. 

On the suggestion of Mr. Lloyd George, Sir Philip 
at once entered upon war work and was appointed 
Director of the National Filling Factories under the 
Ministry of Transport. In 1916 he became the first 
Deputy Director-General of Transportation with the 
British Expeditionary Force, and the following year 
he followed Sir Eric Geddes as Director-General, 
becoming Inspector-General in 1918. After the war 
he became Director-General of Traffic in England 
under the Ministry of Transport. 

In 1921 he resigned and became the chairman 
of the Metropolitan-Vickers Electrical Company, 
Ltd. When, in April, 1929, that firm, along with 
the British Thomson-Houston Company, Ltd., the 
Edison Swan Electric Compan}, Ltd., and the 
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Ferguson Pailin Company, merged their interests | 


to form Associated Electrical Industries, Ltd., Sir 
Philip was made managing director of the combine, 
from which he resigned in 19382. He was chairman 
of W. T. Glover and Co., Ltd., of Manchester, and 
vice-chairman of Associated Portland Cement Manu- 
facturers, Ltd., in addition to other industrial under- 





K.C.M.G. 


SiR PHILIP 


NASH, 


takings, and in 1934 became a member oi the 
London Passenger Transport Arbitration Tribunal. 

During the war Sir Philip was three times men- 
tioned in dispatches, and was the recipient of honours 
from the British, American, French, Belgian, and 
Italian Governments. In 1918 he was created 
K.C.M.G. 








Letters to the Editor. 





(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


* NAVAL WATER-TUBE BOILERS. 





Sirn,—Might I make a few remarks upon Captain 
Dight’s paper on Naval Water-Tube Boilers, which was 
reprinted in your issues of April 17th and 24th ? 

(1) It is not mentioned that at high ratings the circula- 
tion in the front row generating tubes is limited to a con- 
siderable extent owing to boiling in the back row generat- 
ing tubes. The readings plotted in Fig. 15 (here repro- 
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duced) give an indication of the pressure drop available 
for causing flow upwards in the front row generating tubes, 
if due account be taken of the true mean density of the 
mixture in these latter tubes. 

It will be seen from Fig. 15 that, at a rating of 4 lb. per 
square foot, the effective mean density of the mixture in 
the return circuit is 95 per cent. of the theoretical maxi- 
raum with negligible pressure drop and negligible forma- 
tion of steam, whereas it is only 65 per cent. of the 
theoretical maximum at a rating of 19 lb. per square foot. 
From a consideration of the generation of steam in the 
front row tubes, it seems probable that the true mean 
density of the mixture in one of these tubes will be con- 
siderably less than the mean of the densities at inlet and 
outlet. Further, it would appear possible that the circu- 
lation rate in the front row tubes at high ratings could 
be increased some 20 per cent. by the provision of suit- 
able unheated tubes to give an unrestricted return circuit. 


in a front row generating tube is given from pitot | inclination on the part of most buyers of pumps to conduct 
tube readings as 0-75 Ib. per second for a boiler | the most careful tests to satisfy themselves that they are 
| rating of 18 lb. per square foot. On the basis of this | “ getting what they paid for,” or, in some cases, that 
| circulation rate, calculations would indicate that the | greater measure which stern competition has tempted a 
kinetic energy of the mixture leaving a front row tube | hard-pressed manufacturer to promise. I would even go 
would be equivalent to a head of about }ft. of water. This | so far as to suggest that an undue amount of risk in this 
| figure appears rather low, and it would seem questionable | respect is generally laid upon the manufacturer, the cost 
| whether the actual density of the mixture affecting the | of such risk bearing a far greater proportion to his slender 
pitot tube reading, and the distribution of steam and water 


across the cross section, were not quite different from that 
assumed. 

(3) In view of the time factor in service, it would seem 
that additional useful information could have been 
obtained in the tests, if special thermo-couples had been 
installed to measure the metal temperatures throughout 
the boiler circuit, and in particular of the front row 
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| generating tubes and of the tubes where the circulation 
| is only sluggishly upwards or downwards. 

(4) The results of the paper do tend to confirm that, at 
the higher pressures now in vogue for power stations on 
land, there should be no difficulty in designing natural 
circulation boilers with severely heated bare tubes of 
considerably greater length than is usual at present. It 
seems strange that the increased density of the steam at 


natural circulation boilers. Provided that a satisfactory 
return circuit is assured with due regard to the smaller 
increase in boiling temperature for a given decrease in 
height, it would seem that there need be no difficulty 
about natural circulation at higher pressures. 

Finally, I should like to say that I hope that these few 
remarks will in no wise be considered as criticism of the 
paper, which I think to be excellent. Indeed, if the 
natural circulation boiler is to make the best of its possi- 
bilities for power stations on land, it would appear desir- 
able that bare tubes with efficient circulation should be 
so placed as to cool all the products of combustion suffi- 
| ciently by radiation to prevent particles of ash adhering 
to the convection bank tubes. Further, it would seem 
that original designs to attain the above desideratum, in 
| conjunction with high efficiency of combustion with any 
type of fuel, are long overdue. 





| A. H. WaRING. 
| Billingham, Co. Durham, May 2nd. 


CENTRIFUGAL PUMP EFFICIENCIES. 


Str,—You have already afforded me the hospitality 
| of your columns in connection with your leading article of 
| March 6th last, on the above subject. 
| Its importance is such, however, that I cannot help a 
| feeling of disappointment at the volume of the response 
| evoked, though the letters you have published have been, 
to me, of very great interest. My object in again writing 
| is, if possible, to induce others, both manufacturers and 

users, to join in the discussion for the benefit of all. 
| First, as regards the main point in my letter of March 
| 16th—that we should refrain from casting any aspersion 
on the accuracy of the foreigner until we are certain that 
| our own accuracy is all that it should be—I would thank 
| Mr. Cameron for his specimen tables of foreign test 
figures. These would seem to confirm, in general, that 
high efficiencies may under proper circumstances be 
reasonably expected, although they are not quite so high 
| as certain test figures recently shown to me, and obtained 


higher pressures is not regarded as a boon by designers of | 


| profit than to the value of the pumping service derived 
| by the user from the plant. Might not the manufacturer 
| and the user more equitably share any risk? And par- 
| ticularly should this be so in the many cases where new 
| designs or untried applications are involved, seeing that 
progress is to the benefit of the community as a whole. 
| Who pays the piper calls the tune; but music would 
| cease were all the pipers to be starved. 
Hvueuw R. Lupron. 


Leeds, April 30th. 


RAILWAY TUNNEL WITH DOORS. 


Sir,—The article under this heading which appeared 
in THE Encrvyeer for April 24th, 1936, is of considerable 
interest ; but the claim made by your Canadian corre- 
spondent that the tunnel at Brockville is the only one in 
the world fitted with doors is not quite correct. 

| The Moffat tunnel of the Denver and Salt Lake Railroad 
| in Colorado, which was only opened a few years ago, has 


| a canvas door at the eastern end, which is frequently kept 
| closed in order that the special ventilating system of this 
| 6-mile tunnel may function properly. The door, which 
| weighs 4 tons, moves up and down and is worked by an 
| electric motor. The control is automatic, being dependent 
in part upon the operation of track circuits which ensure 
that the door is open when a train is approaching. 
Certain of the Alpine tunnels in Continental Europe 
also have doors, but of the more conventional hinged 
type. I do not recollect seeing any statement as to the 
reason for their existence, but possibly the factors quoted 
in the article on the Brockville tunnel may also account 
for them, as fairly low temperatures may occur during the 
winter. Doors exist to my knowledge in the Simplon 
tunnels, through which the Swiss Federal Railways operate, 
and also on the Arlberg tunnel of the Austrian Federal 
Railways. From observation the doors in both cases 
appear to be regularly used. 
May Ist. 


R. E. C. 








SIXTY YEARS AGO. 





WE did not admit, so we wrote in our issue of May 12th 
1876, that engineering ought to be viewed—as so many of 
our countrymen did view it—as though it were a mere 
useful craft, divorced at all points from the good, the true 
and the beautiful. We therefore did not think that we 
were stepping beyond our proper bounds in offering a 
suggestion that the Metropolitan Board of Works should 
inaugurate a systematic photographic record of all build- 
ings doomed to demolition in London. We recalled the 
fact that the late Emperor Napoleon when he set out on 
his process of demolishing and reconstructing Paris and 
most of the great provincial cities of France ordained that 
before any house or quartier was pulled down an exact 
plan of all streets and passages should be prepared and a 
complete series of photographs of all the principal street 
facades and showing the characters of the ancient edifices 
should be taken. We understood that the ordinance had 


| been obeyed and that at the Ecole des Beaux Arts an 


invaluable collection of plans and photographs had been 
gathered together which would serve to preserve the con- 
tinuity of the cities of ancient France with those which 
had taken their places. We instanced in particular a 
grand series of photographs produced between 1860 and 
1862 which showed almost the whole of the ancient city of 
Marseilles surrounding the Jolliette harbour before 
demolition was begun. But for these photographs the 
old, frequently semi-ruinous, abodes out of which the 
Marseilles pikemen issued to march on Paris during the 
great revolution would have faded beyond recall just as 
the streets and churches of a large part of the city of Lyons 
had vanished as a result of the ruthless demolition com- 
manded by the Convention during the same upheaval. 
London in a more tardy and quieter way was effacing the 
streets and buildings of the past without taking systematic 
steps to preserve a record of them. How vast we said had 
been the changes made in London’s appearance since 1820. 
One work alone, the Thames embankment, had utterly 
changed the aspect of everything on the northern bank of 
the river from Blackfriars to Chelsea. The old foreshores 
of the river with their quaint irregular piles of wharves 
and warehouses and many a queer old opening upon the 
waterside had all gone and nothing was left by which 





by means of the most careful tests, by a foreign firm whose 
reliability is above reproach. Is it too much to ask that 
our own makers should implement Mr. Cameron’s table 
by furnishing comparable figures of tests in this country ? 
| If they would add to the figures given, information as to 
| the exact type of the pump and the methods employed 
for the measurement of B.H.P., Q and H, they would 
increase our debt. 





future generations might recall their pictorial character. 
The ancient characteristics of streets after they had been 
demolished and rebuilt faded from the memory with extra- 
ordinary rapidity and completeness. Which of our 
readers, we asked, could recall with any distinctness the 
appearance of the west side of Whitehall before Sir John 
Soane erected the Treasury Offices or, much more recently, 
before the facade of the new Foreign Office was con- 








I am particularly interested to note that Mr. Cameron 
stipulates that brake tests should be run to determine the 
efficiency of electric motors. In very many instances 
“separation of losses”? is, in my estimation, wrongly 
considered adequate for this purpose. What is the view of 
the electrical industry on this point ? 

Mr. Signer’s letter, combined with the exceedingly 
important point brought out by Mr. Wauchope, namely, 
that the value of a given pumping service over the life- 
time of a pumping plant is usually very many times 
greater than the initial cost, brings out an important 


structed ? In a few more years, we added, the whole of 
the west side of Parliament-street would likewise be a 
thing of the past.... That prediction did not come to 
pass for to this day we still possess the old Admiralty 
building to remind us of the appearance of the street as 
Barham and Nelson saw it and next door the Horse Guards 
still occupy their old quarters. But as we read our note 
of sixty years ago we are tempted to ask which of our 
readers of to-day recall with distinctness the appearance 
of London before Holborn Viaduct was built, or before 
Queen Victoria-street was driven through from Black- 
friars to the Mansion House, or before Kingsway and 
Aldwych opened up the low neighbourhood north of the 








aspect of the case. Personally, I have found no lack of 








(2) In Fig. 13 (here reproduced) the circulation rate 








Strand or for that matter before Regent-street was rebuilt ? 
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Electric Winders 


E illustrate herewith and on page 490 one of two 
electrically driven winding engines which have been 
built by Robey and Co., Ltd., of Lincoln, for the Drie- 
fontein shaft of the East Rand Proprietary Mines, Ltd. 
The engines will be used for winding from a depth of 
6500ft. at an incline of 35 deg., and each will be capable of 
dealing with a net load of rock amounting to 14,000 lb. 
It is understood that at some later date the engines may be 
used at times for hoisting men as well as rock. 
Each winder has two drums, both of which are loose, 
and are driven through single reduction gearing. The 
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for South Africa. 
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metal bushes, made in halves, and removable by means of 


forcing screws. The drum bosses are tied together 
internally by a flanged cast steel distance piece, which is 
sufficiently larger in diameter than the shaft to form a 
grease reservoir, and is made in halves and bolted to turned 
flanges on the drum bosses with fitted bolts. The brake 
paths are separate steel castings, each being made in four 
parts with planed joints, and are bolted to the drum sides, 
The drum flanges are also separate steel castings, in four 
parts, and are bolted to the drum spiders. The barrel is 








of cast steel stiffened to withstand the crushing effect of 








passing through independent bosses. At each end of 
each drum there are two gently curved rope spouts, cast 
in the drum sides and barrels, to lead the rope end into 
the interior of the drum where facings on the arms are 
provided to support it. The rope treads are turned true 
and smooth without rope grooves. Provision is made for 
the lubrication of the drum bushes by four large Stauffer 
cups. The component steel castings for the drums were 
supplied by Kryn and Lahy, Ltd., of Letchworth, and were 
initially annealed after casting. 

Each drum is fitted with a pair of curved suspended 
post brakes applied by cast iron weights, and released by 
an oil brake engine. The brake posts consist of rolled steel 
channels bent to the correct radius and stiffened by 
crescent-shaped steel plates riveted to their flanges, 
these plates being connected by distance pieces. The 
bosses at the top and bottom of each post for the operating 
pins are of steel riveted to the side plates and bushed with 
gun-metal. The brake blocks are of poplar, 6in. thick 
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drum and pinion shaft bearings are carried on a cast iron 
bed-plate. Each drum is of the parallel type, and is formed 
of cast steel spiders with channel section arms made in 
halves with planed joints, the halves being secured 
together by fitted bolts with lock nuts and split pins. 
The joint is made on two of the six arms and not between 
them. The drum bosses are bored to take stepped gun- 
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FiG. 1—GENERAL PLAN ARRANGEMENT 


three coils of rope by internal circumferential ribs, the 
outer two of which form flanges for connection to the drum 
side. All the bolts of these joints are fitted, and, in 
addition, the barrel is located by a flange on each drum 
side, which is extended to provide a termination for the 
flanges of the channel arms. The barrel is also in four 
parts, the joints being planed, and secured by fitted bolts 
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FIG. 2—GENERAL ELEVATION 
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radially, shaped to bed on to the posts and the brake path, 
and secured by square-headed bolts sunk in the blocks. 
There are three blocks on each post, and they are fitted 
between end angle and intermediate tee cleats riveted 
to the brake post channel. The brake posts are supported 
by struts built up of rolled steel channels, splayed to give 
lateral rigidity and carried in cast steel brackets secured 
to the concrete foundations. The braking force is trans- 
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FIG. 3—SOLENOID AND EMERGENCY GEAR 


mitted from the brake shaft to the posts through levers, 
rods, and bell cranks. All the rods are provided with 
adjustment by means of. right and left-handed screws 
and lock nuts. The bell cranks are of steel plate and the 
levers are steel forgings. 

Each brake is operated by a deadweight which is 
lifted by the brake engine to release the brake. The 
brake engine, arranged vertically, is operated by oil pres- 
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sure and has a tail rod projecting through a stuffing-box 
in the top eylinder cover, in order that the driver may see 
at a glance the actual position of the piston, and conse- 
quently the brake lever. he cast iron base of the engine 
carries bored guides for the crosshead which is connected 
to the brake lever by means of steel links. The rate of 
application of the brake is governed by a throttle valve 
in the engine exhaust pipe. This valve is connected to 
fast and slow braking cams which allow rapid brake appli- 
cation near the end of the wind. The engine is designed 
for a working oil pressure of 90-100 lb. per square inch. 

The drive to each drum is effected through a cast steel 
multiple tooth clutch, both portions of which are made in 
halves with machine-cut teeth pitched on a circle of 
4ft. 6in. diameter, to give an adjustment of 13}in. per 
tooth at the drum diameter. The driven ring is secured 
to turned facings on the drum sides by fitted bolts and 
radial keys, and the drivers slide on double splines formed 
on the drum shaft. The clutch is operated by means of 
cast steel rings, gun-metal lined, and forged steel levers 
keyed to the operating shafts, the power required being 
supplied by an oil engine mounted on the bed-plate. The 
operating links and levers are so arranged that their weight 
causes them to fall to safety, i.e., to engagement. The 
clutch engines are similar to the brake engines, and are 
arranged for the same working pressure. 

The oil pumps supplying the brake and clutch engines 
are of the horizontal positive rotary type direct coupled 
to motors. They are arranged in duplicate, but one set 
only is required to maintain the oil supply, the other being 
a standby. The pump suctions are each fitted with a 
strainer, one of which can be detached for cleaning while 
the other pump is working. Each pump has an inde- 
pendent delivery fitted with a non-return valve, the two 
deliveries being combined and fitted with a relief valve 
and by-pass valve for connection to the accumulator. 








Fic. 4—THE Two WINDING DRUMS 


Automatic control is provided by means of a by-pass 
valve and a tappet switch operated by the accumulator 
to stop the pump motors if the by-pass fails to prevent 
over-running. The accumulator is loaded with cast iron 
weights, which control the working pressure. The oil tank 
is of welded steel plate. and is arranged to hold sufficient 
oil for the complete system, all oil after use being drained 
back into the tank and strained. Interlocking gear is 
connected to the mechanism operating each drum brake 
and clutch, and is designed to prevent declutching unless 
the brakes are fully applied, or the release of a brake unless 
the clutch is fully engaged. 

The drum shaft and gear wheel shaft are forged from 
Siemens-Martin open hearth mild ingot steel of 35/40 
tons tensile strength. A 24in. diameter hole is bored 
longitudinally through the drum shaft. The two shafts 
are rigidly connected by solid forged flanges held together 
by turned and fitted bolts, and provided with radial 
keys. The pinion shaft is of forged steel, and at its end 
is fitted with the driven half of the flexible coupling, by 
which it is united to the main driving motor. All the 
shaft bearings are of the ring oiling self-aligning type, and 
consist of cast iron pedestals with spherical seats for the 
shells, the latter being of nickel cast iron, made in two 
parts and lined with white metal, which is secured in 
place by dove-tailed grooves turned in the shells. The 
design is such that the bottom half of the shells can easily 
be removed when the weight of the shaft is taken off them. 
Each bearing has two self-oiling rings dipping into large 
oil reservoirs. The pedestals are fitted with leather 
and coil spring sealing rings to prevent leakage of oil 
along the shafts. 

The flexible coupling on the pinion shaft is of the pin 
type. The halves are of cast steel, and carry steel pins fixed 
in one half by shrouded nuts and driving the other through 
leather bushes, which can easily be replaced. The single 
reduction gears were supplied by David Brown and Sons, 
Ltd., Huddersfield, and are of steel throughout, with 
machine-cut triple-helical teeth. The pinion is of high- 
earbon steel, and the wheel of cast steel. The wheel is 
made in halves with machined joints secured together 
by means of turned and fitted bolts. The gears are 
enclosed in an oil-tight case of welded steel plate. 

The depth indicators consist of a cast iron column 
and a steel plate dial 6ft. diameter, and are provided with 
a pointér and gong. The finger operating the gong can 
be adjusted in order to allow for different depths. Each set 
of indicating gear is driven from its drum by cut gears 
and shafts carried in gun-metal bushed capped bearings. 
The drives are taken from gear rings bolted to the drum 
sides, and brackets are supported from the bed members. 





The purpose of the cam-retarding gear with which the 
winders are fitted is to limit the acceleration and auto- 
matically to return the control lever to its off position at 
the end of the wind. It consists of a cam wheel for each 
drum driven through cut gearing from the depth indicator 
driving shaft to give the required rotary motion per wind. 
Upon this cam wheel cams are mounted which auto- 
matically control the starting of the winder, the driver 
being prevented by these cams from moving the hand 
lever too rapidly and so accelerating faster than the 
prescribed rate. Also, in retarding at the end of the wind, 
the cam moves the control lever back to its central 
position by means of a rod and lever, and thus gradually 
cuts off the current. Opposing compression springs are 
fitted and are adjusted in such a way that the driver, by 
exerting additional force either way, can move the con- 
troller slightly and so operate the winder slowly in either 
direction, even after the control lever has been brought 
back to its central position. A smaller cam on the same 
shaft operates the fast and slow braking cocks associated 
with the brake engines. 

The driver’s platform consists of steel chequer plate 
and channels, and is supported on cast iron columns 
bolted down to the engine-room floor. The quadrants 
for the driver’s hand-control levers are mounted on the 
platform, and include a control lever, two clutch and brake 
levers, a lever applying both brakes, and a reset lever. 
The contro] lever is arranged in such a way that its move- 
ment forward or backward influences the movement of 
the top of the drum in the corresponding direction. 

The reset lever can also be used as an emergency trip 
lever and when pulled towards the driver operates two 
emergency valves, one fitted to each brake engine. The 
reset lever is connected to the emergency valves by means 
of a secondary control shaft and a series of levers. The 
emergency valves are arranged to cut off the oil pressure 
to the brake cylinders and exhaust any oil under the 
pistons simultaneously and thus apply the brakes. In 
addition to the operation of the emergency valves by 
means of the lever on the platform they are coupled by 
links to an oil pressure-operated plunger. This plunger is 
controlled by a valve operated by a solenoid and, if the 
electrical current is cut off for any reason, the plunger 
drops and applies the brakes. This arrangement is also 
a safeguard against working the winder with insufficient 
pressure in the oil systern. Cams are provided on the 
depth indicator driving spindles to operate a limit switch 
which cuts off the electrical current should the cages over- 
run the prearranged levels and thus applies the brakes 
through the solenoid. 

ELEcTRICAL EQUIPMENT. 

The electrical equipment for the winders was supplied 
by the English Electric Company. Each equipment 
consists of a slip-ring induction motor, rated to give 
1110 B.H.P. continuously at a synchronous speed of 
375 r.p.m., when operating on a 3150-volt, three-phase, 
25-cycle supply. The severest loads with which the 
motors will have to deal occur when the winders are used 
for sinking purposes, and under these conditions the 
maximum working peak will be 2456 H.P., whilst the peak 
torque on starting will be equivalent to 2508 H.P. 

The motors are of the two-pedestal bearing type, 
mounted on a bed-plate, which is provided with machined 
flanges at the driving end for bolting up to the winding 
engine bed-plate. The stator frames are of fabricated 
steel construction and are split horizontally across the 
diameter. The frame feet are mounted on slippers. The 
motor shaft is extended to enable the stator to be racked 
axially clear of the rotor for inspection purposes. The rotor 
hubs are of cast steel. The machines are specially 
strengthened for reversing winding engine duty, and 
double dovetail keys are provided for securing the stator 
and rotor core laminations. 

The supply to each motor is controlled by a horizontal 
draw-out truck type switch pillar, equipped with a triple- 
pole oil circuit breaker, having a safe rupturing capacity 
of 50,000 kVA. The switch pillar is equipped with over- 
volt and no-volt protectors and metering equipment. 
Control of the motors is carried out by means of a high- 
tension air-break contactor type stator reversing switch 
operated by a master controller on the driver’s platform, 
each consisting of two triple-pole contactors mechanically 
and electrically interlocked with one another. The con- 
tactors are mounted on a panel. 

In addition to the above-mentioned equipment, the 
English Electric Company also supplied a driver’s instru- 
ment column fitted with ammeter, voltmeter, winding 
engine indicator, and oil pressure gauge, and two 6 H.P. 
motors, operating at 200 volts, three-phase, 25 cycles, 
1425 r.p.m., with automatic starters, for driving the oil 
pumps for the brake engines. 








American Engineering News. 


River Straightening. 


RIVER straightening on a large scale is in progress 
on the lower section of the Mississippi River, where a 
number of bends are being taken out by dredging new 
channels across the necks of land. For many years it was 
assumed that the sinuosities must be maintained at any 
cost, and suggestions of improving navigation by short 
cuts were declared to be dangerous innovations, which 
would change the regimen of the river disastrously, by 
increasing the velocity of flow. Vast sums have been spent 
therefore on levees or dikes to hold the river in its winding 
channel and to prevent it from cutting across the narrow 
necks, as it sometimes attempted to do. In recent years, 
however, extended study and research in river hydraulics 
indicated that such fears had little basis in fact, and a 
few experimental cuttings served to support the new line 
of argument. In one section the length of channel has 
been shortened about 112 miles by a dozen or so of short 
cuts across the bends. Thus bends of 10 to 20 miles in 
length were reduced to straight channels of 1} to 5 miles. 
Some of the cuts were made by machines used in building 
levees, only the excavations were channels instead of 
borrow pits. Others have been made by the hydraulic 
dredges which are maintained on the river in order to 
keep a minimum channel depth for navigation, where the 








river is continually forming and shifting its shoals and 
sand bars. After a direct cut has been made, the river is 
left to widen or deepen it, but always under observation 
and control. The saving in distance for navigation is 
already appreciable, and only in a few cases is the velocity 
troublesome. 
maintaining levees, bank revetments, and other training 
works. As to prophesied troubles in case of flood, a flood 
of exceptional volume in 1935 had a crest level lower than 
that of earlier and less serious floods. 


Developments in Concrete. 


By the use of concrete having an ultimate strength 
of 6000 Ib. per square inch, instead of 3000 lb., a saving 
of 10 to 15 per cent. in the structural cost of buildings is 
practicable, according to reports discussed at the annual 
meeting of the American Concrete Institute. However, 
such concrete would necessitate extreme care in its mixing 
and its inspection. The saving would be principally in 
columns and footings, as high-strength concrete in beams 
and floor slabs would involve an increased amount of 
steel reinforcement. In columns, the saving over 2000 lb. 
concrete would be 50 per cent. for 6000 Ib. concrete, while 
the decreased load upon the footings results in a saving 
for the latter. While tensile cracks might occur in highly 
stressed beams, it was suggested that the steel might be 
pre-stressed to put sufficient compression into the concrete 
to obviate any possibility of tension cracks. In the pro- 
duction of cast stone for trim and decorative architectural 
work there has been great improvement, and this material 
is now regularly made with a strength of 8000 lb. to 
10,000 lb. per square inch. A rich mix of | to 3 or 1 to 4 
is generally used, and the use of vibrators on the forms 
adds to the density and close texture of the concrete. 
In some cases the exterior face has special aggregate in 
order to form a distinctive appearance. Tests of the 
porosity of concrete buildings, as relative to interior damp- 
ness, have shown an undesirable rapidity of percolation, 
such as would occur with heavy rain driven by high 
winds. Painting the walls with two or three coats of 
grout or cement paint was effective, but still more effec- 
tive were three coats of stucco. Where appearance is not 
an important factor, asphalt emulsions on the interior of 
walls may be used. In city building codes, it has been 
usual to specify 3000 lb. as maximum strength, but this 
is now being raised to 3750 1b. Besides this, it has been 
almost universal practice to regard the concrete outside 
the spiral reinforcement of columns as preproofing only, 
but there is a tendency to consider it as structural material. 


American Electric Passenger Locomotives. 


For the newly electrified main line section 
between New York and Washington, 230 miles, the 
Pennsylvania Railroad has introduced double-unit electric 
locomotives forming a 4—6-0-+-0-—6—4 class, with stream- 
lined housing and cab. The length over couplers is 
79ft. 6in.; width over all, 10ft. 5in.; height, 15ft., or 
26ft. with pantograph free, the overhead conductor wire 
being 25ft. 6in. above the rails; total wheel base, 69ft.; 
driving wheel base of each unit, 13ft. 8in.; driving wheels, 
57in.; bogie wheels, 36in.; weight on drivers, 150 tons ; 
on each bogie, 40 tons ; total, 230 tons ; weight per driving 
axle, 25 tons; driving axle bearings, 64in. by 12in.; 
horse-power, 4620 H.P. at 90 m.p.h., which is the maxi- 
mum speed ; maximum power, 7000 H.P.; tractive effort, 
72,800 lb. up to 40 m.p.h.; and 25,000 at 90 m.p.h.; line 
voltage, 11,000 volts. The two units are articulated, 
with ball-and-socket joint, but on straight lines they are 
locked together by a restraining device. Each driving 
axle is driven by twin motors through a quill, the two 
motor pinions engaging a single spur gear on the quill. 
Gear ratio 22 to 79. A spider at each end of the quill 
transmits the drive to the wheels through spring con- 
nections. Roller bearings are used for the motors and for 
the journals of the driving and bogie wheels. The 11,000- 
volt line current collected by the pantographs is fed to air- 
cooled transformers which convert it to 1408 volts at 
25 cycles. Cooling air for the driving motors is supplied 
by blowers driven by motors of 52 H.P., one of which also 
drives a generator which supplies current for lights and 
for charging the storage battery. Compressed air for the 
brakes and control apparatus is supplied by a com- 
pressor with 35 H.P. motor. Clasp brakes grip the driving 
wheels, while the bogie wheels have single brake shoes. 
Steam heat for the train is supplied by a vertical tube 
boiler, evaporating 4500 Ib. of water per hour at 200 Ib. 
pressure. 








Hatuorn, Davey AND Co., Lrp.—It may be recalled 
that about eighteen months ago we recorded the appoint- 
ment of Mr. K. S. Morrison as receiver on behalf of the 
debenture holders of Hathorn, Davey and Co., Ltd. We 
are now able to announce that the receiver has retired 
and that the firm has been re-established in conjunction 
with Sulzer Bros. (London), Ltd. To preserve the entity 
of the firm the present personnel is being retained. The 
new board contains three members of the old directorate, 
and we may add that, through the voluntary action of one 
of Hathorn, Davey and Co.’s directors, all the trade 
creditors have been paid in full. Sulzer Bros. intend to 
extend and adapt the Leeds works to cover the manu- 
facture, in the first instance, of their range of centrifugal 
pumps, and, later, of their other products. At the same 
time, they intend Hathorn, Davey and Co. to continue to 
produce their own specialities. 


Any fears that the remains of the Roman amphi- 
theatre, discovered near the walls of Chester in 1930, 
might be permanently lost to view beneath a new road 
have been finally allayed as a result of the adoption of an 
amended scheme under which the road will be diverted. 
The new road was projected in 1928 before the existence 
of the Roman amphitheatre was suspected. As then pro- 
posed, it would have passed over the centre of the amphi- 


theatre and certain boundary walls on the original line of 


the road were actually erected. Having regard to the 
importance of the discovery, however, consultations took 
place between the Ministry of Transport, the Office of 
Works, and the City Council, with the result that the new 
road will now be built in the form of a semi-circle skirting 
the outer edge of the amphitheatre on the north side. 


There is also a reduction in the cost of 
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Rail and Road. 


Drivers of private motor vehicles and cabs who wish 
to approach the arrival platform roads in Paddington 
Station are now required to do so by Bishop’s-road Bridge, 
and not, as hitherto, by London-street and Praed-street. 


Ow Wednesday, April 22nd, the engine of the 9.3 a.m. 
train from Waterloo Station to Southampton fouled the 
points on entering Alresford Station, and left the line, 
tearing up the permanent way for 30 yards. Passengers 
continued their journey by omnibus. 

Tue Maritzburg (Natal) City Council has decided upon 
a scheme under which £20,000 will be provided for the 
purchase of ten motor buses. The scheme is the sequel 
to the decision made last year to scrap the city’s tramway 
service. The men employed on the trams will be absorbed 
in the bus service or other municipal departments. 


Over 5 miles of the London—~Yarmouth road are to be 
reconstructed at a cost of £166,000. The scheme really 
consists of two projects, the first being to re-construct the 
road between Margaretting and Widford for a distance of 
some 3600 yards, and the second to reconstruct the road 
for about 5300 yards between Kelvedon and Marks Tey. 


Accorp1ne to Mr. R. Bell in a recent lecture before the 
Institute of Transport, the electrification of the Sheffield 
to Manchester line would involve the equipment of 293 
track miles on the 1500-volt, D.C. system. Train opera- 
tion would require 121 electric locomotives, compared 
with the present 196 steam engines, and electric traction 
would enable a 1000-ton mineral train to be run from end 
to end at an average speed of 27 m.p.h., thus saving 
80 min. on the present timing; the saving for express 
goods trains would be 30 min. The net cost of the elec- 
trification would be between £1,500,000 and £2,000,000. 


An old three-span wrought iron arch bridge built in 
1862-64 as a double-track railway bridge over the Rhine 
at Coblenz has been in use as a road bridge since 1899. 
It became inadequate for modern traffic, and either com- 
plete reconstruction or widening was necessary. As the 
upper parts of the arch ribs rose above the original floor, 
owing to the need for keeping the railway gradient low, 
widening involved the raising of the floor to rest on the 
arch ribs. An examination of the ironwork by Professor 
H. Kayser at Darmstadt Technical College showed that 
the average tensile strength was 48,500 lb. per square 
inch and the average yield point was 32,000 lb. with ap 
elongation of 14-7 per cent. 


In order to relieve overcrowding on trains between 
Aldgate East and Barking, and reduce congestion at 
Aldgate East Station, the L.M.S. Railway and the London 
Passenger Transport Board have ‘co-operated, and on 
May 4th a new service of eight trains an hour started 
running during peak periods, between Hammersmith, 
Shepherd’s Bush, Westbourne Park, Paddington; Baker- 
street, King’s Cross, Moorgate, Liverpool-street, Aldgate 
East, Whitechapel, East Ham, and Barking. Part of 
the increased through service to the Barking line has been 
made possible by diverting four trains an hour from the 
through Metropolitan—East London line service. Such a 
diversion is in accord with demand, traffic to and from 
the north side of the Circle~Metropolitan route being much 
heavier with the Barking line than with the East London 
line. In substitution, an increased number of shuttle 
trains will be worked on the East London line between New 
Cross and Shoreditch. The exchange facilities at White- 
chapel Station between the shuttle trains and the Barking 
service will be improved by means of interchange subways. 


BrroreE the Committee of the House of Commons sitting 
to consider the Severn Bridge Bill, evidence in support 
of the project was given by Professor Raymond Clements, 
Professor of Highway Engineering in the University of 
London. He stated that he corsidered the bridge, being 
a more convenient means of transport, would induce new 
traffic as had been found between Edinburgh and Glasgow, 
where the increase of road traffic amounted to 30 per cent. 
Mr. Cyril Radcliffe, on behalf of the Great Western Railway 
Company, inquired whether the increase was accompanied 
by @ decrease in rail traffic, and received a negative 
answer. The Bill was supported by Mr. C. H. Gale, 
general secretary of the Associated Road Operators’ 
Society, who stated that about 10 miles would be saved 
between London and South Wales by the construction 
of the bridge. A suggestion by the G.W.R. that the 
bridge would imperil the Severn Tunnel, as the site chosen 
was only 8 chains away, was met by the report of the 
engineers that there was no reasonable ground for appre- 
hending danger, either during construction of the bridge, 
or subsequently, to the physical structure of the tunnel. 


On Monday last, May 4th, the L.M.S. Railway inau- 
gurated the fastest rail service yet operated 
between London and Glasgow. The down “ Mid-day 
Scot,’ which has hitherto left Euston at 1.30 p.m. and 
reached Glasgow at 9.35 p.m., now leaves Euston at 
2 p.m., arriving at Glasgow at the same time—a saving 
of 30 min., which will be made up by faster running. 
The overall journey time is 7 h. 35 min., which includes 
four stops, involving an average speed of 52-9 m.p.h. 
On the same day, 747 trains in various parts of the L.M.S. 
system were accelerated by a total of 2016 min. per day. 
There are two new runs at start-to-stop speeds of over 
60 m.p.h., including the up “ Merseyside Express,” 
which runs from Mossley Hill, near Liverpool, to Euston, 
189-7 miles, in 189 min., thus quickening the Liverpool- 
London journey by 10 min. Other L.M.S. trains accele- 
rated include “‘ The Ulster Express” (37 min. quicker 
from Heysham to London), ‘‘ The Royal Scot ’’ (10 min. 
quicker from London to both Glasgow and Edinburgh), 
and the up “ Mid-day Scot ” (5 min. quicker from Glasgow 
and Edinburgh to Euston). Services from London to the 
Lake District, Barrow-in-Furness, Whitehaven, and 
Scottish stations have been led up by as much as 
72 min. in some cases. Altogether, the L.M.S. now has 
twenty-nine trains covering a total of 2632-2 miles per 
day at average start-to-stop speeds of over 60 m.p.h. 
The new time-table covers the period of early summer 
holidays, and affords an intermediate stage between the 
winter service and the full summer service, which will 


Miscellanea. 


A mrt of £250,000 for scientific research has been made 
to Cambridge University by Sir Herbert Austin. 


At a cost of some £50,000 the hydro-electric stations at 
Skorum and Sorge in Norway are to be extended. 


Tue Cape Town City Council has placed orders totalling 
£1,072,981 for plant in connection with a new power 
station. 

A NEW process for producing synthetic petrol, said 
to be one-third cheaper than other methods, is claimed 
to have been introduced in Germany by the Fischer- 
Tropsch process, and a new plant to develop it is to be 
laid down. 

A WORLD record for mine shaft sinking was recently set 
up in South Africa at the Viakfontein Mine, when, during 
the month of March, a total depth of 422ft. was sunk, a 
daily average of 13-6ft. The tonnage worked out at 52 
tons per foot sunk. 

A Boarp of four members has been appointed in Ceylon 
to promote, improve, and develop the generation and 
distribution of electricity. It will also undertake the con- 
struction and promote the development of the Aberdeen 
Laxahana hydro-electric works. 


Tue Home Secretary proposes to make an order requir- 
ing all cases of manganese poisoning occurring in factories 
or workshops to be reported to Inspectors of Factories 
and Certifying Surgeons in pursuance of Section 73 of the 
Factory and Workshop Act, 1901. : 


A FIVE-DAyY instead of a five and a half day week is to 
be tried by one of the largest firms in Liverpool during the 
summer months. The directors of J. Bibby and Sons, Ltd., 
seed crushers and oil cake factors, of King Edward-street, 
who employ nearly 2500 people, have decided to begin the 
experiment next week and will continue until the end of 
September. 

CONSTRUCTION is to begin at once on a battery of com- 
pound type high silica coke ovens adjacent to the West 
Hartlepool blast-furnaces of the South Durham Steel and 
Iron Company and the Cargo Fleet Iron Company. The 
scheme will have a capacity to deal with 7500 tons of dry 
coal a week and the developm involve an expenditure 
of over a million pounds. 

A TEMPERATURE Research Foundation, with offices in 
New York City, has been recently founded to carry out and 
direct research work and to make public the latest develop- 
ments in temperature engineering. The Foundation will 
have the co-operation of an advisory committee of 
specialists in economics, architecture, and design and 
health, and it will function as a clearing house for authori- 
tative information on temperature research work. 


An extract in the Electrical Review describes a new 
hydro-electric power station which has recently been 
completed on the river Oder in Germany. The plant is 
intended for the supply of power during peak loads, and 
for re-pumping the water back to the higher level at low 
power demand periods. Two turbines have been installed 
having between them on the same shaft a 4300 h.p. pump 
and an alternator with an output of 7900 kVA at 300 r.p.m. 
Tho power factor is 0-78. 

A RooF recently built on a two-storey warehouse in San 
Francisco and designed by L. H. Nishkian consists of 
concrete joist construction in three parts, arranged in 
vertical section like the members of a three-segment arch. 
The roof has a span of 44-33ft. and a length of 70ft. The 
centre segment is at a level 8ft. above the lower edges of 
the sloping slabs. There are only four columns, one at 
each corner. Side walls are 9in. thick, end walls 6in. thick. 
The roof slab is 2}in. thick ; the joists are on 2ft. centres 
and have a 4in. by 8in. cross section. 


Arter forty-five years of operation the generating 
station of British Insulated Cables, Ltd., at Prescot, has 
closed down, following the transfer of the electricity under- 
taking owned by the firm to the Liverpool Corporation. 
This station commenced operation in 1891, and trans- 
mission was effected by the first paper insulated lead- 
covered cables laid in this country. Some of these cables 
are still in operation, and a recent examination was 
unable to detect the slightest alteration in the quality of 
their insulation after a service period of forty-five years. 


DiscussinG synthetic rubber, the annual report of the 
Rubber ch Association states that Russia made 
25,000 tons of synthetic rubber from alcohol last year, 
and an output of 40,000 tons is expected two years hence. 
There would also seem, it is added, to be no reason to 
ap ym the claims of technical progress made in Germany. 
America a manufacturing plant is now in operation 
and rubber-like materials are made. These in certain 
ts present marked advantages over the natural 
product, and may be advantageous in times of national 
emergency. 
THE annual report of the Federated Malay States 
Adviser on Electricity is reviewed in the Flectrical Review, 
which describes a method adopted when a flash-over 
occurred in a transmission line through the jungle. 
Although the switch held out when replaced, an emergency 
gang was immediately sent along a jungle path, with 
instructions to signal the position of the fault to the mains 
engineer who hovered overhead in an aeroplane. As soon as 
he received the signal he flew back to arrange for the line 
to be switched off, returning to signal “all clear” by 
dropping a green cloth. The insulators were replaced, 
and the total time that the line was out of commission 
was only twenty minutes. 


In giving evidence before the Select Committee of the 
House of Commons which is considering the Severn Bridge 
Bill, Mr. David Anderson, the consulting engineer, was 
questioned on behalf of navigational interests regarding 
the interference which would’ be caused by the bridge to 
coastal ships using the channel on the English side of the 
estuary. He agreed that the present channel was one mile 
wide and would be narrowed to 600ft. with a pier in the 
middle. To take out that pier and leave one undivided 
span would cost between £60,000 and £70,000. In addition 
to the channel being narrowed, the headway would be 
restricted to 25ft. This being the height of Thames 








Air and Water. 





A TWIN-ENGINED Air France commercial aeroplane 
recently flew from Paris to Madrid in 3 h. 58 min., thereby 
making a record. 


By a new law which came into force on May Ist, no 
permit of departure will be issued to any foreign vessel 
of 1000 tong gross and under destined for coasting in 
Egyptian waters. The trade will be reserved for Egyptian 
vessels of 1000 tons gross and under. 


AccoRDING to a Berlin report the space at present 
occupied in the German liners ‘‘ Bremen ” and “* Europa ”’ 
for the catapult discharge of aeroplanes is to be used for 
garages for motor cars. In future special vessels will 
be used for the rapid transmission of mails from liners to 
land. 

Tue first international speed contest for aeroplanes of 
the “ Flying Flea ” class, originally designed by Monsieur 
Henri Mignet for construction at low cost by amateurs, is 
to take place at Ramsgate airport on August 3rd. The 
course will be a circuit of about six miles, and the contest 
will be held under the rules of the Royal Aero Club. 


Tue new dock which is being built to accommodate the 
Cunard White Star liner ‘“‘ Queen Mary ” will be ready to 
receive the ship when she arrives at New York in June. 
The new pier is more centrally situated than the present 
Cunard docks and special lifts and escalators are being 
provided to permit rapid disembarkation of passengers. 


Tue race from Australia of the Finnish-owned sailing 
ships laden with grain was won by the “‘ Herzogin Cecilie.” 
Her passage time of 86 days from Port Lincoln to Falmouth 
is the second fastest passage for ships in the present fleet. 
On leaving Falmouth she went ashore in fog near Saleombe, 
South Devon, on Saturday, April 25th. Her wheat cargo 
is being salved. 

On the recommendation of the Council of the Royal 
Aeronautical Society, the Amulree Committee has decided 
to award the British gold medal for aeronautics to Dr. 
Hugo Eckener for his technical achievements in lighter- 
than-air craft. The silver medal has been awarded to 
Mr. A. J. Rowledge for his scientific achievements in the 
development of aircraft engines. 


Tue British India Steam Navigation Company has 
placed an order with Barclay, Curle and Co., Glasgow, 
for a new troopship liner of 11,000 tons gross with first and 
second-class passenger accommodation, and also accom- 
modation for 1150 troops. Like the “ Dilwara,” the new 
ship will be equipped with Barclay Curle-Doxford oil 
engines designed to give a speed of 16 knots. 

Necotiations for the establishment at Langstone 
Harbour, Portsmouth, of an Empire airport, at a cost of . 
£100,000, are proceeding. Part of the cost is to be borne 
by the Government, part by Imperial Airways, and part 
by Portsmouth City Council. Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, of Westminster, are consultants 
for the project and are preparing what is hoped will prove 
to be the final scheme for early presentation to the City 
Council. 
iy America Pan-American Airways and some twenty 
other air line organisations have joined forces in a unified 
air express system which effects important accelerations 
in the transport of urgent freight. These air interests 
have also arranged with certain ground service organisa- 
tions for an express door-to-door pick-up and delivery 
service, which expedites considerably the movement of 
loads between cities and aerodromes. The new system now 
provides an improved air express service to more than 200 
cities in the United States and Canada. 


Arm Ministry approval has been granted to a compre- 
hensive scheme submitted by the National League of 
Airmen to provide a national pool of trained pilots drawn 
from staffs of business houses and available in emergency 
as second reserve for the R.A.F. The scheme will be put 
into effect simultaneously in London, Birmingham, Man- 
chester, Edinburgh, and other large centres. Immediate 
response to the proposal has, we are informed, been given 
by the staff of the Midland Bank, 300 of whom will begin 
flying training during the next few days. The proposals 
are detailed in a booklet obtainable from the National 
League of Airmen, 39, Grosvenor-square, W.1. 


TuE proposal of the City Lands Committee to establish 
an airport at Fairlop, near Ilford, at a capital cost to the 
ratepayers of the City of London of £600,000, has now 
been reported upon by the Rates Finance Committee of 
the Corporation. The Committee says that it is unable 
to agree to the report of the Committee recommending the 
establishment of an airport for London at the expense of ~ 
the rates. In the view of the Rates Finance Committee, 
the actual benefit to be derived by the ratepayers in the 
City will be very remote, and there is no justification in 
asking them to bear so heavy a burden. The matter, it 
suggests, is one for the ratepayers of London as a whole. 


Tria flights are shortly to be made on a new type of 
light aeroplane in this country. This machine, known as 
the ‘‘ Grasshopper,” is a single-seater monoplane, with an 
overall length of 15ft. and a wing span of 25ft., and is 
powered with a Ford engine adapted for aviation use. This 
unit, developing 30 H.P., is basically the same as that 
fitted to the De Luxe Ford car. The estimated maximum 
speed is 85 m.p.h., with a cruising speed of 70 m.p.h. 
Fuel consumption will be about two gallons an hour, the 
tank capacity being sufficient for three hours’ flying. The 
machine has been designed by Mr. F. W. Broughton, of 
E. G. Perman and Co., and is expected to sell at about £200. 


THE purchase is announced of the remaining ten vessels 
owned by the Canadian Government merchant marine 
by a syndicate comprising the Ellerman and Bucknall 
Steamship Company, the Commonwealth and Dominion 
Line, and the New Zealand Shipping Company. These 
vessels were built between 1920 and 1922. Eight of them 
are between 5300 and 5500 tons gross and two are 7178 
tons gross. The purchase price is reported to be about 
£160,000. They are at present regularly employed on a 
service between the St. Lawrence, and Halifax and 
Australia. It is understood that they will be maintained 
in this service by the purchasers, though they may be 








start in July. 


bridges, allowed vessels of 2000 tons to get up the river. 





replaced from time to time by more modern vessels. 
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WINDING ENGINE FOR THE DRIEFONTEIN SHAFT, SOUTH AFRICA 


ROBEY AND CO., LTD., LINCOLN, ENGINEERS 


(For description see page £87.) 


WINDER UNDER ERECTION IN MAKERS’ WORKS 
THE DRIVING PLATFORM AND THE DRUMS 
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Pencil Portrait No. 6. 





We' give to-day the sixth of our Pencil Portraits. 
It represents Mr. H. N. Gresley, C.M.E. of the London 
and North-Eastern Railway, and designer of several 
famous locomotives beginning with the G.N.R. three- 
cylinder “ Pacifics’’ and continuing with ‘ No. 
10,000,”” with a water-tube boiler, 1930 ; the famous 
express engine ‘* Cock o’ the North,’ 1934; and the 
** Silver Link,” the streamlined engine which hauled a 
train at 112 m.p.h., 1935. Mr. Gresley is now President 
of the Institution of Mechanical Engineers. 








AERONAUTICAL PROGRESS. 


In the forty-second “ James Forrest ’’ lecture 
delivered before the Institution of Civil Engineers 
on Tuesday last, Mr. E. F. Relf, the Superin- 
tendent of the Aeronautics Department at the 
National Physical Laboratory, continued the 
story of aeronautical progress of which the first 
chapter was presented to the Institution twenty- 
two years ago by Dr. F. W. Lanchester and the 
second six years ago by Professor R. V. Southwell. 
In 1914 Dr. Lanchester predicted that future 
progress in aircraft performance would come from 
aerodynamic sources rather than from improve- 
ments in the petrol engine. In 1930 Professor 
Southwell was able to say that Dr. Lanchester’s 
prediction had not been fulfilled; the greater 
part of the advance in performance achieved 
during the preceding sixteen years had, he showed, 
been effected by improving the thermal efficiency 
of the aero-engine and still more by reducing its 
weight per horse-power. On Tuesday Mr. Relf 
had to report that during the past six years, and 
particularly during the last few-years, the develop- 
ment of the aeroplane had been influenced much 
more by aerodynamical factors than by engine 
improvements with the result that the immediate 
sutlook had swung back again to that which 
had been envisaged by Dr. Lanchester. Since 


1930 the engine makers have not, of course, been 
resting on their oars. Actually within the period 
they have produced several series of new engines 





with enhanced characteristics, they have adapted 
existing designs to take advantage of the new high 
octane value fuels, they have succeeded in bringing 
the weight down in some patterns to one pound 
per horse-power, and they have produced units 
developing upwards of a thousand horse-power 
each. These developments on the engine side 
have undoubtedly had a great effect on the 
improvement made in aircraft performance during 
the past six years. Without them, however, the 
improvement would still have been considerable 
for on the aerodynamical and constructional 
sides there have been striking developments 
which have led respectively to a reduction of 
drag and of structural weight. A graphic illus- 
tration of the improvement is afforded by a 
comparison of the Fairey “Fox” of 1930, a 
military aircraft with a top speed of 152 miles 
an hour, and the latest similar aircraft of to-day 
which are known to have speeds in excess of 
300 miles an hour. From the fact that the horse- 
power to achieve this advance in speed has only 


2|been doubled and from the well-known law 


connecting power and speed we can readily gather 
some idea of the extent to which aerodynamical 
developments have contributed to the progress 
of the past six years. 

At first sight it is httle short of astounding that 
it should still be possible to make progress of 
the order indicated by these figures. The basic 
truth is however that although man has been 
flying for upwards of a quarter of a century he 
is to-day just beginning really to understand 
why an aeroplane flies and the conditions within 
which flight is safe. His progress towards that 
understanding presents a subject for instructive 


|study. To the early pioneers flight seemed very 
largely to be bound up simply with the reaction 


of a current of air against an inclined plane. 
It was soon realised however that the apparently 
easy, graceful motion of birds, on the study of 
which they fondly spent much time, was not as 
simple as it looked and was not to be imitated, 
with safety, by crude equipment designed in 
accordance ‘with a crude theory. As the practice 
of flight developed it was seen that the factors 
governing it were far greater in number and in 
complexity than had at first been supposed. 
Indeed with each new advance in performance 
fresh problems disclosed themselves for solution. 
In some cases these problems had scarcely been 
solved, in conformity with the conditions of the 
period, before a fresh advance in performance 
re-presented them under new conditions to which 
the previous solution was not applicable. A note- 
worthy example of this kind is to be found in the 
history of the phenomenon of “ flutter” in the 
wings and tail organs of aircraft. That structural 
elastic vibration induced by the aerodynamical 
forces in action was a possible accompaniment 
of flight was not suspected until speeds had been 
reached at which the phenomenon became 
responsible for numerous serious accidents. The 
solution, for the speeds of the day, was duly 
found by mass balancing and other means. To-day 
with the farther enhancement of speed the theory 
of flutter on which the preventive measures were 
based can no longer be accepted as satisfactory. 
That theory was founded on certain simplifying 
assumptions which were good enough for the 
speeds in vogue at the time it was propounded. 
They are not valid for the fast aircraft of to-day. 
They must be discarded in favour of a very 
difficult study concentrating on the oscillations 
of dynamical systems obeying non-linear laws 
with respect to both the elastic and the damping 
forces. So difficult will this study be that it would 
be next to hopeless to attempt it were it not for 
the fact that certain of its worst parts may be 
surmounted by mechanical means such as those 
presented by the differential analyser, a machine 
which has become available only within the 
past few years. It is indubitably true that in 
no other field which man has set out to conquer 
have the difficulties in the way of understanding 
the requirements for conquest been as great as 
they have been and still are in the domain of the 
air. The very greatness of these difficulties has 
however presented the opportunity for great 
advances. It is because of the difficulties that 
progress has not been maintained at some more 
or less uniform rate but has rather been marked 
by sudden bursts such as the past few years have 
witnessed. 

Can we expect progress in the future to result 
in advances of the same order as we have seen 
recently? So far as progress is to be judged 
by increased speed this question can be answered 





with considerable assurance. The speed of sound 








in air—say 740 miles an hour—coincides with 
an upper limit to the speed of flight. More 
accurately we should say that it marks or somewhat 
exceeds the limiting speed of flight as practised 
at present in accordance with existing theories. 
All aeronautical designs and all aeronautical 
theories are based on the assumption that the 
fluid through which aircraft move is virtually 
incompressible. That assumption is substantially 
justified at the speeds so far reached. It becomes 
increasingly unjustified as the velocity of sound 
in air is approached. At or in the neighbourhood 
of that speed the resistance to motion rises very 
rapidly and the speed-power law with which we 
are familiar and indeed almost every other law 
on which the design of aeroplanes is at present 
based assumes a new and, for the most part, a 
much more extravagant form. It is conceivable 
that in the future there may arise a new science 
and a new practice of aeronautics based on sonic 
and supersonic speeds. Already some slight 
beginning is being made with the study of the 
altered conditions which will have to be faced 
at these speeds. At the National Physical Labora- 
tory equipment exists in the form of a small wind 
tunnel for testing models at wind speeds equal 
to about 3} times the velocity of sound in free 
air. For the present however aeronautical science 
and practice are bound down to 740 miles an hour. 
or something less, as the limiting speed which can 
be realised without the introduction of revolu- 
tionary changes in their outlook and procedure. 
Military aircraft are already within sight of being 
half-way towards that limit. The world’s high- 
speed record, held by an Italian aircraft, leaves 
only about four-tenths still to be realised. It is 
evident therefore that the field for advance so 
far as speed is concerned is measurably restricted 
in flight. as we know it to-day. The advances 
which the immediate future is likely to see will, 
it may be fairly safely prophesied, relate less to 
speed and more to increase of range and load 
carrying capacity, increased economy of con- 
struction and operation and above all increased 
safety founded upon an increase in the extent 
and precision of our knowledge of why an aeroplane 
flies. 


Engineering Wages 


AN impression prevails, and we have no hesita- 
tion in admitting that we have shared it, that 
wages in the engineering trade are not only 
lower than they ought to be, but low by com- 
parison with the earnings in trades which call for 
less skill and less intelligence. Impressions of 
this kind are produced in two ways. Intentionally 
by the propagandist, who uses many ingenious 
devices to create a mass effect, or by numerous 
small independent impacts, each almost insignifi- 
cant in itself. Since there has been no propaganda 
to induce the belief that earnings in the engineering 
trades are low, we must ascribe the impression 
we have received to the multiple effect of conversa- 
tions with many engineering employers. Such 
impressions, we admit, are sorely tried when they 
are placed against such statistics as those which 
Mr. Alexander Ramsay adduced in his reply on 
behalf of the Engineering and Allied Employers’ 
National Federation, on April 29th, to the applica- 
tions by several trade unions for an advance of 
three halfpence per hour to time workers in the engi- 
neering trades. But despite Mr. Ramsay’s figures, 
the impression still remains with us, and for this 
reason. We have such a respect for the quality of 
work that is performed by first-class mechanics and 
machine men, and so much appreciation of the ever- 
increasing standard of intelligence that is called 
for in many workshop occupations, that we would 
be glad to see wages on a scale above those 
prevailing in any other trades. That being our 
standpoint, we retain the impression that the 
rates are lower than could be wished, for there is, 
we believe, no manner of doubt that workers in 
other trades—some of them sheltered—are able — 
to earn more than engineers. 

Having said that much and, we may hope, 
having convinced the unions thereby that our 
sympathy with them is genuine, we have to admit 
withreluctance that the means of paying the menthe 
wages that their services merit do not exist at the 
present time. We are forced to consider, not 
whether wages are as high as we should like them 
to be, but whether they are reasonable in view of 
existing circumstances. On that basis Mr. Ramsay 
made a good case. He repudiated, and we think 
justly, the wage rate as a criterion and substituted 
for it weekly earnings. The unions had given 
60s. and 64s. lld. as the earnings of fitters and 
turners in Birmingham and Manchester and in 
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London respectively. In October last the Federa- 
tion made a test on the basis of a forty-seven-hour 
week and found that the average for the three 
cities and for the same trades was practically 76s. 
instead of the figures given above. Taking the 
country as a whole on the same date, fitters were 
taking 66s. a week on time and 78s. on piece ; 
machine men were taking 67s. 83d. on time .and 
83s. 44d. when working on payment by results. 
For semi-skilled machine workers the earnings on 
time were 54s. 7d. and on piece 66s. 14d. Lump 
averages of this kind are apt to be deceptive for 
obvious reasons, but at any rate they do enable us 
to say in this instance that a fairly considerable 
number of men must be earning over £3 10s. on 
time and over £4 on piece, whilst in all probability 
a few are earning very much more. Very naturally, 
the unions think less of the exceptional earnings 
than the general level of earnings, and it is that 
they seek to have raised. But to the employer a 
general rise is manifestly a much more serious 
affair than high wages to men who have won them 
by special ability. The highly paid man may not 
be as costly to the employer as a less skilful man 
on a higher basal rate. An upward movement of 
the rate means a definite increase of cost, whereas 
increased payment by results may mean an actual 
reduction in cost per piece. It is to this general 
increase that employers are opposed, because they 
know that it must inevitably effect their power of 
competition in foreign markets. With still further 
prosperity they may be, and we hope they will be, 
in &@ position to give the increase. But at the present 
moment, as Mr. Ramsay showed, the improvement 
of the engineering industries as a whole is not yet 
sufficient toenable them to doso without grave risks. 
The normal trade of the country in an engineering 
sense,’ said Mr. Ramsay, “ is the bread and butter 
of all our workpeople ; and we ought to be very 
careful indeed that we do not take any steps that 
are going to cause us to lose any part of that 
trade ; because, you can take it from me, world 
conditions being as they are, that when we have 
lost it we are going to have an infinity of trouble to 
get it back.” 

It would be unfair and ungenerous to tie Mr. 
Little to the words of the very brief extempore 
reply he made to Mr. Ramsay, but we cannot help 
thinking that one of his remarks does actually reflect 
a feeling which is growing in this country and which 
is being received in certain quarters with equa- 
nimity instead of opposition. We refer to the 
attitude towards the loss of our export markets. 
In pre-war days no economist had any doubt 
whatever about the vital importance of foreign 
trade to Great Britain. Mr. Ramsay said that in 
those days we considered that to keep the engi- 
neering industry thoroughly sound about half of 
the total production should go into the export 
market. But in 1928 we exported only about 
31 per cent. of our total production and in 1934 
that ratio had fallen to 20 per cent. Mr. Little 
seized upon that statement, coupled with others, 
to say that “Mr. Ramsay had shown for the first 
time that he appreciates the utter impossibility of 
further development along those lines ; and if there 
is any element of truth in that sentiment, how 
very necessary it is that the home trade should be 
developed. We can only see that home trade 
being developed by the purchasing power of the 
people being increased.” We imagine that Mr. 
Ramsay would refuse to endorse that interpreta- 
tion of his arguments. He, we feel sure, deplores 
the decline of our engineering exports and one of 
the grounds of the Federation’s objection to higher 
wage rates is that they would tend to bring that 
trade lower still. The old fallacy about home trade 
and high wages has died, we believe, in the land of 
its birth, but still survives here, in a country far 
less fitted in every way for its acceptance than 
America. Events and the world mania for 
nationalism have robbed us of a large share of our 
overseas trade ; we cannot afford to run the risk 
of losing still more of it by increase in the cost of 
products. “‘ The desire of the Federation is for 
peace in the industry. The desire of the Federa- 
tion is for goodwill in the industry. I believe that 
that is your desire, too, fully and completely. It 
can only, of course, be maintained if both sides 
are reasonably satisfied that justice is being done 
to them and that the industry is not being asked to 
assume liabilities which it cannot carry and which 
in their ultimate operation would be to the dis- 
advantage of the workpeople as well as ourselves.” 
Ending with these words, Mr. Kamsay proposed 
that a joint committee should be formed to see 
how far a mutual accommodation could be arrived 
at. We are happy to say that the unions agreed to 
that course. 





The Escape of Electricity from 
Metals.* 


By C. C. PATERSON. 


I am sure that your Council, in inviting me to deliver 
the May Lecture of the Institute of Metals, were under 
no misapprehension that I was a metallurgist. I believe 
and hope that you have invited me because, for the 
moment at any rate, I am an electrical engineer who finds 
in the other sciences, of which metallurgy is by no means 
the least, the key to most of the new advances in my own 
profession. I hope, therefore, that you will allow me to 
deal with my subject not as a metallurgist but as an elec- 
trical engineer using just as much science as is necessary 
to explain his theme to himself and to others. 

In this company of metallurgists it is unfortunate that 
we should have to begin by pointing out that the great 
factor which has given a new outlook to electrical engi- 
neering is the escape of electricity from the metals which 
used to hold it prisoner. From the great discovery of 
Faraday in 1831 to the great discovery of J. J. Thomson 
in 1897, electrical engineering handled and controlled 
electricity in metal conductors. Except in arc lamps, 
electricity was rigidly confined to these conductors, which 
we now realise have a most limiting effect on its mobility. 
The idea that the escape of electricity could portend 
anything but disaster scarcely occurred to engineers 
right up to the war period ; in fact, the metallurgist and 
the engineer conspired together to perpetuate this pedes- 
trian state of things. As has so often been the case, how- 
ever, the physicists had the vision and nursed the new art 
until a race of engineers grew up who could learn from 
them, and weld the new engineering to the old. To this 
school of engineers the key to the position is that part of 
an electric circuit in which such conditions are brought 
about.as enable electricity—still under strict control—to 
leave the metal which has held it prisoner, and follow a 
path through vacuum, gas, or vapour, to rejoin the 
metal circuit again at a predetermined point. 

It is during the passage of the electricity through the 
space between metal and metal that a control can 
be exerted which enables the current to be increased or 
decreased in amount at the rate of millions of times per 
second. It can be reversed or stopped equally quickly. 
It can be modulated automatically in the most com- 
plicated ways, and no limit is set to the amount of elec- 
trical energy which can be so controlled. Whilst the 
agency which imposes this control on the stream is usually 
itself electrical, it is possible to make light from an 
ordinary lamp, or magnetism, the controlling agency. 

It was J. J. Thomson who first taught us to think in 
terms of free electrons. In the new electrical engineer- 
ing, knowledge of the electron and its properties gives a 
reality to our problems and precision to their solution, 
for, owing to its small mass, we can understand its almost 
inertia-less behaviour. If, however, we are too exacting 
in our demands for speed of oscillation we come to a 
point at which the actual inertia of the electrons plays a 
part. Apparatus has been evolved which uses the 
inertia of the electrons themselves to produce oscillations 
which have a frequency of over 3000 million per second. 
The waves produced by such oscillations can be reflected 
much as light is reflected from a motor headlight. We 
place a small aerial a few inches long in the focus of a 
reflector to project a wireless beam across distances of 
a few miles. This can be done with relatively simple and 
compact apparatus. Whilst there are now innumerable 
devices for creating and handling free electron streams, 
they mainly depend for liberating the electrons on two 
procedures. 

In the one, a portion of the circuit—such as a filament 
(electrode) in a valve—is heated to such a temperature 
that electrons emerge freely from it and dart across to 
another electrode by virtue of the electrical potential 
between them. The electrons may be considered as 
leaking out of such a hot metal surface, much as water 
leaks out from a porous rubber tube. The porosity of 
the filament in this sense can be greatly increased by coat- 
ing it with suitable materials. 

The other procedure is used in photo-electric cells. Here 
the electrons are freed from a specially sensitised cold 
surface of, say, cesium or other materials, which have the 
property of freeing electrons when light falls on them—and 
only then. They also are capable of acting extremely 
rapidly so that the instantaneous fluctuations of the light 
impinging on the sensitive surface are reproduced faith- 
fully in the electron stream. 

This new electrical engineering would scarcely have 
come into being had it not been for the fact that so much 
of what we see and hear consists of extremely rapid 
happenings. This is illustrated by the sound of speech 
or music as appreciated by the ear. The characteristic 
tones of voice or instrument owe their particular timbre 
to minute high-speed fluctuations and pulses to which 
the ear is sensitive although we ourselves are entirely 
unconscious of the extraordinary task which our ear 
is performing. Such rapid fluctuations can only be repro- 
duced by the movement of electrons. 

If we desire to reproduce and transmit to a distance 
sound or pictures, we have exactly to imitate these 
minute and high-speed effects in the variations of an 
electron stream. Such a stream must be a faithful copy, 
down to the smallest detail, of the sound pulses or the 
visual effects. The art of doing this is the basis of long- 
distance telephony, of broadcasting, of television, of 
talking pictures, and many other uses less important 
perhaps at present, but growing in importance as our 
technique develops. 

The phenomena to which I refer can be demonstrated 
in many ways. The complication and speed of the fluctua- 
tions can be appreciated when we impress the pulsations 
of speech on the motion of a finely focused beam of 
liberated electrons which impinges on a fluorescent screen. 
Such fluctuations are thus made visible on the screen in 
a cathode ray tube. 

The precision of control of liberated electrons can be 
appreciated by amplifying the electrical reproduction 
of speech or music pulses and transmitting them to a 
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distance through the instrumentality of a beam of light 
from a source which has been modulated by such amplified 
pulses. This beam can be received on a photocell, and, 
after amplification, can operate a loudspeaker. From 
this one can realise the measure of accuracy of reproduc- 
tion achieved in four conversions and reconversions, and 
nine operations of amplification. A ; 

Electric lighting is the second great field in which 
the escape of electricity from metals is leading to revolu- 
tionary results. Until a few years ago the electric lighting 
engineer had as his instrument of lighting little but the 
electric filament lamp. His method of obtaining light 
from this has been to make the electrons travel along a 
fine wire inside the glass bulb and to crowd the electrons 
together so much that they make the wire white hot-— 
so hot that it gives out light. In this kind of electric 
lamp when electrons escape from the metal filament 
they tend to harm the lamp, and it is necessary to take 
every precaution to keep them within the filament. 
If, on the other hand, the conditions are arranged 80 as 
to facilitate the escape of the electrons and to guide 
their passage through suitable gases and vapours or 
mixtures thereof, the century-old phenomenon of electric 
discharge through gases is found to lead to a number of 
highly efficient lamps of varying forms. Each of these 
has its own characteristic which fits it for some specific 
application. The fact that this old phenomenon is only 
now attaining a wide practical application is due to a 
fuller understanding of the physics of discharge phenomena 
and particularly of those in the neighbourhood of the 
metal or metallic oxide electrodes. A much more copious 
stream of electrons is provided by the hot cathode, It 
is this abundant stream in its impacts with the gas and 
vapour molecules which gives the enhanced light. There 
are two broad divisions in these lamps. First, the cold 
cathode tubes used mainly for luminous designs for display 

urposes. In these the voltage is high and the intrinsic 
Letlieney of the luminous colour no more than the eye 
should be asked to tolerate in a tube which has to be 
looked at. Secondly, the hot cathode tube with its copious 
stream of electrons, which requires only the low voltage 
of our domestic supply to operate it. This, we now find, 
is capable of readily yielding some of the highest intrinsic 
brilliancies yet produced artificially in the form of practical 
lamps. That is the great and significant fact of this new 
departure in lighting. Incandescent metals or other solids 
impose their own limitation on the amount of light they 
emit because their light is associated with their tempera- 
ture, and this is limited by their melting points or vapour 
pressures, but the electric discharge through gas and 
vapour molecules has no such limitation. The activity 
of the molecules which produces radiation of light is not 
here provided by temperature, but by direct electric 
stiinulation of the molecules. It is true that some heat 
is always generated in the process and is sometimes 
needed in order to maintain the active molecules in the 
form of vapour, whereas if cold they are in a solid state, 
but the heat is not the essential factor in producing light 
as it is when incandescent metals are used as radiators. 

One of the disadvantages of using the radiation from 
excited gases and vapours for general lighting is that the 
hue of the light is seldom “ white.” It is usually strongly 
coloured. Ways are being found to correct this by the 
use of coatings of luminescent powders on the walls of 
the glass tubes or envelopes. , These powders can be so 
chosen as to supply the colours which are otherwise 
partly or entirely missing from the radiation. 

The colour and also the efficiency of certain lamps can 
be improved by using vapours at higher pressures—even 
up to 150 atmospheres for certain purposes. In these 
latter cases relatively high voltages are required to force 
the discharge through the closely packed cloud of vapour 
molecules which are presept in our tubes at such high 
pressures. 
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Nickel Alloys in 


By YASUSHI TAJI, M. Eng., M.I.N.A., MI. Mar. E* 
No. 
(Concluded from page 468, May 1st.) 


HE modern application of nickel alloys in the 
marine and aviation fields in Japan having been 
comprehensively described by the writer in the Octo- 
ber, 1934, and January, 1935, issues of Journals of the 
Society of Naval Architects of Japan and the Society 
of Aeronautical Science of Nippon, respectively, the 
readers are recommended to refer to them for neces- 
sary information. It should not be overlooked, how- 
ever, that stainless or corrosion-resisting steels, such 
as 18/8 nickel-chromium austenitic steel and air- 
hardening nickel steel can successfully be used in the 
structures and engines, owing to the recent develop- 
ment in electric shot-welding and also by the addition 
of titanium, molybdenum, niobium, &c., which 
prevent intercrystalline corrosion at welded parts. 
Other corrosion-resisting ferrous and non-ferrous 
materials are increasing in use in these fields. 

In the chemical industry high corrosion-resisting 
materials are very important, for which nickel, monel 
metal, nickel-clad steels, and corrosion-resisting irons 
and steels are employed. Among the last-named, 
ST7 and ST9 steels, which have been developed by 
the Japan Special Steel Company, are noteworthy. 
The ST7 steel contains 40 per cent. of nickel, 5 percent. 
chromium, 2 per cent. molybdenum, and the balance 
iron, and is used as a sulphuric acid-resisting steel, 
whilst the ST9 steel, with 30 to 40 per cent. nickel, 
2 to 4 per cent. molybdenum, and 0-15 per cent. 
carbon, is @ chloric acid-resisting steel, both steels 
having excellent properties for the purposes cited. 
As a new nitric acid-resisting material NFT18 iron 
has been developed by the Japan Metal Industry 
Company ; this iron contains 18 to 22 per cent. 
chromium and less than 0-1 per cent. carbon. 

Nickel-chromium austenitic steel and iron are well 
renowned as heat-resisting materials. The Japan 
Special Steel Company introduced a special heat- 
resisting steel named HR3, which contains 10 to 15 
per cent. nickel, 20 to 25 per cent. chromium, 2 to 3 
per cent. silicon, and the balance iron, and will with- 
stand temperatures up to 1200 deg. Cent. This steel 
is used for furnace fittings, &c. 

Monel metal is increasing in use in the chemical 
industry in Japan for such machines as centrifugal 
extractors, screw conveyors, &c., of sugar plants and 
other special chemical and foodstuff installations. On 
the other hand, nickel in the forms of tubes, plates, 
and clad plates is more widely used in soda factories, 
glass factories, and other chemical works in Japan. 

The encouragement of national machinery has 
made the machine tools industry in Japan prosperous, 
although some particular machines have had to be 
imported from abroad. The recent demand for the 
design and construction of machine tools to operate 
at higher speeds and under more severe cutting 
conditions than have hitherto been used, the use of 
heat-treated nickel alloy steels for gears and spindles, 
the use of high-strength nickel cast irons for beds, 
ways, columns, and heads, and the widespread 
adoption of ball and roller bearings have augmented 
the use of nickel. Further, modern industry requires 
a high degree of precision never before approached, 
and moreover creates a demand for specially designed 
machine tools for the highly specialised equipment of 
many industries. This is particularly true in Japan, 
as will be seen from the fact that the Society of 
Precision Engineering was recently established for 
the advancement of this branch of engineering. 

This is endorsed by the fact that the Awaji Machine 
Tools Works use extensively nickel cast iron for the 
principal parts of their products, and the Ikegai 
Ironworks use nickel alloy steels for their new pre- 
cision machine tools, whilst the Rokuroku Company 
employs nickel steel gear wheels and spindles. The 
writer believes that other leading machine tool 
makers will adopt these superior materials for their 
latest products in the very near future. 

In electrical engineering in conjunction with turbine 
or Diesel engineering a considerable quantity of nickel 
alloy steels is used in this country. 

Leading Japanese electrical engineers adopt for 
armature cores nickel-chromium steel of superior 
properties, such as 3-5 per cent. nickel, 0-8 per cent. 
chromium, 0-6 per cent. manganese, 0-28 per cent. 
carbon, 0-2 per cent. silicon, &c., with a tensile 
strength 76 kg./mm.? and 24 per cent. elongation 
at 50mm., whilst special nickel irons are adopted 
for sheet iron construction of electric machinery 

‘where residual magnetism and hysteresis loss are 
required to be a minimum and permeability to be a 
maximum. Non-magnetic nickel cast iron is also 
used for electric machinery parts such as end plates 
of starters, &c. 

In turbo-generators manufactured by leading 
Japanese makers, nickel steel, nickel-chromium- 
molybdenum steel, and nickel-vanadium steel are 
fairly extensively used, as, also, in marine steam 
turbines. For instance, the Hitachi Engineering 
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Japanese Industry. 


Company employs nickel steel for nozzles, nickel 
steel and nickel-chromium-molybdenum steel for 
rotors and shafts, and nickel-vanadium steel for 
turbine blades owing to its high strength and high 
resistance to erosion. 

The recent development in magnetic steels in 
Japan is very remarkable. Professor T. Mishima, 
of the Tokyo Imperial University, has invented 
MK steel of exceptionally superior quality after 
exhaustive research. The composition of this 
steel is mainly of nickel, aluminium and iron; one 
example is 20 per cent. nickel, 10 per cent. aluminium, 
5 per cent. chromium, and the remainder iron. In 
accordance with wide variation of aluminium and 
nickel contents, steels with different residual magne- 
tism and coercive force are obtained. For instance, 
a steel with residual magnetism of 7000 to 10,000 
Gauses and coercive force of 300 to 700 Gauses is much 
superior to high cobalt steel, which has been hitherto 
considered as the most superior magnetic steel. 
Further, it is not only unnecessary to quench this steel 
from a high temperature as in the case of usual 
magnetic steel, but it has unparalleled szperiority 
in heat-resisting and vibration-resisting qualities. 

In the Metal Research Institute of the Tohoku 
Imperial University, “‘ New KS Steel ’’ has recently 
been developed. With this steel, containing nickel, 
titanium, cobalt and iron, high residual magnetism 
and coercive force, such as 7500 Gauses and 82 Gauses 
respectively, have been obtained. 

These steels are very advantageously employed 
for the manufacture of various electric machines 
and magnetic apparatus such as magnetos, exciters, 
telephones, wireless apparatus, compasses, &c. It 
should not be overlooked that these steels have proved 
to be superior to any foreign-made magnetic steels 
such as high cobalt-chromium steels, tungsten- 
cobalt, or molybdenum-cobalt steels which have been 
developed in Germany. 

Nickel storage batteries have many advantages, 
such as freedom from the destructive elements in 
the lead-acid type battery, and they are light enough 
in weight to make electrical transportation practical. 
Thus, in America and Europe, these batteries are 
widely adopted for aircraft, electric trucks and 
passenger cars, train lighting and railway signalling, 
mine locomotives and miners’ lamps, wireless tele- 
graphs and telephones, yacht lighting, &c. In fact, 
the invention of the nickel-iron, alkaline cell by 
Thomas A. Edison dates back a long time, still 
the adoption of these batteries in Japan has been 
mainly limited to coal mines and a few transport 
airplanes, whilst some number of larger type batteries 
have been adopted for ore-transporting trucks in 
mines. 

Development of the electric welding process has 
greatly facilitated the use of nickel and stainless 
steels abroad. The use of welding in the railway 
field is particularly noteworthy in America and 
France. A low carbon, high manganese rod containing 
2-5 to 4 per cent. nickel is being used for the repair 
of worn trucks, whilst the German State Railways 
are experimenting with welded rails. If these rails 
stand up under train speeds of from 120 kiloms. to 
150 kiloms. per hour, they will be introduced on all 
express lines in Germany. In Japan, it is reported 
that a similar experiment is being undertaken, but 
no particular information is yet available. It is 
noteworthy, however, that all tramways of the City 
of Tokyo are electrically welded. 

As stated before, the development of the electric 
shot-welding process is stimulating the welding of 
stainless steels. By close regulation of the pressure, 
electric current and rate of flow, shot-welding retains 
unimpaired both the strength and the resistance to 
corrosion of such steels. Failure of adoption of stain- 
less steel in structural engineering in Japan is mainly 
due to the improper use of electric welding and stain- 
less steel rivets. The writer is, however, confident 
that the use of stainless steels in Japan will be 
augmented by employing shot-welding in the very 
near future. 

Further, the introduction of a new type of welding 
rod containing nickel either in the coating or in the 
iron or steel core has stimulated the welding of normal 
steels, and has made possible the use of nickel steels 
in large and intricate pieces of equipment requiring 
welding. 

As to electric heating elements, various alloys in 
both castings and forgings are used. These being the 
elements for heat generation in electric resistance 
furnaces and heaters, a high melting point and a 
high resistance to oxidation at high temperatures and 
an electric specific resistance as high as possible are 
essential factors for such metals. It is also necessary 
that rolling, drawing, and working be possible with- 
out serious difficulty when they are employed for 





The most popularly adopted material is “‘ Ni-chrome,’ 
which can be drawn to wires of BS No. 40 and to 
thin ribbons. This metal comprises 80 per cent. 
nickel and 20 per cent. chromium with a specific 
resistance of 104 and a melting point of 1400 deg. 
Cent., and is practically not oxidised at temperatures 
up to 1000 deg. Cent. As the use of pure nickel and 
chromium make it expensive, ternary alloys of nickel, 
chromium, and iron are cheaply manufactured for 
general purposes. This material consists of 15 per 
cent. chromium, 25 per cent. iron, and the balance 
nickel, and has a melting point of about 1400 deg. 
Cent. and a specific resistance of 110. It can be 
drawn to thin wires or ribbons. Although its resist- 
ance to oxidation is inferior to that of ‘‘ Ni-chrome,”’ 
it withstands about 800 deg. Cent. for a consider- 
able duration. The annual consumption of 
Ni-chrome in Japan is continuously increasing. 

In the agricultural field, a soil-heating process 
through electric resistance cables has been recently 
tested in the Experimental Farm of Saitama Pre- 
fecture, and attained successful results in the cultiva- 
tion of asparagus and other vegetables. 


IIl.—Non-FERROUS NICKEL ALLOYS. 


1. Copper Alloys.—The research for strong and 
corrosion-resisting copper alloys, in which those con- 
taining nickel occupy a very important position, is 
very active in Japan. 

As older representative of this series of metals, 
“Titaka Metal” and “Ishikawa Nickel Bronze” 
may be mentioned. The former contains 3 to 8 per 
cent. nickel, 5 to 6 per cent. aluminium, | to 3 per 
cent. iron, and the balance copper. This metal is rich 
in elongation and malleability, both hard and soft 
materials being obtainable by heat treatment. The 
forged material air-cooled from 900 deg. Cent. and 
tempered at 550 deg. Cent. has a tensile strength of 
73 kg./mm.?, an elongation 12 per cent., and a Brinell 
hardness 210 ; it has been used for gear wheels, valves, 
and turbine blades. The composition of representa- 
tive Ishikawa nickel bronze is 10 per cent. nickel, 
2 per cent. aluminium, 1 per cent. zinc, and 87 per 
cent. copper, and the tensile strength is 73 kg./mm.?, 
the elongation 29 per cent., and Brinell hardness 190 
when quenched at 850 deg. Cent. and tempered at 
400 deg. Cent. This material is mainly used for 
castings and particularly for propellers. 

A later production is ‘‘N.M. Bronze,” developed 
by the Mitsubishi Nagasaki Works. This is also a 
kind of nickel-bronze and its composition differs in 
accordance with usage. The composition for pro- 
peller castings is 8 per cent. nickel, 0-4 per cent. 
aluminium, 2-5 per cent. iron, 0-4 per cent. manga- 
nese, 38-5 per cent. zine, and 50 per cent. copper, 
having a tensile strength 64 kg./mm.?, an elongation 
25 per cent., and a Brinell hardness about 180. This 
material is extensively adopted for screw propellers 
of recently built merchant and war vessels of Japan. 
The writer dealt with the details of these three metals 
at length in the October, 1934, issue of the Journal 
of the Society of Naval Architects of Japan. 
Another copper alloy investigated by the Mitsubishi 
Works is ‘‘ Arms Bronze,” which contains from 0-5 to 
2 per cent. nickel, 8 to 12 per cent. aluminium, 2 to 5 
per cent. iron, 0-5 to 2 per cent. manganese, and the 
balance copper, the tensile strength being from 
60 to 85kg./mm.*, the yield point 28 to 
58 kg./mm.?, the elongation 3 to 30 per cent., and the 
Brinell hardness 150 to 250. Owing to its high 
strength and high corrosion resistance this material is 
employed in armaments and various ships’ fittings. 
In accordance with the recent activity in the 
research on the age-hardening of copper alloys in 
Japan, a high-tensile bronze “C Alloy ” with good 
age-hardening, corrosion-resisting and heat-resisting 
properties has been developed by the Furukawa 
Electric Industry Company. These alloys comprise 
from 2-7 to 3-3 per cent. nickel, 0-7 to 0-9 per cent. 
silicon, 3-5 to 5-0 per cent. aluminium, and the 
balance copper. To obtain the required properties 
the metal is successively subjected to casting, hot 
working, quenching, cold working, and annealing. 
The harder material has a tensile strength from 
70 to 90 kg./mm.’, an elongation 5 to 20 per 
cent., an elastic limit 63 kg./mm.’, and an electric 
resistance 20 to 10 micro-ohms, whilst the softer 
material has a tensile strength from 60 to 70 kg./mm..’, 
an elongation 20 to 30 per cent., an elastic limit 
49 kg./mm.*, and an electric resistance 20 to 10 
micro-ohms. This alloy is employed for armaments, 
ships, aircraft, and electric machinery. It is also used 
for springs owing to its high vibration-resisting 
property. 

Another superior age-hardening alloy, named 
“CA Alloy,” has been also developed by the Furu- 
kawa Electric Industry Company. These alloys 
consist of 2 to 5 per cent. nickel, 0-4 to 1-5 per cent. 
silicon, and the balance copper, and is produced 
under the same operation as in the case of “C 
Alloys.” This metal is employed for electric wires, 
springs, &c., owing to its superior corrosion-resisting 
and vibration-resisting properties. The tensile 
strength ranges from 70 to 100 kg./mm.®, the elastic 
limit from 60 to 70 kg./mm.?, and the electric specific 
resistance from 2-85 to 6-9 micro-ohms. ~ 

Cupro-nickel alloys of 80/20 and 70/30 types have 
excellent properties against corrosion and erosion 
and are extensively used for condenser tubes abroad, 





general heating apparatus. Nickel-chromium cast 





* Constructor Li vate d LIN. (retired). 


irons are generally used for larger installations. 


but in Japan only a limited quantity has been used 
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for marine purposes. On the other hand, thealuminium 
brass series having been well advanced, serious com- 
petition may take place between these two types of 
copper alloys in the near future, if the cost price of 
cupro-nickel tubes be favourably reduced. In fact, 
the majority of superior merchant ships built recently 
in Japan being motor ships, these materials have not 
been able to find an expanding market in this field. 

Monel metal with its superior properties over other 
copper alloys has been fairly widely adopted in 
various industries in America, Canada, and Europe. 

In Japan the employment has been hitherto limited 
to certain installations of chemical and foodstuff 

industries, whilst in special cases it has been used for 
some mechanical and architectural equipment. There 
is, however, a tendency towards an increasing demand. 

In accordance with the recent development in 
internal combustion engines, superior bearing metals 
have become essential. ‘‘ Yamato Metal” was 
invented in Japan many years ago and has been 
extensively used for main bearings of aero-engines 
and other internal combustion engines. This metal 
contains 1 per cent. nickel, 3 to 6 per cent. copper, 
3 to 6 per cent. antimony, 0-1 to 1-0 per cent. 
cadmium, 1 per cent. lead, 0-001 to 1-0 per cent. 
phosphorus, and 90 to 93-5 per cent. tin, and it is 
characterised by high tenacity. 

Oda metal is considered to be the first nickel- 
copper alloy developed in Japan. This metal was 
invented by Mr. Goichi Oda in 1920, and patented by 
the Japanese Government. The composition is from 
45 to 65 per cent. copper, 27 to 45 per cent. nickel, 
1 to 10 per cent. manganese, and 0-5 to 3 per cent. 
iron. In cases where increased hardness is desired, 
less than 10 per cent. tin, or less than 3 per cent. 
aluminium is added. This alloy being easy to’ cast 
or forge and also having good malleability can be 
drawn or rolled to wire, tubes, and thin plates. 
Because of its high corrosion resistance, this metal is 
used for parts attacked by salt water, acids, and 
alkalines, such as condenser tubes, valves and cocks 
for superheated steam, turbine blades, parts of 
machines for paper-making and chemical indus- 
tries, &c. 

*‘Nicoma’”’ metal, developed by the Yendo Special 
Alloy Manufacturing Works, of Osaka, is an alloy of 
nickel, copper, and manganese. The name was 
derived from the contents. The detail of the com- 
position is not available, but it is believed to be of a 
similar type to Monel metal. The tensile strength is 
about 10 per cent. higher than Monel metal, but the 
elongation is only about one-third of that of Monel 
metal. Although casting is somewhat difficult, it 
has a high hardness and good acid and heat resistance. 
This metal is widely used in Japan for various parts 
of machines in the chemical industry, also for parts 
attacked by salt and mineral water in general, and 
also for various parts of internal combustion 
engines, &c. 


Not only those mentioned above, but many other 
light nickel alloys of somewhat different compositions 
are produced with special claims, and are used for 
internal combustion engines by leading Japanese 
makers. 

There is a special light alloy for pistons, named 
““Lo-Ex”’ alloy, which consists of 14 per cent. of 
silicon and small amounts of nickel, magnesium, and 
copper, and balance aluminium. This is reported 


to have a very low coefficient of expansion, but has 
not been adopted in Japan, so far as the writer’s 
knowledge is concerned. 

The recent success in aluminium-making from 
alunite in Korea has evoked a great sensation amongst 
Japanese engineering circles. If this can be done on a 
grand scale, the use of aluminium alloys in various 
forms will be greatly accelerated in Japan in the 





near future. 








High-Frequency 


INCE the Novo Steel Works of Jonas and Colver 
(Novo), Ltd., began operations in Sheffield in 1870 
there have been important developments in the steel 
making industry. Throughout its history the firm has 
installed the most modern types of equipment, both for 
melting and other steel making processes. A compre- 
hensive forging installation, rolling mills for the hot and 
cold rolling of bars, strip, and sheets, &c., and a heat 
treatment plant for the production of aircraft, automobile, 
and other high-class steels constitute parts of the com- 
pany’s present equipment. A recent addition is a Witton 
high-frequency melting installation, comprising two 
furnaces with the necessary converting plant, condensers, 
switch and control gear, all supplied by the General Elec- 
tric Company, Ltd. The advantages of this type of furnace 
are now pretty generally known. Steel made in it has the 
qualities of exceptional purity and uniformity of analysis. 
Stainless and other steels which contain high percentages 
of chromium, tungsten, molybdenum, and other alloying 
additions are made without appreciable loss of these con- 
stituents and without carbon increment or the picking up 
of sulphur or other deleterious elements. Experience has 
shown that, owing to the stirring effect within the charge, 
if more than one ingot be poured from one melt each ingot 
and every part of it is of practically the same analysis. 
The small mass and weight of the refractory lining enables 
the furnace to be used intermittently without appreciable 
increase in current consumption. Alternative furnaces 
may be operated off the same generating plant with reason- 
able economy, thereby increasing the plant flexibility and 
adding to its general adaptability and usefulness, whilst 
rendering the pouring temperature of the steel susceptible 
to more precise control than usual. When it is required to 
superheat the charge prior to pouring, the time required 
for this does not exceed a few minutes. Working 
conditions are clean, cool, and comfortable. As the heat 
is actually generated within the charge itself there is 
no temperature gradient between the source of heat and 
the charge, which is hotter than the crucible or furnace con- 
taining it. These advantages are obtained without 
increase in working costs. In general the current con- 
sumption per unit of output is low in comparison with 
that of the are furnace and usually the cost of electrical 





2. Light Alloys.—The most renowned light alloys 


energy compares favourably with the fuel costs of other 


Electric Melting 


Furnace Equipment. 


Four sections are employed to enable sufficient water to 
be passed through the inductor at a reasonable pressure. 
Insulation between the turns is provided by treating the 
copper tube with special insulating medium and by coating 
it with mica silk tape. Additional protection is given by 
asbestos tape impregnated with a moisture-proof insulating 
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FIG. 3—-ARRANGEMENT OF FURNACE 


medium partly to meet thermal conditions and partly to 
afford greater mechanical strength. The method of 
insulating prevents moisture condensation on the cool 
copper tube and maintains the insulation at a low tem- 
perature despite the high temperature gradient between 
the charge and the copper inductor. Copper bars convey 





the inductor current to the bottom of the furnace, where 





FIG. 1—GENERAL VIEW OF MELTING SHOP 


containing nickel are ‘“‘ Y ” alloys and R R alloys, which 
are extensively used in aero-engines, automobile 
engines, and other high-speed internal combustion 
engines. 

“Y” alloy, manufactured by Sumitomo Copper- 
drawing and Steel Tubes Company, contains 1-92 per 
cent. nickel, 4-12 per cent. copper, 1-34 per cent. 
magnesium, 0-26 per cent. silicon, 0-47 per cent. 
iron, 0-4 per cent. zinc, and the balance aluminium, 
with a tensile strength 35-6 kg./mm.?, yield 
point 22-1 kg./mm.?, elongation 16-1 per cent., a 
Charpy value 1-11 kg.-m./em.?, and Brinell hard- 
ness 104, when tested in the longitudinal direction. 
Hiduminium RR alloys are aluminium alloys of 
copper, nickel, magnesium, iron, silicon, and tita- 
nium. These are used for both castings and forgings. 





types of furnaces. The cost of electrodes necessary with 
arc furnaces is obviously eliminated, whilst owing to the 
long life of the refractory lining maintenance costs. per 
ton of steel produced are also low. 

Views of the equipment at the Novo Steel Works are 
given in Figs. 1 and 2, whilst the fundamental parts of the 
Witton furnace based on Stobie patents are shown in 
Fig. 3. A is a spiral water-cooled induction coil, B the 
charge, C the furnace lining, which serves as a crucible 
and heat insulator from the inductor, D an external lami- 
nated steel core consisting of four or more vertical external 
legs and bottom yokes with a central core, and E a metal 
case which supports the furnace and enables it to be tilted 
for pouring, &c. Views of the furnace in various stages of 
construction are given in Figs. 5, 6, and 7. The water- 
cooled inductor, Fig. 5, is composed of turns of copper tube 
wound in four sections connected in series electrically. 





Each section is formed of one length of tube without joints. 


FIG. 2—POURING OPERATION 


connections are made to a change-over switch. The 


external shroud D in Fig. 3 is built up of silicon steel 
laminations to be seen in Fig. 6. 

For cooling the inductor coils a closed water system is 
employed. An electrically driven pump circulates water 
from a conservator tank, first through a water cooler, 
then through the coils, and finally over water relays to 
the conservator tank. Air from outside the building is 
forced through the cooler pipes by an electrically driven 
fan. A make-up water supply, controlled by a valve, 
compensates losses. The four inductor sections of the 
larger furnace are fed in parallel and the flow of water 
can be regulated to each section. The water passes 
to and from the inductor through rubber hose with 
sufficient flexibility to allow the furnace to be tilted 
and insulates the parallel water paths from each other 
and earth. After it has passed through the furnace 
the water is conducted through thermostats and 
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over water flow relays in each parallel water circuit. If 
the water flow is reduced to a dangerous value in any of 
the parallel water paths these relays cut off the power. 
On the smaller of the two furnaces there are two water 
paths through the coil. 

The electrically operated tilting gear is of the nose- 
pouring type. Provision is made for automatically dis- 
connecting the supply before any earthed metal work 
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Fic. 4—FLUX DISTRIBUTION 


emerges through the trap door in the working platform. 
The winch controlling the tilting gear has an electro- 
magnetic brake in addition to a friction brake, which 
automatically come into service during lowering operations. 
Isolating plugs at the bottom of the furnace enable the 
inductor leads to be disconnected. When A.C. is passed 
through the inductor coil A the magnetic field passes 
through the closed electrical circuit formed by the pieces 














raises the inherent power factor, and gives a high coupling 
factor between the inductor and charge, particularly at 
the beginning of the charge when the direction of the flux 
lines is controlled by the core, as seen by comparing Figs. 
4 and 8. Where this special shroud is not used, shields 
have been placed outside the inductor to prevent the 
external field from the conductor spreading and cutting 
local iron work with resultant parasitic losses, but with 
the Witton furnace such copper shields are unnecessary 
because the external flux passes through the steel shroud, 
which forms the basis of a strong mechanical construction. 

The capacity of the main furnace at the Novo Works 
is }-ton and the electrical rating for a melting time of 
24 hours 150 kW. The supply voltage is 1200 at 1000 
cycles per second. Besides this furnace there is a small 
furnace with a capacity of 100lb. A 150-kW, 1450 r.p.m. 
motor alternator set (Fig. 9) converts the three-phase 
incoming supply at 350 volts to 1000 cycle single-phase 
current. Groups of condensers are provided for power 
factor correction. The control gear consists of switchgear 
for the incoming 350-volt supply and control of the 
motor generator set ; a furnace control panel and relays 
and remote controlled contactors for controlling and pro- 
tecting the plant. An electrically driven pump circulates 
the cooling water. To make a salient-pole alternator give 
1000 cycles per second at 1450 r.p.m., eighty-four poles 
are necessary, and owing to the small pole pitch which 
would have to be used the construction of a salient-pole 
machine for the requisite output proved to be impossible. 
A homopolar alternator was therefore built. The stator 
contains two laminated cores with windings in their slots, 
whilst between the coils there is a single circular field coil 
for giving the D.C. excitation. A solid steel cylinder 
devoid of windings has axial slots on the surface corre- 
sponding in number to the number of poles, and when the 
rotor revolves the flux at any given point in the stator 
varies as the teeth pass it, thus inducing a voltage in the 
stator winding. While in an ordinary salient-pole alter- 
nator the external field is extremely small, since the 
north and south poles are all symmetrically balanced 





Although the inherent power factor of the Witton high- 
frequency furnace is higher than that of other furnaces of 
a similar kind, it is impracticable to build generators to 
supply the requisite wattless current. Condensers are 
therefore employed to make the alternator operate at 
approximately unity power factor. During the melting 
process the power factor falls as the charge changes from 
the solid magnetic state to the molten and non-magnetic 
state. The reactance falls in accordance with the typical 
curve Fig. 15, and to maintain approximately unity power 
factor the output from the condenser bank must be made 
variable by changing the number of condenser sections in 
service. The steps have been chosen so that the power 
factor may be maintained between 0-95 lagging and 
0-95 leading and are arranged as shown on the right of 
Fig. 10. 

Furnace efficiency depends on the following considera- 
tions :—(1) Time of melting; (2) the kind of steel to be 
melted, its pouring temperature and the time allowed for 
chemical reactions and refining ; (3) the size of raw mate- 
rial, method of packing, and attention given to closeness 
of packing during the preliminary heating; (4) the type 
and thickness of lining and its temperature at the beginning 
of the melt ; and (5) the efficiency of the generator plant, 
condensers and heavy current leads. With regard to the 
time of melting there are considerable heat losses, 
dependent practically on time alone ; hence it follows that 
with a relatively low kW rating and a corresponding longer 
time of melt the power consumption per ton is increased. 
The curves, Fig. 14, give an indication of the variation in 
electrical consumption per hour for various furnace sizes and 
ratings. The rate at which the charge is melted at the 
beginning of the heat depends largely on the type of charge. 
To ensure maximum efficiency it is desirable in general to 
fill one quarter of the furnace with heavy material, the 
remainder of the charge consisting of lighter material. 
An acid lining offers more resistance to the heat flow 
between the inductor and charge than a basic lining, as 
the heat transference through the latter is about 60 per 
cent. the greater. Thickness of lining and the closeness 

















Fic. 5—-INDUCTOR COIL 


of metal which compose the charge in which a voltage is 
induced with a consequent flow of current which heats 
the charge during the preliminary stage. If the charge is 
magnetic the reluctance of the magnetic path is initially 
low, but it increases as the charge becomes heated and non- 
magnetic. Owing to skin effect in both the charge and 
inductor coil caused by the high frequency of the supply, 
current can only flow on the charge and inductor surfaces, 
the depth of penetration being a few millimetres. Under 
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Fic. 8-FLUX DISTRIBUTION WITH CHARGE MOLTEN 


molten conditions the magnetic lines through the charge 
are generally as shown in Fig. 4, where it will be seen that 
the inductor flux interlinks in effect with a thin metal 
cylinder of comparatively high resistance, causing current 
to flow round the cylinder and thus raising its temperature. 

The Witton high-frequency furnace incorporates the 
Stobie patent, which covers the high-permeability steel 
core external to the inductor, Figs. 6 and 7. This core 


FiG. 6—-FURNACE WITH CORES IN POSITION 


against each other in the homopolar machine, the external 
field may reach quite high values and it is important to use 
non-magnetic materials in all parts of the frame in which 
magnetic leakage might produce losses. Owing to the 
high frequency it was necessary to divide the stator 
conductor into a large number of sections to minimise 
skin effect, and cables consisting of a large nymber of 
strands were used. The motor is a standard 250 H.P., 
1450 r.p.m., slip-ring machine wound for 350 volts. 





decreases the reluctance of the external magnetic circuit, 





FIG. 7—FURNACE WITH INDUCTOR COIL IN POSITION 


of coupling between the inductor and charge also affect 
the heat loss. 

Actually there are, at the Novo Works, two incoming 
350-volt three-phase feeders, but only one is shown 
in Fig. 10, as the second supplies power for the 
operation of cranes and other equipment in the melting 
shop. The feeder which supplies power to the furnaces 
is brought to the sheet steel cubicle seen on the right 
of Fig. 11. The control equipment includes isolating 





Fic. 9—-MOTOR ALTERNATOR 
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links and an oil circuit breaker controlling the supply 
to the stator of the induction motor, which is started 
by standard methods. A tapping from the feeder 
to a switch fuse box feeds the auxiliaries and operating 
circuits for the furnace equipment. The generator supplies 
both furnaces and a hand change-over switch in the base- 
ment connects up the furnace required. Each blade of the 
switch is fitted with double-pole push switches with con- 
tacts which serve the following purposes :—(1) Prevent 
the high-frequency circuits being made alive unless the 
change-over switches are closed in one direction or the 
other; (2) discontinue the high-frequency supply if 
an attempt be made to operate one of these switches when 
the high-frequency power is on; (3) connect the appro- 
priate water flow relays, thermostats, and main furnace 
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(6) emergency push button for stopping the motor 
generator set, and a red lamp showing when the machine is 
running ; (7) operating handle for switching in and out 
additional condenser banks. 

When the motor generator set and water cooling appa- 
ratus have been started and the change-over switch has 
connected one of the furnaces to the power unit, the whole 
of the control is carried out from the control panel. When 
the furnaceman is ready for power to be switched on to the 
furnace he momentarily operates the starting handle on 
the control panel and, provided the interlocks and pro- 
tective devices indicate the correct starting conditions, 
the following switching sequence is initiated :—(1) The 
master contactor closes ; (2) the starting sequence drum 
controller motor is energised and the drum rotates to 
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FiG. 10--DIAGRAM OF CONTROL SYSTEM 


auxiliary contacts in circuit; and (4) give lamp indica- 
tion on the furnace control panel of the position of the 
change-over switches. To avoid possibility of damage to 
the condensers it has been arranged that the high-frequency 
current to them cannot be switched on until one or the 
other of the furnaces is in circuit. The centre point of the 
generator and the iron core of the furnace are earthed 
through a current transformer. 

Control of the high-frequency circuits is effected from 
the furnaceman’s el, Fig. 12. Reading from left to 
right and starting from the top left-hand corner the equip- 
ment of this panel is as follows :—(1) Ammeter, power 
factor meter, and voltmeter in the high-frequency circuit ; 
(2) an ammeter in the generator field cireuit; (3) an 


operating handle for adjusting the overload relay setting 





carry out successively the following operations :—(1) The 
main generator contactor is closed to connect the high- 
frequency supply to the furnace; (2) the field circuit is 
closed to excite the alternator; (3) the circuits are 
completed to enable the field to be varied as required ; 
and (4) the drum is stopped in the “ run ”’ position. 

As the alternator field is weak the high-frequency 
voltage will not rise very much, and to increase the power 
up to normal the field controller on the furnace panel must 
be moved in “‘ the increase power ”’ direction and must be 
held over until either the voltage or current has reached 
the marked value on the meters. As the heat proceeds 
the changing conditions in the furnace alter the power 
input, which must be adjusted from time to time to main- 
tain the maximum power. Regulation of the condenser 











and to restore it again after altering the number of con- 
densers. To simplify this control operation, to prevent 
switching mistakes and to effect such changes in the 
shortest time possible, a remote controlled sequence is 
initiated by momentarily operating the control handle 
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Fic, 14—CONSUMPTION CURVES 


either to raise or lower the power factor. ‘The operations 
which follow are :—(1) The motor operated drum controller 
for cutting off the high-frequency power is energised ; 
(2) the drum operates contacts to open the field contactor ; 
(3) after a suitable time delay the generator main con- 
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FiG. 15-FURNACE REACTANCE CURVE 


tactor is opened and the drum controller stops; (4) a 
second drum controller is startéd up to switch in or out a 
bank of condensers in accordance with requirements ; 
(5) the starting drum controller is again started to switch 
on power by closing the main generator contactor and field 





Fics. 11, 12 AND 13—SUPPLY PANEL, FURNACE PANEL AND CONTACTOR PANEL 


on either furnace. Operation of this handle also causes 
connections to be made for checking up the position of the 
change-over switch and if they are correct the indicator 
lamps above are lighted ; (4) control handle for switching 
the high-frequency circuits on and off the furnace with 
lamp indication; (5) operating handle for field control ; 


banks is also effected at the furnace control panel by con- 
tactors. In this installation the direct switching in of the 
condensers at full voltage has been avoided and a greater 
margin of safety than usual has thereby been secured. 
Before changing the capacity of the condenser system the 
circuits are arranged to cut off the high-frequency power 


contactor when power is restored to the furnace. The 
foregoing applies in general both to the }-ton and 100-lb. 
furnace, although when changing from one furnace to the 
other certain points have to be attended to, such as the 
changing over of the controller on the furnace control 
panel so as to re-calibrate the overload relay and the 
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diversion of water from one furnace to the other. The 
contactor panel is shown in Fig. 13. 

The plant is completely protected against faults which 
may occur on the system to which it is connected, and 
there is an emergency stop button. Over voltage, earth 
leakage, and over-current protection are provided on the 
high-frequency circuits. There is no-volt protection and 
overload protection on the incoming supply and overload 
protection, &c.,on auxiliary motors. Protective featuresare 
also provided to prevent incorrect operation of the control 
panel and to take care of a condenser failure. To ensure 
that the water pump has been started and that the flow 
of water is established in the inductor coil, a water flow 
relay is fitted in the outlet from each section of the coil, 
and if any of these relays fail to operate power cannot be 
switched on to the furnace. If the 
operation the master contactor becomes de-energised and 
power is cut off from the furnace. As an additional pre- 
caution and in order to guard against overheating of the 
inductor coil as the result of too small a flow of water, 
each outlet has a thermostat which under this condition 
breaks the circuit which supplies the master contactor and 
so switches off the power to the furnace if the water issuing 
from the inductor is too hot. All pieces of apparatus 


capable of being overwound have limit switches to prevent 


damage in the event of any overwinding tendency. 

Acknowledgment is due to Mr. J. C. 
managing director of Jonas and Colver (Novo), Ltd., 
permission to publish this article. 
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Four-Decker Duralumin Man Cage. | 


THE illustration shows two out of three four-decker 
Dagga- | 


duralumin man cages recently completed for 
fontein Mines, Ltd., South Africa, by Vickers-Armstrongs, 
Ltd. Some idea of their size is given by comparison with 
the workpeople shown in them. The overall height is 
26ft. llin., width 4ft. 8}in., and depth back to front over 
doors 5ft. llin. Each cage as shown weighs 34 tons and 
is capable of carrying eighty men. The cages are con- 





water fails during | 


Widdowson, 


A Film Studio Power Station. 


| 

WE were recently invited by London Film Productions, 
Ltd., to inspect the new power plant at the Denham 
Studios, which is now in course of completion. * The plant 
is of especial interest, as it is one of the largest of its kind 
in the country, and is complete with all modern equip- 
ments, such as provision for supercharging and the 
recovery of waste heat from the exhaust gases. The 
installation comprises six eight-cylinder vis-a-vis Crossley- 
Premier oil engines coupled direct to Mather and 
Platt D.C, generators. The normal rated output for 
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POWER PLANT AT D 


each set, which runs at 250 r.p.m., 750 kW, with a 
two-hour overload rating of 25 per cent. Provision is 
made for increasing the output by supercharging and the 
supercharging blowers are electrically driven, the motor 
being coupled direct to the generator of the set. Along 
with each generator there is a static balancer, designed to 
deal with an out-of-balance current of about 25 per cent. 
on the middle wire. The load on the installation will 
comprise 500 kW for house lighting, while for stage 
lighting some 50,000 amperes at 110 volts, or 5500 kW, is 
required and about 120 kW of temporary lighting. The 
excess of these figures over the normal output of the engines 
is accounted for by the additional power obtained by super- 
charging. The heat from the main engines is recovered to 
the extent of 75,000,000 B.Th.U. per twenty-four hours in 
the form of low and high-grade heat, all the exhaust gases 
passing through thimble-tube boilers. The plant is silent in 
operation and the lighting is very steady. The use of a 
private power station ensures no flickering when heavy 
loads are suddenly put on or thrown off, and special care 
has been taken to ensure no vibration or noise. 








The Silentbloc Flexible Coupling. 


THERE are many forms of flexible coupling for connect- 
ing together driving and driven shafts, which may not be 
in exact alignment, and of them the Hooke’s joint is 
probably the most classic example. Joints of that 
type, however, suffer from the disadvantage that they 














DURALUMIN MAN CAGES 


} 
structed with the principal tension supporting and lifting 
members of mild steel angle and channel sections, while | 
the decks are supported on duralumin angle and channel | 

sections suitably secured to the main mild steel members. 
The deck plates themselves are mild steel and on all four 
decks 20 Ib. rails are fitted, so that the cages may be used 
as required for ore carrying only, or for a combination of 
ore and men. The sides of the cages are enclosed with 
yin. thick duralumin plate, together with duralumin 
stiffening flats. Combination hinged and sliding doors are 


fitted at the back and front of the cage on all decks and 
can, of course, be secured either in the closed or fully open 
position as when trucks are being carried. 











| is illustrated in the accompanying drawing. 
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FLEXIBLE COUPLING 


entail metal-to-metal friction and consequently ‘cannot 
have 100 per cent. efficiency. But by employing rubber as 
the transmitting agent, Silentbloc, Ltd., of Victoria- 
gardens, Ladbroke-road, Notting Hill Gate, London, 
W.11, have approached the ideal. A coupling by this firm 


It consists of two forged steel hub members mounted on 








floating centre to which each hub is separately connected 
through a pair of resilient rubber trunnion blocks. These 
trunnion blocks 90 deg. apart, are set under pressure into 


a two-piece riveted housing of pressed steel. The blocks 
are moulded over and permanently fastened to steel cores 
or bushings. These steel cores in opposite pairs are rigidly 
bolted to the end hub members of the coupling. The outer 
section of the rubber block, as shown in the illustration, is 
a fabric ring, so that it is securely held in the pressed steel 
centre. The shape of the rubber itself has been carefully 
designed to give uniform stress and deflection throughout 
its entire area. This feature is naturally of extreme 
importance and adds greatly to the life of the coupling. 
The coupling is made in a variety of sizes, which are 








ENHAM FILM STUDIOS 


rated to transmit up to 20 H.P. at 100 r.p.m. At higher 
speeds they will, of course, transmit greater powers. 








Research at the National Physical 
Laboratory. 


THE annual report of the National Physical Laboratory 
for 1935 was published on Monday of this week. It is 
obtainable from H.M. Stationery Office, price 12s. net. 
From it we take the following notes summarising some 
of the principal investigations undertaken in the different 
departments. 

Puysics DEPARTMENT. 

Structure of Cold-worked and Electro-deposited Metals.— 
The results previously reported on the internal structure 
of cold-worked metals have been further extended. It 
is found by X-ray methods that no change in structure 
occurs below the elastic limit, whilst above the yield 
point there is evidence, in the broadening of the spectral 
lines, that the normal crystal grain breaks up into a 
mosaic of component grains differing but little in orienta- 
tion. Only when the breaking stress is approached does 
this process give way to a distortion of the lattice within 
the grains, which at this point have dimensions of the 
order of 10-4 em. In electro-plated metals it is found that 
the diamond hardness number is definitely correlated 
with the breadth of the diffraction lines, and therefore 
either with lattice distortion or with the presence of 
crystallites of dimensions of the order of 10-° cm. As 
regards the orientation of the crystals, it is found that 
natural lustre is associated with a high degree of 
parallelism, and a dull surface with random orientation. 
Sound Transmission Through Building Structures.— 
Comparative tests of the sound transmitted through a 
lime mortar and lime plaster wall and a cement mortar 
and hard plaster wall showed that the use of lime does 
not increase the insulation, despite the widely held belief 
to the contrary. Floors provide a somewhat different 
problem from walls in that they have to insulate against 
impact sounds such as footsteps, rather than against 
air-borne sounds. The value of a floating floor has been 
recognised for some time, but detailed tests have shown 
that the area of the rubber pads on which the upper 
portion is carried can affect both the intensity and the 
composition of the transmitted sound. Improvement 
in the quietness of a room can also be effected by isolated 
ceilings. 

ELEctTRIcITy DEPARTMENT. 


High-voltage Research—The Report deals with the 
improvements which have been made in the oscillograph 
installed at the Laboratory during the past year. These 
include the substitution of metal for glass discharge 
tubes, improvement in the trapping of the electron 
beam, and the provision of pre-anode focussing. The 
first makes for a smoother discharge. The second enables 
the oscillograph to be run for long periods without appre- 
ciable fogging of the record by stray untrapped electrons, 
and the third increases considerably the ratio of writing 
electrons to total electrons emitted by the cathode. A 


record shown illustrates the breakdown of a spark gap 
0:05 microsecond after the application of the voltage 





the shafts to be connected. Between these is carried a 





wave to the gap. 
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The work which has been carried out for the British Elec- 
trical and Allied Industries Research Association during the 
past year included an investigation of the performance 
of insulators under transient electrical stresses, the break- 
down characteristics of insulating materials under such 
stresses, and a study of the operating characteristics of 
typical lightning protective devices. The third item is 
concerned with attempts to reduce the severity of the 
abnormal electrical stresses to which apparatus may be 
subjected. Two types of protective devices have been 
investigated, viz. (1) lightning arresters, and (2) wave 
modifying devices. The former are intended to limit the 
amplitude of the surge which can reach the apparatus 
to be protected. Under normal operating conditions the 
arrester should absorb negligible energy from the system, 
respond without appreciable delay to a steep-fronted 
surge, and finally, after the passage of the surge, interrupt 
quickly the power current which will tend to flow in the 
arrester. The purpose of the wave modifying device is 
to reduce the slope of the incoming surge and so to decrease 
the turn-to-turn stresses on inductive apparatus such 
as transformers, in front of which the device may be 
connected. 

Rapio DEPARTMENT. 

Direction Finding.—Special attention has been given 
to the design and construction of apparatus using spaced 
vertical aerials and to the application thereto of the 
cathode ray oscillograph. A recent model of this type 
of visual direction finder covers a wavelength range of 
40 m. to 230 m., and is considered to have an instrumental 
accuracy of the order of 1 deg. The manner in which 
such objects as power and telephone cables and metallic 
objects affect the observed bearings has been studied 
systematically to provide data for the choice of a satis- 
factory site for the installation of a direction finder. 
Observations taken on two types of aural medium-wave 
direction finders have been made over a considerable 
period, using the transmissions from the Kalundborg 
Broadcasting Station on a wavelength of 1260m. The 
results showed that about 90 per ceat. of the bearings 
were less than 2 deg. in error, while the maximum errors 
were about 10 deg. and 16 deg. in the case of the two 
models. This type of work is now being extended to 
cover the shorter wavelengths between 30 m. and 70 m. 

Electrical Properties of the Earth’s Surface.—Previous 
work has shown that the properties of the ground at any 
site can be examined by extracting samples of the soil 
and measuring the electrical resistance and dielectric 
constant with the aid of a special method developed for 
this purpose at radio frequencies. In recent work the 
measurements have been made over a frequency range 
of 1 to 100 megacycles per second, thus covering the 
medium, short, and ultra-short wavelengths between 
300 m. and 3m. Asa result of this work it may be stated 
that the resistivity of the sandy loam soil found in the 
Laboratory grounds at Teddington is about 9000 ohms 
per centimetre cube for all frequencies from 50 cycles per 
second up to 1 megacycle per second, falling to about 
half this value as the frequency is raised to 100 mega- 
cycles per second. 

ENGINEERING DEPARTMENT. 

Lubrication Research.—Investigations of journal bearings 
have been carried out over a number of years to find the 
relation of the operating factors (load, speed, and viscosity 
of the oil) to the friction of a bearing and to the thickness 
of the oil film, so that bearings can be designed to operate 
safely and yet with low friction. In the course of these 
tests the temperature of the bearing is raised until the 
oil film becomes so thin that the journal and bush 
eventually make contact and failure of the bearing occurs ; 
this leads to slight local wearing away of the bush surface. 
Because of the influence of this wear on the results of 
the principal measurements, and because the effect is 
of the kind that occurs when bearings are “run in,” 
during 1935 sensitive measurements have been made of 
the change of shape of the bush due to repeated runs to 
failure. It has been found that with one direction of 
rotation the wear occurs to one side of the centre line of 
the bearing ; then, if the direction of rotation is reversed, 
the bearing can be heated to a considerably higher tem- 
perature before failure occurs, due to the previous modifica- 
tion of shape of the bush surface, even though this modifi- 
cation only amounts to a small fraction of a thousandth 
of an inch. It follows, therefore, that running in is more 
effective if both directions of rotation are used, and that 
the running characteristics of a bearing can be markedly 
affected by very slight modifications of shape. 

Road Research: Wheel Impact.—Experimental work 
with a heavy six-wheeled vehicle fitted with apparatus 
which gives a continuous record of the impact forces 
between the road and the wheel, when the vehicle is 
running along a road, has been in progress throughout 
the year. Particular interest attaches to a large number 
of experiments carried out with this vehicle on a private 
road near Oxford, where speeds up to 45 m.p.h. are 
possible. The work has included the systematic investiga- 
tion of impact forces with four different tire systems, each 
at a number of inflation pressures and with different 
loads on the chassis. The effect of shock absorbers fitted 
to the axles has also been studied. Recording equipment 
for wheel impact forces has been designed and constructed 
for attachment to a 16 h.p. motor car. The electrically 
recording accelerometers made for this work are small 
and convenient in use, and are already proving valuable, 
not only for the specific purpose for which they were 
constructed, but also for other applications, such as the 
measurement of wheel impact forces on the driving axle 
of a locomotive. 


MeEeTALLuRGY DEPARTMENT. 


Oxide Films on Metals.—The thin films which form on 
the surface of most metals by oxidation are most con- 
veniently studied by means of electron diffraction. The 
film on aluminium, which is most effectual in checking 
further oxidation, has been shown at the Laboratory to 
be nearly amorphous ; most other metals form crystalline 
oxide films. Brass, when heated in air, is coated with a 
film of cuprous oxide at temperatures below 400 deg. Cent.; 
at higher temperatures zinc oxide appears. When 


aluminium is added to the brass the oxidation is checked, 
and it is not possible to detect crystals of aluminium 
oxide, suggesting that it is the amorphous layer of that 








oxide which has the protective effect. The oxide film 
on molten metals has also been studied. 

Metals at High Temperatures.—A complete study has 
been made of the behaviour of wrought irons, ingot iron, 
and carbonyl iron, the last being a nearly pure metal, under 
various conditions of loading and ‘temperature. These 
prolonged ‘creep tests are carried out in vacuo to avoid 
complications caused by the penetration of oxygen. The 
examination of the micro-structure at different stages 
and after fracture brings out striking differences between 
the materials, especially in respect of the formation of 
internal cracks. An alloy of copper containing nickel 
and silicon, which undergoes age hardening, has also 
been investigated, and as a result it has been found 
possible to put forward certain generalisations as to the 
relation between the maximum hardness reached in 
ageing and the time and temperature. When ageing pro- 
ceeds during the creep test, the effects of previous heat 
treatment are obscured or annulled, and this kind of 
change affects many alloys subjected to prolonged loading 
at high temperatures. Several alloy cast irons have been 
compared in respect of their scaling when exposed to flue 
gases, and it has been found that the composition influences 
not only the rate of scaling, but also the tendency of the 
scale to become detached. Cast irons containing nickel 
and chromium have an increased resistance to scaling. 


AERODYNAMICS DEPARTMENT. 


Research on High-pitch Airscrews.—The performance 
of high-pitch airscrews, such as are necessary on modern 
high-speed aircraft, has been established by experimental 
and theoretical work during the last three years. Retently, 
special attention has been given to the behaviour of such 
airscrews at low forward speeds, a matter of paramount 
importance in connection with the take-off of aeroplanes. 
Unfortunately, as the pitch is increased, the attainment 
of a large thrust during take-off becomes increasingly 
difficult. At low forward speeds the blades of the screw 
are stalled, because the angle at which they meet the air 
is too great. A partial remedy is to use a two-pitch or 
variable-pitch airscrew, so that the blades can be set to 
a finer angle during the take-off. To get the maximum 
effect, a two-speed gear is desirable as well, in order to 
permit the screw, at its lower pitch setting, to absorb 
the full engine power. But the variable-pitch screw 
and the gear-box are heavy, and the extra weight must 
be carried all the time, although it is only needed for a 
few seconds while taking off. It is therefore important 
to study the effects of variations of the airscrew design, 
e.g., the behaviour of different forms of blade section, in 
order to get the best possible take-off thrusts with the least 
possible additional weight of mechanical devices. 

Flutter Research_—The extensive research on the flutter 
of aeroplane wings and tail units carried out a few years 
ago did a great deal to eliminate danger from the occur- 
rence of flutter in flight. The recent rapid increase of 
flight speeds has made it necessary to carry the matter 
further. Flutter theory has hitherto been based on the 
usual assumptions made in the treatment of problems 
involving small oscillations, namely, that all force varia- 
tions can be treated as linear functions of the displace- 
ments and velocities in the oscillation. If this assumption 
were rigorously true of aeroplane structures, the flutter- 
prevention measures deduced from the theory would 
eliminate flutter completely. Unfortunately, the assump- 
tions of linearity are not accurately fulfilled in practice ; 
hinge moment curves for the control surfaces, for instance, 
are often not straight lines, and the effect of friction in 
the control mechanism constitutes another important 
divergence from the linear assumptions. It is therefore 
becoming of increasing importance to study the effects 
of such departures from the simpler theory, and a general 
investigation is being carried out at the Laboratory on 
the oscillations of dynamical systems obeying non-linear 
laws, with special reference to those systems occurring 
in aircraft. The problem is to a great extent new, and 
involves very difficult mathematics. 








TIN-PLATE SITUATION IN CANADA. 





THe Announcement to the effect that the Algoma 
Steel Corporation is to widen out its scope of production 
to include the manufacture of tin-plate, following shortly 
after the decision of Dominion Foundries and Steel, Ltd., 
of Hamilton, Ontario, to manufacture tin-plate, is a matter 
of considerable significance. A few years ago the Canadian 
Steel Corporation at Ojibway, Ontario, subsidiary of 
the U.S. Steel Corporation, discontinued manufacture of 
tin-plate in Canada and at that time the Empire trade 
agreement was consummated; it appeared to be the 
belief that the Canadian market for tin- plate should be 
largely confined to the British mills. Subsequently some 
tin-plate production was entered into in Sarnia, Ontario, 
by a Canadian subsidiary of one of the British mills. This 
production is now being augmented by production in two 
other Canadian plants, despite the fact that Welsh tin- 
plate enters Canada duty free. Canada’s imports of tin- 
plate from the United Kingdom have increased greatly 
under the Ottawa agreement, particularly since its 
manufacture was largely discontinued in Canada by 
American interests. 

The large importation indicates the market that exists 
in Canada for tin-plate, and this is perhaps luring some 
Canadian steel firms to enter into its production, despite 
the free entry of Welsh tin-plate. The black plate for 
tinning cannot be imported from the United States to 
advantage. It is understood that it was the prospect of 
having to pay duty on black plate imports from the 
United States while getting no protection against the 
finished tin- -plate from Wales that was largely responsible 
for closing the tin-plate plant of the Canadian Steel 
Corporation at Ojibway. Incidentally it is reported that 
an attempt is now being made to raise capital to re-open 
the tin-plate mill at Ojibway. under different control. 








On the recent retirement of the commodore of the 
P. and O. fleet, Captain E. J. Thornton, the post has been 
taken by Captain J. B. Browning. 








The Demolition of Waterloo 
Bridge.* 


By EKNEST JAMES BUCKTON, B.S8c., M. Inst. C.E., and 
HARRY JOHN FEREDAY, M. Inst. C.E. 


(Concluded from page 462.) 


Deratts OF DEMOLITION SCHEME. 


Steel Work.—The first necessity was to lighten the whole 
of the structure by taking away the parapets, pavements, 
road surfacing materials, cornice and frieze course, and the 
large quantity of clay filling covering both the arch stones 
and the stone slabs over the hollow spandrels. By this 
means approximately 2000 tons of material was removed 
per span, leaving a level deck of the full width of the 
bridge. The only precautions necessary in this part of 
the work were those of keeping the loads on adjacent 
spans approximately equal, and of arranging the special 
hump loading over the distorted arches Nos. 5 and 6. 
The steel work was erected on the deck thus provided. 

The steel work consisted of two inner and two outer 
girders, set at 12ft. centres, at all spans except arch No. 5, 
which was propped. Each girder was of a truss type 
having eight panel points from which suspender rods 
were hung. The suspender rods from the outer girders 
were of 2}in. in diameter, and those from the inner girders 
were 3in. in diameter for the six central rods and 34in. in 
diameter for the end rods. The suspender rods had to 
pass through the arches, thus necessitating the drilling of 
thirty-two vertical suspender rod holes per span. 

The steel work in the girders was fabricated at Messrs. 
Arrol’s works at Glasgow, sent to the work by sea, and 
delivered at the site in barges in pieces not exceeding 
5 tons in weight. These pieces were lifted from the barges 
by the derrick cranes on either side of the propped arch 5 
and stacked on this arch, from which they were fed first 
to the adjacent spans for erection. The girder work was 
built up off timber packings at about 12ft. spacing. As 
soon as a pair of inner gantry girders was completed 
material for the next span was transported along their 
length on bogies running on a 2ft. gauge track between 
them. 

The gantry girders were designed to clear the arches and 
to span from pier to pier, and, by means of their thirty- 
two suspender rods passing in the holes drilled through the 
arches, to carry the centering. The two outer girders 
were designed to support only occasional local loads con- 
sisting of a few arch stones; the inner girders, however, 
were designed to carry the full weight of a 12ft. width of 
the central strip of the arches. 

The suspended centering to each of the river arches was 
in seven separate portions, connected by articulated joints 
so as to ensure close contact with the arch soffit. The 
centering of the Embankment arch was also suspended, 
but in a rigid length of 68ft. over the central part, with 
two articulated ends, each 15ft. in length. 

Each section of the centering to the river arches was 
erected on a barge and mounted on lifting girders. The 
barge was towed to a position immediately below that to 
which the section belonged. A specially designed frame 
was placed on the top of the gantry girders above, from 
which wire rope tackles were hung and shackle to the 
lifting girders. The sections were raised by means of four 
3-ton hand winches mounted on the frame. 

The time taken for the erection of each section, inclusive 
of the towing away of the barge and its return to its berth 
in the centre of the river, was 1} hours. 

The Embankment arci. was specially surveyed so as to 
get the centering fabricated to fit with as little clearance 
as possible. This centering contauiod four lines of girders, 
which were to be placed under the four gantry girders and 

nded from them, and two fascia girders. Each of 
these six girders contained a central portion, capable of 
spanning 56ft. clear between its erection supports, and 
two articulated end pieces. The six central portions were 
each delivered in two pieces, which were connected up 
at site and lifted by the two travelling gantry cranes into 
position at the west end of the Embankment arch, whence 
they were hauled in under it on sliding ways, after lagging 
joists and skin plating had been placed and welded. 

After the centering under the Embahkment arch had 
been drawn up close under it by means of turnbuckles on 
the suspender rods, all voids between the skin plating and 
the arch stones were filled with dry sand poured through 
the holes for the suspender rods and blown in from the 
sides by compressed air. When the arch stones were 
removed it was found that this method of filling the voids 
had been effective. 

Preparation of Arches Nos. 5 and 6 for Demolition. 
Since pier No. 5 had settled so considerably relative to 
piers Nos. 4 and 6 adjacent to it, careful attention was 
necessary in preparing for the demolition of arches Nos. 5 
and 6, particularly as it was decided to remove arch No. 6 
in the same manner as all the other arches (except arch 
No. 5) by means of steel centering slung from overhead 
gantry girders. Thus it became necessary to remove the 
propping under arch No. 6. This had been in place for ten 
years, and the effects of its removal on both arch No. 6 
and the sunken pier No. 5, which would then become 
propped on one side only, demanded consideration. Both 
arches Nos. 5 and 6 were distorted badly and the effective- 
ness of the propping was uncertain. Experiment on a 
model, as well as observation at site, gave clear evidence 
of the existence of arch action in the spandrel walls over 
pier No. 5. 

It was obvious that every precaution should be taken 
to prevent these two arches from changing their shape. 
The joints in the soffits of both arches were carefully 
inspected and found in many cases to be open, but there 
was no evidence of the existence of a dangerous horizontal 
arch across the width of either arch due to the pressure 
on the external spandrel walls. This was a possibility 
that had to be considered, because no arch action of any 
magnitude could take place across the top of pier No. 5 
in the material of the internal brick spandrel walls for 
two reasons, first, because there were no square-cut 
joints to ‘‘ mesh” and, ‘secondly, because i ction of 
the pressure at the “‘ cogs ”’ in the external spandrel walls 


* Excerpt Journal of the Institution of Civil Engineers, 
Session 1935-1936. 
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revealed that brickwork would under similar conditions 
crush locally, and thus fail to transmit the pressure. 
Before proceeding therefore to eliminate arch action on 
the external spandrel walls, the following precautionary 
measures were adopted :— 


(a) All open joints between the voussoir courses were 
caulked throughout arches Nos. 5 and 6. This caulking 
was carried out in lead, which proved to be the most 
suitable material for ramming up from below. Inspec- 
tion was made of the extrados courses by entering the 
vaults, but no voids in the joints on the extrados of 
these arches were found. 

(b) Both these arches were hump-loaded on their 
half spans remote from pier No. 5, in order to induce a 
“line” arch in them in conformity with their deformed 
shape. 

(c) The propping to both arches was inspected and 
was generally found to be very lightly loaded. The 
wedging of the propping to arch No. 6 was kept hand- 
tight only, and that to arch No. 5 was driven tight. 


Four vertical chases were cut, two through the upstream 
and two through the downstream spandrel walls, one on 
either side of pier No. 5, between vertical lines inscribed 
on previously placed brass plugs (Fig. 7). The resulting 
reduction in the horizontal distance between these lines 
was considerable, and the soffit level under the crown of 
arch No. 6 was lowered appreciably. The chases were 
necessary on both sides of pier No. 5 because a chase on 
one side only would not have eliminated all strut action, 
since it would have continued to exist in the uncut span- 
drel, being maintained by friction across the horizontal 
courses and so down to the pier. It had always been 
evident, by inspection, that the force was greater in the 
spandrel walls in contact with arch No. 5 than in those in 
contact with arch No. 6. 

When the cutting of all chases was completed, it was 
proved by observation of levels and examination of the 
propping that arch No. 6 was then acting as a true arch 
and that arch No. 5 was acting correspondingly as a bent 
strut. The wedges under arch No. 6 were then further 
slackened and the propping subsequently removed. By 
these means all risk of any dynamic effect in the process 
of the redistribution of the forces in these arches was 
eliminated. 


PROCEDURE IN THE DEMOLITION OF THE ARCHES. 


Throughout the period of demolition of the arches, arch 
No. 5 was always kept more heavily loaded than the arches 
adjacent to it, so that it could always resist any tendency 
for piers Nos. 4 and 5 to rotate towards it, while the props 
under it would always prevent the reverse tendency. 
Arch No. 5 and, to a lesser extent, arch No. 6, were always 
kept hump-loaded on their high sides (those remote from 
pier No. 5) in order to induce lines of pressure in con- 
formity with their distorted shapes. A load was also kept 
during certain stages on arch No. 7 in order to reduce the 
inequality of loading on the two sides of pier No. 6. 

After the preparatory work described, the remaining 
clay filling was removed at all arches more or less simul- 
taneously, followed by the simultaneous and symmetrical 
removal of all spandrel walls. 


“6 ’ 


and the arch stones in the “ outer” strips were racked 
back at about 45 deg. in plan from the arch keystone. 
The arches remained self-supporting. This was the 
condition causing maximum deviation of the “line” 
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Notre.—Commencing November 12th, 1934, chases were 
cut two courses at a time simultaneously on the upstream and 


downstream faces, in the following order :— 


| Number of courses cut. 
Date. 





Arch No. 5. Arch No. 6. 
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FIG. 7—VERTICAL CHASES ON PIER NO. 6 
arch from the arch axis, but the resulting calculated 


maximum stress was only about 50 per cent. greater 
than the calculated maximum stress in the arch rings 





The actual removal of the arches themselves was com- 


The External 8pandrel- Walls 
Were Cut Back to This Line to 


Facilitate the Removal of 
Arch Face Stones 


when the bridge was in service, and only a fraction 
of the safe compressive 
stress. In the process of 
demolition the mortar was 
found to be very good and 
the taper on the arch stones 
regular. Following the longi- 
tudinal joints, and by drilling 
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for any indications of danger, permanent plumb bobs 
were hung at both ends of all piers and abutments, and 
centre lines pegged on the arches. The levels of piers and 
arch crowns were also watched. Readings were taken 
periodically so that any movement of piers or arches 
would be noticed. No unexpected movements of any 
magnitude occurred. 

The final loading of the two inner gantry girders with 
the 12ft. wide middle strip of the arch required some further 
precautions. The two inner gantry girders in taking up 
their load would deflect about l}in. and the outer gantry 
girders, through the action of their sway bracing, about 
half of this amount. It was necessary therefore to jack 
this deflection into the girders without causing any 
dynamic effect, and it was also expedient to avoid the 
unbalanced effect on a pier when the thrust of the remain- 
ing portion of an arch on one side only was ©» aoved. 

The effect of the subsequent elastic recovery of the 
girders when the arch voussoirs loading them were 
removed had also to be considered. This elastic recovery 
would severely strain and tend to break the end rods where 
they were tied down to the end voussoirs, since the latter, 
being in contact with those remaining attached to the 
piers, would be held down by friction and mortar adhesion 
between the courses. 

The calculated load at each suspender rod when loaded 
with the middle strip of the arch averaged about 38 tons, 
inclusive of steel centering. All sixteen suspender rods 
to the inner gantry girders were provided with jack 
emplacements (Fig. 9). Sixteen pairs of jacks were put 
into these emplacements, all connected to one pump and 
pressure gauge. 

The procedure adopted in jacking was to commence 
at arch No. 8 and “ half-jack ” this arch, applying 21 tons 
to each rod. The second battery of jacks was in place on 
arch No. 9 and this arch was “ fully-jacked ’’ to 33 tons 
at each rod. The jacks from arch No. 9 were then placed 
at arch No. 7 and this arch half-jacked, followed by the 
full jacking of arch No. 8, and so on until all the arches 
were fully jacked. The emplacements and jacks were 
then installed on the end rods only, so that the stress in 
these rods during the process of removal of arch stones 
could be watched by periodically jacking them, and could 
be eased if they were found to be unduly stressed. 

The removal of the middle strips then proceeded. A 
few stones were first removed from the centre, and then as 
those adjacent were removed they were stacked on the 
middle of the span so as to keep the gantry girders deflected 
until the end courses were removed. The stacks of stone 
at the middle were then taken away. 

As the stones were removed from the centre of the span 
the load in the end rods was found to increase, but not to 
any dangerous extent. 

The masonry from the bridge has been removed to 
Harmondsworth, in Middlesex. 

Removal of Gantry Girders.—The suspended centering 
was lowered on to barges in sections suited to the capacity 
of the two 6-ton gantry cranes. The outer girders were 
removed by means of the gantry cranes working over the 
inner girders, and the inner girders themselves removed 
by cantilevering back. These girders had been designed 
with this method of removal in view, and had been pro- 
vided with suitable top connecting links and heel thrust 
blocks. On the north side spans Nos. 1 and 2 were 
balanced and removed from pier No. 1 ; on the south side 
span No. 9 will be removed from staging constructed 
beneath it. 

Drilling Holes.—The drilling of the necessary holes in 
the masonry to the required degree of accuracy, and within 
the time during which the gantry girders were being 
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X.—The positions of the*spandrel walls and concrete beams are indicated here in relation 
to the top of the courses shown. 
Y .—This strip of arch stones remained unbroken until its weight was finally transferred by 
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the removal of arch face stones. 


FIG. 8—-REMOVAL OF ARCHES 


menced (Fig. 8,), by “nibbling,” that is, taking away 
from arches in succession a few voussoirs at the 
crowns on both up and downstream sides. This was 
carried on until the 12ft. strip was left in the centre, 


width was 12ft. but varied by Gin. in or 


i gonal strips commencing with the sirip 
adjacent to H.E. Each diagonal strip was released from the 12ft. middle strip by 
necessary one of the stones. Stones which tended to become loose 
L} u al strip were disconnected and taken away. 

The part of the external spandrel walls shown double-hatched was cut away to facilitate 
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12ft. wide middle strip was left. 





erected, presented some difficulty. In all, four hundred 
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In order to keep the work under control and to watch | of the holes 5in. The holes in the steel centering were 7in. 























= 
END VIEW. 






& 


FiG. 9-SUSPENDER RODS AND JACKS 


could not be worked to, the outer strips of the arches were | and thirty-six holes were drilled, with a total length of 
gradually racked back to the final position where the | 4234ft. 


The diameters of the rods passing through the 
holes were 2}in., 3in., and 34in., and the nominal diameter 





500 


THE ENGINEER 





May 8, 1936 








in diameter. The holes were centred by plumbing from 
the suspension points on the girders after the bottom 
booms were erected. The difficulties experienced in keeping 
the holes true to line were mainly due to the obliquity of 
joints in the masonry passed through and to variations in 
the kind of stone met with. The drill tended to ‘‘ run” 
in the direction of the lower resistance. 

The drilling was done by the Demolition and Construc- 
tion Company, Ltd., under a sub-contract. Seven Holman 
rotary percussion compressed air drilling machines were 
used in the work. The air supply at 80 lb. per square inch 
was provided by three motor-driven stationary com- 
pressors, each of 300 cubic feet per minute capacity, and 
one portable petrol-driven compressor of 220 cubic feet 
per minute capacity. A 4in. main laid under the footway 
of the temporary bridge, with branches at each pier, 
delivered air along the work from the compressor house 
situated by the south abutment. Two receivers were 
installed, one near the compressor house and one near the 
middle of the bridge. Each machine had an air con- 
nection lin. in diameter and a water connection }in. in 
diameter. The drilling bits were of the cruciform type, 
measuring 5}in. across the blades and were fixed to rods 
of l}in. diameter. The rate of progress in drilling was 
very variable ; its average was 8ft. per machine per day 
of two ten-hour shifts, the maximum being about lft. 
per hour. 

Breaking Up of Concrete Aprons.—To safeguard the 
piers against the effects of scour, concrete aprons were 
provided in 1882 at all the piers except No. 1, which 
had been incorporated in 1863 in the masonry con- 
struction of the Victoria Embankment. The aprons con- 
sisted of a 14ft. width of concrete slabs from 2ft. to 3ft. 
in thickness laid all round the pier and edged by 12in. by 
i2in. timber sheet piles about 15ft. long. The top of the 
concrete aprons was generally at about river bed level. 
The external measurements of the aprons were about 
115ft. by 61ft. In demolishing the pier foundations it was 
decided to keep the cofferdams to the internal measure- 
ments of 95ft. by 38ft. The aprons had therefore to be 
removed under water. Holes l}in. in diameter spaced 
about 24ft. apart were drilled in them by means of 1}in. 
diameter drills fixed to lin. rods 20ft. in length operated 
from staging and passed through long guide tubes. As 
each hole was drilled, 6 oz. gelignite cartridges were passed 
through these tubes into the hole. After blasting, the 
concrete was removed by grabs. 

Cofferdams for Piers.—The steel sheet piling used for the 
cofferdams consists of Dorman, Long’s Krupp K..iii 
section, of length 50ft. and weight 32-56 lb. per square 
foot. The walings are spaced at 17}ft. between the first 
and second frames and 10ft. between the second and third 
frames. Both walings and frames are composed of steel 
joists fabricated mainly from material that had been used 
in the suspended centering for the arch demolition. Pier 
No. 5 has now been completely demolished and the work 
on pier No. 6 is proceeding. 

CoNCLUSION. 

The bridge was not constructed as a national monument. 
It was originally built as a commercial undertaking for 
profit, and was given the name of ‘‘ Waterloo ” Bridge as 
an afterthought. 

It became a serious obstruction to river traffic and both 
its roadway and footpaths were too narrow for modern 
needs. Structurally it had failed. Appreciable settlement 
of its foundations is said to have occurred during con- 
struction. Protective measures against the effects of 
river scour and wash from steamers became necessary, 
and in 1882 were provided by the construction of aprons 
round the piers. In 1923-24 the foundations of piers Nos. 5 
and 6 were definitely failing and arches Nos. 5 and 6 dis- 
torted—both having to be propped—and the structure 
sagged 24ft. 

It could have been restored and, had it really been a 
national monument and not obstructing a commercial 
river, the heavy expenditure would have been justified. 
Viewed from the Embankment it was a beautiful bridge, 
but passing under or over it was disappointing. It had 
had its day and lived its life. Apart from its failure and 
consequent propping, it had passed from utility to 
obstruction by the changing conditions around it. Its 
beauty remained, but was marred by a broken back. All 
Londoners, including the authors, will regret the passing 
of Rennie’s bridge, but a busy river is not a suitable site 
for an obsolete monumental structure. 

The demolition of the old bridge to make way for replace- 
ment by one of more ample proportions has been accom- 
plished so far without mishap. The precautions taken 
and the sure, if slow, methods followed have been successful 
in obviating the general collapse which must almost 
inevitably have occurred if any one of the arches had given 
way prematurely. 

The remainder of the task, consisting in the removal of 
the piers from the river bed, although rather behind 
programme time, is proceeding according to plan, to clear 
the way for new construction. It may be of interest to 
state that it is intended to preserve a typical portion of the 
old bridge in the south abutment of the new bridge. 








South African Engineering Notes. 


(By our South African Correspondent.) 
CaPE Town, April 15th. 


World’s Largest Precooling Plant. 


Wuart is claimed to be the largest precooling 
store in the world is now being built at the South Arm 
of the Table Bay Harbour, Cape Town. Nearly 600 men, 
of whom 170 are Europeans, are working to complete it 
by the end of the year in time for the next deciduous fruit 
season. On September 15th, 1935, excavations for the 
foundations began, and soon afterwards the building 
started ; 5000 cubic yards (about 7000 tons) of reinforced 
concrete were required for the foundations; 900 tons o 
steel, supplied by Krupps, Germany, are being used for 
the structure; and another 130 tons of special steel for 


reinforcing purposes. The first post was erected on Janu- 
ary 30th, and by March 4th a start was made with the 
brickwork, 


the men working in three shifts. About 


f| Protection is to come! 





three-quarters of the steelwork has been erected, and a 
start is to be made soon with the fitting of the corrugated 
iron roof, a big task as it will have an area of over 4 acres. 
The store will have a length of 878ft., 200ft. width, and 
27ft. height from ground. The estimated cost is £275,000. 

The precooling chambers will have a width of 74ft. and 
will be situated in the centre of the building, extending the 
full length. On the inner side of the shed will be a long 
corridor or “ air lock,” also 74ft. wide, and extending the 
full length of the shed. Into this, fruit trains will run, the 
fruit being moved direct from the truck into the pre- 
cooling chambers through insulated doors. When required 
for shipment, the fruit will be taken into the shipping 
corridor on the seaward side of the precooling chambers. 
This corridor, which will extend the full length of the store, 
will be 21ft. wide. On the seaward side of this will be a 
general cargo corridor. There will thus be two separate 
general cargo sections with a combined floor area of 25,000 
square feet. The precooling chambers will have a total 
floor area of 65,000 square feet, and will be able to accom- 
modate 3600 tons of fruit at a time, with a handling capa- 
city of 1800 tons a day. An underground tunnel will feed 
the subterranean cool chambers, which are to be built into 
the store to be erected on D berth, and there will be storage 
capacity there for a further 1000 tons. An overhead gantry 
will connect the precooling store with the top floors of 
Nos. 3 and 4 South Arm sheds, which are to be insulated 
and fitted for handling between 1000 and 1200 tons of 
fruit. ‘The total storage capacity at the port will thus be 
between 5600 and 5800 tons when these works are com- 
pleted, against the 3828 tons of the existing stores. A 
large number of machines will be required to keep the pre- 
cooling store operating. There will be water pumps, brine 
pumps, ammonia pumps, compressors, brine concentrators, 
condensers, electric transformers, fans, and many smaller 
machines. Seventeen great fans will keep fresh air circu- 
lating through the building. In each of the fourteen bays 
of the roof there will be an electric fan drawing out 
5000 cubic feet of air a minute. They will completely 
change the air in the shed three times ev: ery hour ; 4000ft. 

of air ducts, about 3ft. wide and from 2ft. to 5ft. deep, 
will enable the air in the cool chambers to circulate con- 
tinuously. It is estimated that about 500,000 bricks 
will be used in the store and 556,000 square feet of cork 
for insulation purposes ; 60,000ft. of alfol for the insula- 

tion of the doors has been imported, and 100 tons of 
bitumen. 


£100,000 Dredger for East London. 


“The Union Government has ordered a 3500-ton 
dredger from Lobnitz and Co., Ltd., Renfrew. It is to 
be stationed at East London, and will cost £100,000. 
It will be one of the largest in the world, and will be of 
the bow-well suction hopper type, carrying spoil in the 
hold. This dredger will be steam driven, and will have 
twin screws, and coal will be used as fuel. Construction 
will begin as soon as possible, and it is expected that the 
dredger will be completed about the end of the year. 
Messrs. Lobnitz will, in addition to the hull, construct 
the dredging plant and the machinery of the vessel. 
In order to make an early start on the improvements that 
have been planned for the Durban harbour, the Union 
Government has purchased a big bucket dredger from the 
Bombay Port Trust for £20,000. The dredger, which is 
named “ Silurus,” is now on her way to South Africa. 
The “ Silurus ”’ is the largest bucket dredger ever owned 
by the Administration. She is somewhat similar in general 
design to the ‘‘ Sir Thomas Price,” well known in Table 
Bay, but has a gross tonnage of 1925, against the 1473 
of the “Sir Thomas Price,’ and her length is 267ft., 
against 240ft. The ‘Sir Thomas Price,” since her con- 
struction in 1925, has been South Africa’s largest bucket 


dredger. The “ Silurus”’ has a heam of 46-2ft. and a 
depth of 19-6ft. She was built in 1915 by W. Simons and 
Co., Ltd., Renfrew, and has twin-serew reciprocating 
engines. 


New Cranes for Durban. 


The Railways and Harbours Administration 
has decided to purchase thirteen modern 4-ton electric 
cranes to be erected between A and C sheds at the Point 
(Durban). Two of the cranes are additional to the present 
equipment, and eleven will replace a similar number of 
3-ton electric cranes which are regarded as not up to 
present-day requirements. Their jibs are not long enough 
to reach the holds of the new mail ships. Tenders are 
returnable in May, and it is hoped the new cranes will 
be in service before the end of the year. Two 4-ton 
cranes were recently dismantled at Maydon Wharf and 
re-erected at the Point, where the volume of tonnage 
handled is making heavy demands on cranage facilities. 
It is considered that still more cranes will soon be required 
to cope with the growing traffic at Durban harbour. 


Dearer Iron and Steel. 


There is much criticism in the Union of the 
agreement reached in London two months ago between 
the South African Iron and Steel Corporation (Iscor) and 
the European steel exporters represented by the British 
Iron and Steel Federation and the International Steel 
Cartel. The brief official announcement simply said that 
Iscor would have a monopoly of the South African market 
limited only by plant capacity in those products which 
it is equipped to manufacture. The balance would be 
supplied by importers under the control of the two other 
parties to the agreement. This made it clear that a free 
market no longer exists. Customers can be made to take 
Pretoria steel at Pretoria prices up to Iscor’s maximum 
production or go without. But that is not all. The 
balance of tne market is secured in proportion to those 
already supplying it. This is to be done, it is understcod, 
under a clause of the agreement. Iscor has undertaken 
“to use its best endeavours with the Government of 
the Union to obtain effective protection to implement 
these arrangements, and, if necessary, to secure the 
introduction of a system of licensing of imports.” So 
Yet in 1930 Dr. van der Bijl 
stated that Iscor would not have to rely on further 
protection ; their protection would be the natural sort 
already provided by rail and ocean freight charges. As 
for prices, they had worked it out that the cost of producing 
steel ingots, when compared with the cost of production 





in Europe, would be such as to indicate that the Pretoria 
Works must be successful. Now it would appear that 
the calculations have gone astray, that the natural 
production is insufficient, and that further artificial aid 
is called for in the shape of a monopolistic agreement 
buttressed by ‘‘effective protection.” The greatest 
sufferer by these measures will be the gold industry, 
which already carries the whole country on its back. 
It will be prevented from taking advantage of the 
lowest prices to be got by free competition. The 
next biggest sufferer will be the South African Railways. 
The railways already stand to lose enormous sums 
in revenue when 350,000 tons of steel hitherto annually 
carried from the coast to the Rand are manufactured 
on the spot, and they are to be saddled, in addition, with 
higher prices for the steel they require for their own use. 
It is deliberately stated in the Press and by many con- 
sumers in the Union that the market prices are to be 
adjusted at a higher level than they would normally 
stand at in order to ensure that the millions of taxpayers’ 
money invested in Iscor may show a profit. 


Acceleration of Train Services. 


The increase of speed in railway passenger trans- 
port in South Africa since May 31st, 1910, the day on 
which the four colonies now comprising the Union of 
South Africa were merged into one State by the South 
Africa Act, has been astonishing, particularly when the 
nature of the country is considered. When Union took 
place the fastest passenger train between Cape Town and 
Johannesburg, a distance of 956 miles, took 43 h. 50 min., 
and the next fastest occupied 47 h. 25 min. on the journey. 
To-day the “‘ Union Limited” conveys passengers from 
Johannesburg to Cape Town in 28 h. 25 min., and the 
*“Union Express,” travelling from Cape Town (at sea 
level) to Johannesburg (6000ft. above sea level) in 
29 h. 45 min. As soon as the relaying of the track with 
heavier rails and the elimination of many sharp curves 
and excessive gradients has been carried out, the Adminis- 
tration aim at reducing the time for the journey to about 
20 h. During 1935 the following reductions in schedule 
time were effected :—Durban—East London, 720 min.; 
Johannesburg—East London, 325 min.; Bulawayo 
Johannesburg, 315 min.; Bulawayo—Cape Town, 706 min.; 
Johannesburg—Lourenco Marques, 283 min.; Durban 
Cape Town, 180 min.; Cape Town—Durban, 157 min.; 
East London—Durban, 142 min.; and Johannesburg—Port 
Elizabeth, 115 min. At Union, in 1910, the open mileage 
of the railways was 6894 miles ; to-day it is 13,05] miles. 
The earnings in 1910 were £10,455,819, and for the year 
ended March 3lst, 1936, they were £31,913,812, plus 
£3,500,000 special appropriation from surplus. The 
regular staff during the period dealt with increased from 
39,584 to 79,530, and the capital cost of the railways from 
£73,066,830 to £146,000,000. In the year 1913 the first 
departmental road motor service was introduced. At the 
end of 1925 the aggregate route mileage of departmental 
road motor services in operation was 501; to-day the 
services extend throughout the length and breadth of 
South Africa, and are being operated over 11,189 miles. 


Cable Factory for the Union. 


The Vereeniging industrial centre is to have 
another new and important industry, viz., the manufac- 
ture of electric cables. The new company will be known 
as the African Cables, Ltd., with Mr. J. N. McKenzie, 
chairman, and D. D. Watson, managing director. The 
company will have a capital of £1,000,000. At present 
about £1,250,000 worth of electric cables are imported 
into the Union annually. At first only a part of the require- 
ments will be supplied, but later the company will 
endeavour to supply all the Union’s requirements. The 
new factory will use a large tonnage of copper, galvanised 
wire, lead, jute, copper insulation, and paper, which will 
be required by the factory as raw material. 


Port Elizabeth’s New W.. 


The Port Elizabeth City lecided to 


raise a loan of £170,000 for the purpos ving the 
water supply of the city. This sum inc: ounts for 
oir. The 


replacing certain mains and a new serVice r- 
£170,000, however, is merely preliminary expenditure to 
pave the way for the important Kromme River scheme, 
which the engineers are now investigating, and which, 
if adopted, will probably cost £900,000. The Council 
has also agreed to prepare specifications with a view to 
having an aerial survey made of the country between the 
city and Kromme River, 70 miles away, for the purpose of 
enabling the shortest and most economical pipe line to be 
followed. 








CATALOGUES. 





Hancock Anp Co. (Engineers), Ltd., Progress-way, Croydon. 
—A handbook describing the firm’s oxygen-cutting machines 
and their operation. 

Ruopes, BryDEN AND Youartt, Ltd., Gorsey Mount-street, 
Stockport.—Particulars of an automatic pumping outfit with a 
pressure storage tank. 

Wa. Asquitu, Ltd., Halifax.—Catalogue R56, dealing with 
the L.D. type radial drilling machines, which are built in sizes 
from 3ft. to 6ft. maximum radius. 

W. T. Henuey’s TetecrarPx Works Company, Ltd., Holborn 
Viaduct, E.C.1.—Catalogue W B 6, on underground disconnect- 
ing boxes of the narrow and selective types. 

M.C.L. anp Rerxtition, Ltd., Pool-lane, Langley, Birming- 
ham.—A small catalogue containing data and illustrating alpha- 
betically the firm’s products with humorous cartoons. 

Pontes, Ltd., 3, London Wall-avenue, E.C.2.—Catalogue 
No. 100 on “‘ Adastra ”’ sectional steel poles and fittings, which 
are particularly supplied for overhead transmission lines. 

British ALumIniuM Company, Ltd., Adelaide House, King 
William-street, E.C.4.—Publications No. 365, on aluminium 
sections, and No. 371, or: sluminium in the rubber industry. 

Gro. H. ALEXANDER MACHINERY, i 82, Coleshill. street, 
Birmingham, 4.—A brochure t and Con- 
struction of the Cyclo-gear,” and a Senos ¢ describing the gears. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Steel Position. 


Producers of all descriptions of steel have satisfac- 
tory order books, and a steady volume of inquiry is being 
received on home account. The feature of the week was 
the meeting between representatives of the British Iron 
and Steel Federation and delegates of the Heavy Steel 
Makers’ Association at which it was expected that a price 
advance would be announced. Disappointment was 
expressed at the decision that sales would continue to be 
made at present prices for delivery up till June 30th next. 
During the past month detailed production costings had 
been submitted to the Federation executive by various 
makers of heavy sections, in support of their urgent 
request that a price increase of at least 10s. per ton should 
be approved. In view of the undertaking given in con- 
junction with the granting of the tariff, the Federation 
officials feel that they have no power to compromise over 
the question. The matter, therefore, remains in abeyance 
for the time being, but with only two months of the half- 
year to go, a decision must be arrived at in the near future. 
The shortage of semis, particularly soft billets, is causing 
the makers of steel bars considerable inconvenience, 
but in some other directions the position has become a 
little less tight as regards deliveries, although in most 
cases not less than a month is required. The home prices 
of welded steel tubes have been advanced by about 10 
per cent., and it is expected that the prices of cold-drawn 
and hot-drawn tubes will follow suit in due course. Since 
the break-up of the Tube Cartel in March last year, the 
industry has suffered keenly from cut prices in all markets. 
This is indicated by the exports of tubes from Great 
Britain during the past quarter, which, although they 
increased to 49,000 tons from 43,000 tons in the first 
quarter of last year, fell in value from £953,000 to £875,000. 
Special quality sheets, suitable for the motor car trade, 
have formed a large proportion of the steady business 
passing in steel sheets. The home railways have ordered 
good tonnages of rails, and most companies have bought 
more freely than for some years past. The majority of 
the steel mills have substantial orders in hand, and there 
is every indication that production this year will prove a 
record. 


Pig Iron. 


The scarcity of foundry iron has become more 
acute during the past week, and consumers of Cleveland 
are anxiously awaiting a resumption of supplies. Deliveries 
of Cleveland foundry iron have been practically suspended, 
and it is reported that at the moment there is not a single 
furnace producing this description. The position would 
be even more serious but for an arrangement whereby 
Midland producers send supplies to regular consumers of 
Cleveland foundry iron. It is understood that in a few 
weeks two furnaces will be put on to the production of 
Cleveland, but meanwhile it appears that deliveries of 
this iron must imevitably get still further into arrears. 
Industrial consumers in the Midlands, who normally 
obtein special consignments from other districts, are 
limited in existing conditions to the output of furnaces 
in shir dwn area. Producers of Derbyshire and Northamp- 
tonshire pig iron closed their order books last week until 
the end of June, and as they require a premium of 5s. per 
ton for delivery from July onwards and are not willing 
sellers then, the effect is to advance prices by that amount. 
Some of the furnaces in the Midlands have been unable 
to supply all consumers’ requirements, as stocks have 
fallen to a very low level. There was a decided improve- 
ment in the demand for forge pig iron, and consumers 
were often unable to obtain adequate supplies. Medium- 
phosphorus, low-phosphorus, and specially refined pig 
iron has been in sustained request, and prices have dis- 
played a firmer tendency. On the North-West Coast 
steps have been taken to increase the output of hematite 
pig iron, and this will ease the tension in this area, where 
the position has become increasingly difficult during recent 
months. The additional furnace which is to be blown in 
at Workington will provide another 3000 tons weekly, 
and this will help to satisfy local and outside require- 
ments. The demand for Scottish foundry pig iron has 
continued active, and all available supplies of iron have 
been readily cleared. In spite of the heavy tariff, a certain 
amount of Continental iron been imported into 
Scotland, and further developments in this direction 
are being watched with considerable interest. It is 
understood that arrangements have been made with 
Indian producers for increased imports of Indian iron 
into this country over the next fifteen months. It is 
also stated that Russian pig iron will be imported. 


Scotland and the North. 


Active conditions are reported at the Scottish 
iron and steel works, and the bulk of the production is 
on home account. Although fresh business has declined 
somewhat in volume, all the producers have good order 
books, which will ensure working at full capacity for a 
long time ahead. At the heavy steel works there is 
considerable pressure for semi-finished products, and 
substantial tonnages of finished iron and steel are being 
turned out. There is a strong seasonal demand for steel 
sheets for the motor car trade and container materials. 
The recent contracts placed for new vessels are now being 
reflected in an expanding demand for the various descrip- 
tions of shipbuilding steel. The ship-breaking depart- 
ments have also secured some important work. Tube 
makers report a rather quieter export inquiry. Small 
bars, strip, &c., are being produced in increasing quantities 
and are steadily absorbed, whilst structural and marine 
engineering establishments have a large amount of work 
in hand, and those concerns producing railway equipment 
are fully engaged. Large contracts have recently been 
placed for rolling stock, and the boilermakers are better 
employed than for some time past. On the North-West 


hematite, and there still seems to be insufficient iron to 
go round. A sustained demand has ruled for malleable 
iron, which was held at very firm prices. Producers of 
ferro-manganese at Workington report a quick clearance 
of their output. The steel trade is so well placed for 
orders that full-time working is expected to continue 
until the end of the year. In the Workington area pro- 
duction of rails, billets, bars, and slabs is active, whilst 
at Barrow there is intensive output of rails, hoops, and 
strip. In Lancashire the pronounced shortage of semis, 
especially soft billets, has caused a good deal of delay 
and inconvenience to makers of steel bars. In some 
directions, however, the tension to some extent as regards 
deliveries has been eased, but in few cases are supplies 
obtainable in less than six weeks. High-carbon and special 
alloy steels move steadily into consumption, mainly under 
running contracts. In the bar iron trade the chief inquiry 
was for No. 3 and No. 4, for which the demand was quite 
brisk. In some directions, chiefly where semis and heavy 
steel products are concerned, there seems a general 
reluctance to enter into further commitments at present 
prices. 


The North-East Coast and Yorkshire. 


In the Middlesbrough area there has been no 
relaxation in the pressure for deliveries and producers of 
billets and bars are so heavily booked that they are now 
reluctant to accept further orders. A certain amount of 
relief has been given by the introduction of steel semis 
from the Continent, but there is a movement afoot to 
increase the output in this district which would obviate 
the necessity of large supplies from abroad. During the 
past week further inquiries have come to hand for ship- 
building, constructional, and railway material. Makers 
of hematite iron have little to offer for the next quarter 
of the year. In spite of the recent advance in the price 
of basic iron, further inquiries have been received and the 
output is still below the demand. Shipments of manu- 
factured iron and steel from Tees ports in April were 
considerably higher than in March, but shipments of 
pig iron further diminished owing to the exceedingly 
heavy local requirements. The total shipments of all 
classes of iron and steel in April were 41,925 tons, against 
40,949 tons in March and 55,471 tons in April last year. 
The clearances of pig iron last month amounted only to 
1988 tons, of which 1387 tons were shipped coastwise. 
Clearances of manufactured iron were smaller at 2415 tons 
against 3886 tons in the previous month and 2006 tons 
a year ago. Shipments of manufactured steel from the 
Tees last month showed an increase of nearly 4000 tons 
at 37,527 tons, whilst the figures a year ago were 41,500 
tons. Shipments coastwise were 12,890 tons, a decrease 
of 1100 tons as compared with the previous month, while 
exports were larger at 24,687 tons compared with 19,680 
tons in March. Active conditions continue to prevail 
in the Sheffield area, and here, as in other districts, the 
demand for basic billets continues unabated. Special 
and stainless steels are also being produced to the full 
capacity of the works. The heavy machinery and engineer- 
ing trades report a steady influx of fresh orders. The 
tool trades are well employed, and there is a steady inquiry 
for engineers’ small tools and precision implements. 


Current Business. 


Orders totalling £1,072,981 have been placed 
by the Cape Town City Council in connection with a new 
power station. These include a boiler plant valued at 
£483,030, and steel-frame buildings, placed with Babcock 
and Wilcox, Ltd.; turbo-alternators, placed with C. A. 
Parsons and Co.; and switchgear, placed with A. Reyrolle 
and Co. Sir James Laing and Sons, Ltd., have booked an 
order for a vessel of 9000 tons from the recently formed 
Bespian Steamship Company, Ltd., of London. The 
Deptford yard, which has been closed for several years, 
will accordingly be reopened, and further orders are 
expected. The engines for the new vessel will be con- 
structed by George Clark, Ltd., Southwick. Swan, 
Hunter and Wigham Richardson, Ltd., Wallsend, have 
secured a contract for a passenger and cargo steamer 
of 6400 tons gross for T. and J. Harrison, Liverpool. 
New plant for turning 6,000,000 tons of coal into smoke- 
less fuel, oil and petrol, is to be erected at a cost of £200,000 
near the pits of Bolsover Colliery, Derbyshire. The new 
works will consist of 288 retorts and the necessary sub- 
sidiary machinery, but the capacity of the by-product, oil, 
and petrol recovery plant will be sufficient to deal with the 
output from 432 retorts. The London, Midland and 
Scottish Railway has placed orders for 525 new freight 
vehicles in addition to the 1936 freight programme already 
announced. Firms participating are the Birmingham 
Railway Carriage and Wagon Company, Ltd. (100 20- 
ton double bolster trucks); Chas. Roberts and Co., Ltd. 
(200 trucks); Metropolitan Cammell Carriage and Wagon 
Company, Ltd. (200 trucks); Hurst, Nelson and Co., Ltd. 
(25 30-ton bogie bolster trucks). The Department of Over- 
seas Trade announces that the following contracts are open 
for tender :—Argentine State Railways: Mild steel bars, 
sections, sheets, &c. (Buenos Aires, May 27th); mild 
steel plates (Buenos Aires, May 28th); one universal 
radial drilling machine, one universal milling machine, 
and accessories (Buenos Aires, May 29th). Posts and 
Telegraphs Office, Rabat: Galvanised iron pole line 
fittings, brackets, cross pieces, &c. (Rabat, May 20th). 
Indian Stores Department: Supply and delivery of two 
10-ton hand-power breakdown cranes (Simla, June 4th). 
New Zealand Public Works Department: One motor 
generator set and one copper-oxide rectifier unit (Welling- 
ton), June 2nd). 


Copper and Tin. 


The unsettled European situation and the slump 
in Wall-street has created a certain amount of irregu- 
larity in the copper market during the past week, but in 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


kept up well. Although consumers bought rather more 
cautiously, fair tonnages changed hands. The market for 
electrolytic in New York beeame rather quieter as regards 
the export section, and the c.i.f. Europe quotation declined 
to 9-20 cents per lb. Talk of a possible advance in the 
domestic price for electrolytic to 10 cents per lb. is not 
taken seriously among most producers. The few in 
favour of a rise argue that copper prices are still low when 
compared with other commodities, and that consumers 
would welcome an advance as it would enhance the value 
of the large commitments contracted over the first half 
of the month. Against this it is reasoned that it must be 
some time before the volume of new business can justify a 
rise, which might result in over-production. ... Although 
a substantial decrease was expected in the total visible 
supply of tin at the close of April, the drop of 2332 tons 
proved much larger than was anticipated. These 
figures again called forth criticism of the policy of the 
International Tin Committee, and the situation was not 
improved by the fact that 1219 tons of last month’s supply 
went into the carry-over in the Straits instead of being 
shipped to consuming countries. The decrease is largely 
due to under-production in Bolivia. It is understood 
that at the beginning of the month a new exchange rate 
was fixed by the Bolivian Government for the tin pro- 
ducers, and that mining interests will now receive a 
better return for their metal in local currency. Under the 
new conditions a large quantity of tin, which had been 
held back at the mines, is expected to come forward. 
Bolivia’s arrears at the moment exceed 8000 tons, and 
competent observers very much doubt whether the 
arrears will be overtaken. Consumption in America has 
been excellent, the deliveries in April totalling 6235 tons 
against 5520 tons in March, whilst deliveries in the United 
Kingdom were also better at 2473 tons against1888 tons. 


Lead and Spelter. 


This week a large tonnage of lead has been pur- 
chased by cable makers in this country, partly to cover 
large contracts recently placed by the Post Office. The 
building and allied trades have also taken good quan- 
tities. Despite this, however, values have suffered to some 
extent by limited Continental buying, and there was a 
certain amount of unsteadiness. The impression in the 
market is that supplies are slightly in excess of con- 
sumption, but there are no indications of an increased 
production in the near future. During the first quarter 
of this year the output in the United States is given as 
98,493 tons, against 81,571 tons in the first quarter of 
1935. The position of the metal itself is sound, but outside 
factors have exercised an unsettling influence, which make 
the future outlook uncertain. Stocks of duty-free lead in 
Metal Exchange warehouses at the end of April amounted 
to 3282 tons, and in bond to 3045 tons, against 3276 and 
3045 tons respectively at the end of March.... The 
spelter market has been disappointing, as prices for the 
near positions have fallen below the £15 level. Conditions 
are uncertain at the present juncture. It seems that the 
present price affords a satisfactory level of remunera- 
tion for many producers, but there is a general desire to 
raise values in order to build up reserves against possible 
depression in the future. There is therefore still some hope 
that the Cartel may be established with the definite object 
of raising the value of spelter. There has been some im- 
provement in home consumption, and apparently 
on the Continent also, as little Continental spelter found 
its way to this country during April, market requirements 
being satisfied by Empire metal. Stocks of duty-free 
spelter in Metal Exchange warehouses at the end of 
April were 2228 tons against 2486 tons at the end of March, 
whilst the quantity in bond was 6295 tons, compared with 
6283 tons at the close of March. 


Non-ferrous Metal Average Prices. 


With the exception of copper the average prices 
of all the principal non-ferrous metals in April showed 
a reduction on the March averages. In the case of 
cash copper the average quotation indicated a rise of 
18s. 9d., whilst for three months the average was 17s. 6d. 
better. Electrolytic and wire bars improved to the 
extent of 18s. 2d. compared with March, whilst for best 
selected the quotation was 14s. 9d. higher. The fiuctua- 
tions in the tin market during April were reflected by a 
drop in the average price of cash tin of £3 18s. 3d., whilst 
the average for three months’ metal was down 18s. 5d. 
compared with the previous month. The movements 
in the lead market also resulted in a decline in the average 
price for shipment in the current month of 10s. 2d. com- 
pared with March, the figure for shipment the third follow- 
ing month being 10s. 8d. and the mean 10s. 6d. less than 
the March average. In the case of spelter the reduction 
upon the average for shipment in the current month was 
16s., and for the third following month 17s. 1d., the mean 
being 16s. 7d. below the March re. The following are 
the official London Metal Exchange average quotations 
for April :— 








Coast there has been no slackening in the demand for 





spite of a considerable volume Sof realisations, values 


StanpaRp CoprER .. Cash (mean) £37 0 2§ 
3 Months (mean) £37 5 112% 
Settlement £37 0 14 
ELECTROLYTIC COPPER (mean) £41 6 8} 
Exxcrrotytic WreE Bars .. £41 10 9 
Best SELECTED CopPER (mean) £40 15 0 
STanDaRD TIN .. Cash (mean) £209 9 0} 
3 Months (mean) £203 16 3 
Settlement £209 8 0 
( For shipment the current month .. £16 1 11} 
| For shipment the third — 
LEap< month a ~ = £16 4 8} 
| Mean £16 3 33 
Settlement £16 2 44 
( For shipment the current month. . £15 3 17% 
\ For es the, third i following 
SPELTER 2 month . P £15 6 8} 
Mean £15 5 ly 
| Settlement £15 3 43 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : 


joists, 22s. 6d. ; 


PIG IRON. 

Home. 
(D/d Teesside Area) 

N.E. Coast— £.s. d. 
Hematite Mixed Nos. .. 316 6.. 
No. 1 ; 317. 0.. 
Cleveland— (D/d Teesside Area) 
No. 1 wiht Bs 2 12..6... 
No. 3 G.M.B... 3.:30,.:0.. 
No:t Forge is. iesiaky- Br Bj i@ias 
Basic (Less 5/— rebate’ . S 12 «Ou 

MipLanps— 


Stafis.— 


Ooenrocs3koasc 


ooo oO 


eooocofo 2 ao 


(Delivered to Black Country Station 


TRON. 


ee 
Su. 


a 


an 


North Staffs. Foundry 315 0.. 
” oo) Range): cas 820 Den 
Basie (Less 5/— rebate)... 312 6.. 
Northampton— 
Foundry No. 3 312 6. 
Forge » 7,.8,. 
Derbyshire— 
Ne.'3 Poundty **.. °!:' 3 160°. 
Forge 310 0 
ScoTLanpD— 
Hematite, f.o.t.furnaces 3 17 
No. 1 Foundry, ditto 4 1 
No. 3 Foundry, ditto .. 3 19 
Basic, d/d (Less 5/~ rebate) 3 12 
N.W. Coast— (3 17 
Hematite Mixed Nos. .. {14 2 
\4 8 
MANUFACTURED 
Home. 
Lancs.— £ se. d. 
Crown Bars .. .. .. 10 2 
Best Bars se Ol ei ae 
8. Yorrxs.— 
Crown Bars ..-  .»+ -»- 1@ 2.6 
Best Bars Ht hati SOS 
MipLanps— 
Crown Bars .. 10 2 
Marked Bars (Staffs. yo in ee 
No. 3 quality... .. .. 810 
oS ere 9 0 
ScoTLanp— 
Crown Bars 10°. 2 6 
Best.. . 10 12 6 
N.E. Coast— 
Common Bars es 
Best Bars om rea 2 eae 
Double Best Bars iy; SETS 
STEEL. 
LONDON AND THE SouTH— Home. 
& sd. 
Angles 810 0.. 
Tees. . 910 0.. 
Joists GS Sis. 
Channels. . 815 0 
Rounds, 3in. onl up 9 10 
a under 3in. 9 3 
Flats, 5in. and under 9 3 
Plates, fin. (basis) 9 0 
» fein. .. 9 5 
- tin. 9 10 
A 9 15 
BS fin. .. 910 
Nortu-East Coast— £ s. 
Angles 8 7 
Tees.. 9 7 
Joists 8 15 
Channels. 8 12 
Rounds, ain. and up 9 7 
- under 3in. ae 
Plates, jin... 8 15 
ée fein. .. 9 0 
be tin. .. 9 56 
ol) nee: 9 10 
“m fin. . 9 5 
Boiler Plates, om. 9 5 


ccoeooeose CaM o an & 


MipLanpDs, AND LEEDS anp DistrRict— 


£ se. d. 
Angles a 
Tees. . 9 7 
Joists 8 15 
Channels. . * we.) tee pao 
Rounds, 3in.andup .. 9 7 
Pe under 3in. - © 
Flats, 5in.andunder .. 9 1 
Plates, jin. (basis) 8 17 
Reh BGR oc 45 «3 SS 
pe Mn. iid ina. ¥ 
ee ee 9 12 
9 fin. . 9 5 
Boiler Plates, te 2.7 
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STEEL (continued). 


Home. Export. 
GuLascow anp DistrRicT— £) aod. £s.d. 
Angles Br Rig -z *7 10 0 
Tees. . O°] HB, 810 0 
Joists 815 0. “Te. oO 
Channels. . ais; *7 15 0 
Rounds, 3in. pe up ht ORF *8 10 0 
os under 3in. a ee ees 710 0 
Flats, 5in. and under 2 20. 817 6 
Plates, #in . (basis) Sie. oO. 715 0 
Skin... Sg ge 8 0 0 
2 hin. .. 8 6.3 8 5 0 
io frin. .. 910 0. 810 0 
” jim... 9280 « 900 
Boiler Plates . . 950. _ 
South Wates ArEa— £ s. d. £ ss. ad. 
Angles 8 4.@. *7 10 0 
Tees. . ae oe *8 10 0 
Joists 815 0. *7 10 O 
Channels. . by Fea 812 6. *7 15 0 
Rounds, 3in. and up 9 Hy @. *8 10 0 
= under 3in. Oi) Wr Oy. 710 0 
Flats, 5in. and under S° B00 « 817 6 
Plates, jin. (basis) Si) 4, 715 0 
> fippiilite.s pe ey, Dan 8 0 0 
at 967i 8 5 0 
oe Vind 53 912 6.. 810 0 
ef ath Bea. 4 910 0. 9 0 0 
IrELAND— BELFAST. Rest or IRELAND. 
£ s. d. ee 
Angles 812 6. 815 0 
Tees. . 912 6.. 915 0 
Joists 900... 9 2 6 
Channels. . 5 me ie 9 00 
Rounds, 3in. and up 912 6. 915 0 
iia under 3in. Ou # 9 4 6 
Plates, jin. (basis) 9-01: On. 9 2 6 
» in.. 9 5 0.. 976 
9 fin. .. o:80;'O'<: 912 6 
ogee! ! aR 918°C! 917 6 
Coie? “eae 9 19.6. 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. £ s. d. Sa. d. 
10-G. to 13-G., f.or, .. 915 0.. 9 00 
14-G. to 20-G., d/d no Sk es 910 0 
21-G. to 24-G., d/d Ss Os Eee 915 0 
25-G. to 27-G., d/d we TF Pe 10 7 6 


The above home trade prices are for 4-ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 


Home. £0 di. 
4-ton lots and up .. - 1310 0 
2-ton to 4-ton lots ; ae ae S 
Under 2 tons 1510 0 


Export : £12 15s. 0d., c.i.f. India. 


” 


Scandinavia : 


Tin-plates. 
20 by 14 basis, f.o.b. Bristo] Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 lis. 


Billets. 


Basic (0-33% to 0-41% C.) 
Hard (0-61% to 0-85% 
” » (00-86% to 0-:99% 
” » (1%C. ‘ani up) 


” 


Soft (up to 0-25% C.), 500 tons and up 


Medium (0-42% to 0-60% C. ‘" 


Rails, Heavy, 500- ton lots, f.o.t. 


» Light, f.o.t .. 


£11 15s. 0d., f.0.b. other markets. 
£10 10s. Od. to £10 15s. Od. f.0.b. 


FERRO ALLOYS. 


Tungsten Metal Powder. . 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. 


6 p.c. to 8 p.c. 
“4 8 p.c. to 10 p.c, 


2 p.c. carbon 
1 p.c. carbon 


‘s Max. 


Metallic Chrcunteats SJ vi 
Ferro Manganese Cnc’; 76 pe. .. 


Silicon, 45 p.c. to 50 p.c. 
és TOPO. si os 
Vanadium { 


Molybdenum 
Titanium (carbon easy’ 
Niekel (per ton) 

Cobalt .. .. 


Specially Refined .. 


0-50 p.c. carbon 
» carbon-free . 


0d. to £6 Os. Od. 
ae. d, 
700 
710 0 
C.) 8 0 0 
4 C.) - 810 0 
9 00 
§17 6 
810 0 
- 440,.0 
3/3 per lb. 
3/— per Ib. 
Per Ton. Per Unit. 
earbon £21 10 0 7/- 
£21 0 0 i/- 
£21 0:0 q/~ 
£33 10 0 11/- 
£36 5 0 1l/- 
£37 5 0 12/-- 
94d. per Ib. 
2/5 per Ib. 
£11 5 Ohome 


£12 15 O scale 5/— p.u. 
£17 17 6 scale 6/- p.u. 
12/8 per lb. 

4/6 per Ib. 

9d. per Ib. 

£200 to £205 

6/3 to 6/9 per Ib. 








Official Prices, May 6th. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 





CorPrER— 

Cash .. £37 0 Oto £37 1 3 
Three months .. £37 6 3to £37 7 6 
Electrolytic ty se, wee TOR Ser as 
Best Selected nam d/d Bir- 

mingham ds £41 15 0 
Sheets, Hot Roiled £70 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10}d. 104d. 

»  Brazed (basis) 104d. 104d. 

Brass— 

Ingots, 70/30,d/d Birmingham £33 0 Oto £34 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 9}d. 93d. 
',  Brazed 1lgd. 119d. 

Trxn— 

Cash .. - £205 0 Oto £205 10 0 
Three months . . . £199 15 Oto £200 5 0 

Leap (Cash and forward) : £15 17 6 

SPELTER : ok: « £14 17 6to £15 2 6 

Aluminium Ingots (British) . . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)}—Navigation Unscreened 14/— to 14/6 
Hamilton Ell 17/— to 17/6 
Splints 19/— to 19/6 

AYRSHIRE— 

13/- to 13/6 


(f.0.b. Ports)}—Steam 
FIFEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam .. du aks 
Unscreened Navigation 

LoTHIANS— 
(f.0.b. Leith)}—Hartley Prime 
Secondary Steam .. 


ENGLAND. 
YorKSsHIRE, MANCHESTER— 


B.8S.Y. Hard Steams 
Furnace Coke 


NoRTHUMBERLAND, NEWCASTLE— 


Blyth Best 
»  Second.. ‘ 
» Best Small .. 
Unscreened 
DurHam— 
Best Gas.. .. 
Foundry Coke 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- 
South Yorkshire Best .. . 23/- to 24/- 
South Yorkshire Seconds .. 20/— tp 21/- 
Rough Slacks . «+ Ilj/- to 12/- 
Nutty Slacks . 10/- to 11/- 


CarpiFrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 
Best Seconds es 
Best Dry Large 
Ordinaries LE ae 
een BN 555i drt ens mrad © 4c 
Cargo Smalls . . 4 
Dry Nuts 
Foundry Coke 
Furnace Coke 
Patent Fuel 


SwansEa— 
Anthracite Coals : 
Best Large ; ; 
Machine-made Cobbles 
Nuts 
Beans 
Peas sin Erte 
Rubbly Culm 
Steam Coals : 
Large Ordinary 


14/6 to 14/9 
13/— to 13/6 


13/6 to 13/9 
12/6 


19/6 to 23/- 
14/6 to 20/- 


14/9 to 15/6 
14/- to 14/6 
11/- to 12/- 
13/6 to 15/- 


14/8 
20/- to 23/- 


19/6 
19/— to 19/44 
18/9 +0 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/- 
24/- to 25/- 
28/— to 47/6 
24/- to 25/~ 

21/- 


36/- to 40/- 
41/— to 48/6 
40/- to 48/6 
25/- to 35/- 
19/— to 23/- 
11/6 to 12/- 


18/- to 20/6 





FUEL OIL. 


Inland consumption ; contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil /0-950 ae ot 
Diesel Oil fines: . 


Per Gallon. 
34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Engineering Trades. 


THE unsettled feeling arising out of a variety of 


causes, of which the monetary situation is not the least 
important, has necessarily a depressing influence upon 
the engineering trades. It was hoped that the relief works 
and the extensive programme being carried out by the 


railway companies Would have provided a fair amount of 
employment, but the results have fallen far short of 


expectations. Wagon builders are disappointed at the 
scanty distribution of orders. In view of a heavy expendi- 
ture on permanent way improvements, signalling, suppres- 
sion of railway crossings, and reconstruction of stations, 
the companies find it necessary to delay a renewal of rolling 
stock. They have for the moment more than enough 
coaches and locomotives for normal services, and the 
orders distributed are mainly for railcars and a limited 
number of metallic coaches. The railways are, moreover, 
passing through a phase of traffic reorganisation that makes 
it undesirable to purchase more rolling stock than is abso- 
lutely necessary until they have reached a final decision 
as to the most suitable types of vehicles for new require- 
ments. Some of the companies are awaiting the results 
of trials with new types of locomotives which they are 


building to the plans of the O.C.E.M. So far as relief 
works are concerned, progress is hindered by want of 


funds. There are complaints all round that urgent works 
cannot be continued in the absence of financial facilities 
which have vanished in these difficult times. There is 
plenty of work to be put in hand when fears of financial 
and other troubles are allayed. The threatened miners’ 
strike has, fortunately, been averted by Government 
intervention, but the official statement to that effect is 
not reassuring in its reference to the Government’s promise 
to examine ways and means of widening the market for 
French coal. It implies that a tightening of coal quotas 
is not improbable. 
cause trouble amongst consumers. Meanwhile there are 
some oases of intense activity, notably the works for the 
Paris Exhibition of 1937, which started late through long 
delays in deciding whether the Exhibition should be held 
or not and then in settling upon its extent and character. 
Monsieur Greber, the chief architect in charge of the general 
arrangements, has had a long experience of organising 


If that entails higher prices it will | 








methods in the United States and has applied it to the | 


carrying out of his task, with the result that much of the | steam generator’ comprising two diagonally opposite drums 


lost time has been made good, and he is satisfied that the 
works will be completed in time for the opening of the 
Exhibition a year hence. A settled outlook is essential to 
its complete success, so that the Exhibition represents a 
factor in economic readjustment which may begin to 
exercise a favourable influence in the early future. 


Colonial Works. 


Since Monsieur Jacobsen, in his address as 
President of the Société des Ingénieurs Civils, pointed to 
the Colonies as offering a wide field for the activities of 
engineers at a time when the future for so many of them 
appears hopeless, the question of colonial development has 
become more closely linked up with opportunities for 
employment to those who can find nothing to do at home. 
The plan of Empire organisation provides for considerable 
engineering work in the older Colonies, such as Indo- 
China, but in Africa there are special problems that can 
only be solved by engineering, which must always provide 
the vital force for colonial exploitation. Except in Tunis, 
Algeria, and Morocco, which are not Colonies, the terri- 
tories extending downwards beyond the Equator do 
not offer attractions to French settlers, even if there were 
any disposed to expatriate themselves, and, as private 
enterprise has for the most part failed, it is believed that 
the only logical plan is to leave development in the hands 
of natives under the guidance and control of colonial 
Governments, with the aid of expert staffs. The building 
of roads and railways and the construction of ports are 
necessary preliminaries to the work of development. A 
considerable amount of such work has already been done 
in the way of providing means of communication, but it is 
obvious that this progress must bear some relation to the 
commercial results achieved in order that the Colonies 
may not be burdened with excessive charges. In Equa- 
torial Africa, where timber is the chief commodity, the 
railway between Brazzaville on the Congo and Pointe- 
Noire on the coast is reported to have carried an encourag- 
ing amount of traffic since it started running a year ago, 
notwithstanding that the port is still in an initial stage of 
construction and is deficient in facilities for handling 
cargoes. Another example of engineering achievement is 
the irrigation of part of the Niger Valley by the con- 
struction of dams and canals with the object, mainly, of 
producing cotton. Hydro-electric energy offers facilities 
for production and transport. There is, of course, much 
to be done to adapt native mentality to the work of grow- 
ing raw materials for export. If this can be achieved there 
are great potentialities in the tropical territories, and as 
engineering progress must keep ahead of this economic 
development there appears to be justification for the 
belief that the Colonies will offer increasing employment 
for engineers. 


The ‘‘ Normandie.’’ 


A considerable amount of overhauling has been 


done to the “ Normandie ” during the winter months with 
the object of increasing accommodation for tourist 
passengers and, more especially, of suppressing the 
vibration which was criticised on her voyages last year. 
It has involved a structural stiffening between the decks 
and the hull and the fitting of new four-bladed propellers 
designed by an engineer of the Compagnie Générale Trans- 
atlantique, Monsieur de Mérot du Barré. The speed of 
propeller rotation is reduced. During the trials carried 
out last week it is reported that the vibration was com- 
pletely eliminated, and it appears that the speed of the 
liner has not been adversely affected by the slower rotation 
of the propellers. On returning to Havre after the trials, 
one of the propellers was lost through, it is said, striking a 
floating obstacle while manceuvring in the harbour, and the 
ship went into dry dock to be fitted with a new propeller. 
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British Patent Specifications. 


When ani tion is ted from abroad the name and 
uddress of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
g th. + hauildé 





Sale Branch, 25, gs, Chancery-lane, W.C., 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


444,861. September 27th, 1935.-Steam GENERATORS, Inter- 
national Combustion, Ltd., Aldwych House, Aldwych, 
London, W.C.2. 

The inventors suggest that in water-tube boilers with outside 
downcomers at the ends of the drums the longitudinal flow of 
the water in the drums interferes with the circulation of the 
water in the tubes. They consequently make a claim for a 


N°444,861 








which are interconnected by rows of tubes that completely 
enclose the combustion chamber on all sides and provided with 
tubes which conduct water from the upper drum to the lower 
drum, the latter tubes being distributed over the length of the 
drums and located outside the path of the heating gases. The 
illustration shows such a boiler.—March 30th, 1936. 


INTERNAL COMBUSTION ENGINES. 


N% 44,336 


444,336. November 7th, 1934. 
—Sprarxine Prvues, T. E. 
Moore, 44, Grosvenor Cham- 
bers, 16, Deansgate, Man- 
chester. 

In this sparking plug a 
cavity is formed at A, with 
the idea that gas will be com- 
pressed into it at the end of 
the piston stroke, and, rushing 
out again, will clean the elec- 
trode B. The combustible 
mixture and burnt gases stream 
up and down the annular 
passage to and from the annular 
space during each engine cycle. 
This constant movement of hot 
gases scours the electrodes clean 
of oily deposits, and, to a very 
large extent, prevents oiling up 
of the plug. The electrode is 
inclined in the bore to deter- 
mine the position of the spark. 
—March 19th, 1936. 
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ELECTRICAL APPLIANCES. 


444,843. February 22nd, 1935.—Sroracr PHOTO-ELECTRIC 
Devices, The General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2; and B. P. Dudding, 
Research Laboratories of the General Electric Company, 
. Wembley, Middlesex. 

This invention relates to storage photo-electric devices, more 
particularly for transmitting television, in which a photo-electric 
cathode, usually consisting of a mosaic of a very large number 
of very small elements insulated from each other, forms one 


N°4 44,843 
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plate (or one set of plates) of a condenser (or of a set of con- 
densers) insulated from all material conductors, the other 
plate (or plates) being separated from the cathode by a thin 
layer of dielectric adapted to be connected conductively or 
inductively to an electric circuit arrangement. In the operation 
of such a device light is thrown on the cathode, which thereby 
becomes positively charged aug | to the other plate of the 
condenser ; after the light has acted for a predetermined time 
the charge thus stored is discharged through the electric circuit, 





The feature of such devices with which this invention is con- 


cerned is the thin layer of dielectric. One of the plates of the 
condenser is formed by the metal cap A, which is sealed into the 
glass envelope B at Inside the metal cap there is blown a 
glass bulb D to form the dielectric, which may be as thin as 
0-02 mm. thick. Holes E allow air to escape as the bulb D is 
blown, so that it comes into intimate contact with the meta].— 
March 30th, 1936. 


TELEGRAPHS AND TELEPHONES. 


444,830. November 16th, 1934.—Trunxk Casizs, Siemens and 
alske Aktiengesellschaft, Berlin-Si tadt, Germany. 

This cable is intended for working at very high frequencies, 
so the conductors A are insulated by polystyrol. That substance 
is sensitive to heat, which is necessary for the subsequent 





N?444830 





sheathing of the cable with lead. The cable is consequently 
wrapped in a helical band B of metal, which is polished on the 
outside. It is then wrapped in asbestos C before the lead sheath- 
ing D is applied. E is an armouring of steel wire.—March 30th, 
1936 


N°444850 


444,850. March 27th, 1935.— 
AERIAL LIGHTHOUSES, Mar- 
coni’s Wireless Telegraph 
Company, Ltd., Electra 
House, Victoria Embank- 
ment, London, W.C.2. \\ 

It is proposed that a light- 

house for guiding aeroplanes oe 6.8 

should be so equipped as to 

provide both a visual and a 

wireless wave indication of its 








position. The beam of light B 
is produced by the are A, C4 
while a short-wave, wireless 
beam is sent out by the dipole 





B. The two beams are con- 
centrated into the same direc- 
tion by the reflectors CC. It 
is suggested that the wireless 
beam may be put in and out of 
action by a photo-electric cell. 
—March 30th, 1936. 








444,844. February 28th, 1935.—THERMIoNICc VaLvzs, Tele- 
funken Gesellschaft fiir drahtlose Telegraphie, m.b.H., 
12-13, Hallesches Ufer, Berlin, Germany. 

In the drawing of this valve A denotes a structure of insu- 
lating material, the cross section of which is formed by circular 
ares of like radii struck from the centres O O’. The insulating 
structure has two holes or recesses B, in which helically wound 
heaters C C are embedded. The outer surface of the insulating 
structure A is covered over with a metallic layer D, to which an 
electron emissive substance, such, for example, as barium oxide, 
is applied. The grid electrode E consists of a perforated sheet 
metallic network or wire winding and is welded to support wires 
or braces F. The grid is shaped similarly to the cathode and 
is parallel to the cathode surface, i.e., the normal distance G 
between the two surfaces is everywhere the same. Since the 


N°444,844 oe ee ee 
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grid and cathode surfaces are parallel, the whole cathode surface 
is utilised to best advantage, while, further, the mutual con- 
ductance relationship will be substantially constant over the 
whole surface. In the valve illustrated the anode H is also 
parallel to the cathode surface and is made up of two approxi- 
mately cylindrically curved plates having the centres of curva- 
ture at or near O and O’ respectively. It is sufficient for the 
anode plates to be only of such length (as shown in full lines) 
as to subtend at the points O O’ angle Q whose boundary radii 
(B R) pass through the corners of the cathode cross section, for 
anode plates of this length can obviously take up the whole 
emission from the cathode surface. It is preferred, however, 
to make the anode also of the same shape as the cathode, é.e., 
to close its section as is indicated by the chain-dotted lines.— 
March 30th, 1936. 


444,858. May 3lst, 1935——TreLterHonEe Cases, Standard 
Telephones and Cables, Ltd., and A. G. Smith, Connaught 
House, 63, Aldwych, London, W.C.2. 

This invention relates to improvements in multi-conductor elec- 

tric communication cables suitable for high-frequency currents, 

such as are used in carrier current communication systems. 

It is well known that at high frequencies the increase in effective 

resistance of the circuits in a telephone cable lying adjacent to 

the lead sheath is greater than the increase in circuits of the 
layers within the outer layer. Correspondingly, the self induct- 
ance falls rather more. Both of these effects tend to alter the 





for example, by means of a cathode ray incident on the cathode. 


transmission characteristics of the circuits in an outer layer 
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adjacent the sheath as compared with the circuits in the inner 
layers which is undesirable. The inventors consequently claim 
for :—(1) A metal sheathed multi-conductor electric communica- 
tion cable suitable for high-frequency currents, wherein the 
influence of the metal sheath on the circuits adjacent thereto 





is compensated by employing in the circuits adjacent the 
sheath conductors whose D.C. resistance is lower than that of 
the conductors of the inner circuits by such an amount that at 
a specified frequency within the range over which the cable is 
to operate the A.C. resistances of the inner and outer circuits are 
substantially equal.—March 30th, 1936. 


TRANSMISSION OF POWER. 

444,856. April 30th, 1935.—HieH-TENSION ELEcTRIC CABLEs, 

The 
House, Aldwych, London, W.C.2. 

In this cable the conductors A are insulated by impregnated 
paper B and covered with a sheath C made of an alkyd resin or 
of the products of polymerisation of acrylic acid or a homologue 
or derivative thereof, or of a mixture of any of such acrylic 
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products. This sheath is elastic and will accommodate changes 
in volume of the fluid used to impregnate the paper caused by 
changes of temperature. The conductors are then drawn into a 
steel conduit D. The oil in the conduit is kept under a pressure 
of from 15 lb. to 20 Ib. per square inch by a receptacle E, which 
is partially filled with gas. F F are insulators at the ends of the 
cable.—March 30th, 1936. 


LOCOMOTIVES. 


444,857. May 23rd, 1935.—Sray Bors ror LocoMOTIVE FIRE- 
BOXES, A. Tross, 16, Arno Holzstrasse, Berlin-Steglitz, 
Germany. 

This is a stay bolt for copper fire-boxes and is said to maintain 

a tighter joint than the ordinary copper stay. It is formed of 
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an iron core A on to which there is rolled a copper sheath B, 
This sheath is turned off at the ends from C to The iron is 
then upset to form the head of the stay and the copper sheath 
just enters the hole in the plate at E to make a tight joint.— 
March 30th, 1936. 


MISCELLANEOUS. 


444,851. April 8th, 1935.—THe EmursiFIcaTION OF OILs, 
Standard Oil Development Company, Linden, New Jersey, 
and 100, West 10th-street, Wilmington, Delaware, United 
States of America. 

This invention relates to improved emulsifiable oil com- 
positions by dissolving in a mineral oil, such as a mineral lubri- 
cating oil or a mineral white oil, the oil-soluble alkali soaps 
of sulphonic acids derived from petroleum hydrocarbons, as, for 
instance, the so-called ‘‘ mahogany ”’ soaps, obtained as a result 
of treating a mineral lubricating oil fraction with a strong 
sulphuric acid for the preparation of white oil. In preparing 
such soluble oils a relatively large t of oil-soluble sulpho- 
nates must be used, but this amount is greatly reduced by sub- 
stituting in part therefor a small amount of an alcohol amine 
soap of a carboxylic acid, or a mixture of an alcohol amine and 
a carboxylic acid. The proportions of the various ingredients 
used are quite flexible and may be varied at will, according to 
the particular properties desired in the finished product. 
Ordinarily, however, the soluble oil will contain about 85-95 per 
cent. of the mineral oil base, from 5-10 per cent. of oil-soluble 
sulphonates derived from petroleum hydrocarbons, 0- 1-2-0 per 
cent. of an alcohol amine, 0-1 to 5 per cent. of a fatty acid, and 
0-01 to 5-0 per cent. of homogeniser is desired.—March 30th, 
1936. 


444,848. March 14th, 1935.—Dry GasHoLDERS, Maschinen- 
fabrik Augsburg-Niirnberg A.G., Niirnberg 24, Germany. 
This gasholder is of the bellows type and is made entirely of 
metal. It is illustrated by broken lines when full and by full 
lines when collapsed. The holder is built up of a series of rigid 
truncated cones A A connected together by others B B of an 
elastic nature. When the holder is being assembled he pro- 





British Thomson-Houston Company, Ltd., Crown |. 





cedure is preferably as follows :—First of all two truncated 
cones are mounted over one another; then the one which lies 
higher is lifted half the distance of its possible maximum move- 
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ment,and, in this position, the connecting elastic intermediate 
piece is built in with suitable preliminary tensions ; the further 
construction of the holder is then continued in the same manner. 
~March 30th, 1936. 
444,287. July 23rd, 1935.—CoupLines ror FLEXIBLE METAL 
Pipes, The Power Flexible Tubing Company, Ltd., Derby 
Works, Finsbury Park, London, N.A. 


N°444287 


Flexible metal pipes are often 
exposed to powerful and numer- 
ous vibrations and fracture after 
a certain length of service— 
exclusively in the vicinity of 
the union members. The _ in- 
vention provides a_ terminal 
coupling for flexible metal pipes 
with a sheathing acting elasti- 
eally all round and protecting 
the end of the pipe against 
undue stresses, characterised in 
that the sheathing comprises 
a stiff sleeve attached to the 
pipe coupling member and a 
rubber buffer which fills the 
space between the sleeve and 
the metal pipe, and which, 
throughout its length, closely 
embraces the latter. Prefer- 
ably, the rubber buffer extends 
beyond the free end of the 
sleeve so as to obtain a favour- 
able transitional area for bend- 
ing of the pipe end. A typical 
embodiment of the invention 
is illustrated in the aecom- 
panying drawing.—-March 18th, 
1936. 





444,841. January 29th, 1935.—Rorary SpHericaL Valves, 
Boving and Co., Ltd., and W. Darling, 56, Kingsway, 
London, W.C.2. 

This is a valve for shutting off hydraulic pressure mains and 
is virtually a plug stop cock. The plug A is cylindrical and 
rotates in the casing B on the trunnions CC. It is operated by 


N°444841 











the rack and sector D connected with a hydraulic ram. The 
plug is an easy fit in the casing, but when it is brought into the 
closed position a fluid-tight joint is made by the elastic hose pipe 
ring E, which can be distended by connection with the pressure 
side of the valve through the control valve F and the passages 
shown through the trunnion.—March 30th, 1936. 








InstiTUuTION oF C1vit EncinEERS.—On Wednesday evening, 
April 29th, there was held at the Savoy Hotel, London, the 
annual dinner of the Institution of Civil Engineers. The Presi- 
dent, Mr. John D. Watson, took the chair, and a very large and 
distinguished company was present. Lord Macmillan proposed 
the toast of ‘‘ Local Government Authorities ’’ in a witty but 
informative s h only matched by the fire and humour of 
the repl cade Be Lord Snell of Plumstead. In proposing the 
toast of ‘‘ The Institution,” Sir Kingsley Wood paid tribute 
to the work of municipal engineers, and said that while in 1934/35 
£17,000,000 had been spent on engineering works by the Ministry 
of Health, the sum was nearly £22,000,000 in 1935/36. The 
President replied shortly ca gg me the services the engineer 
had performed for mankin Finally, Sir Clement Hindley 
welcomed the guests and Lord Rutherford, in reply, pleaded 
for greater expenditure on research and greater collaboration 
between learned societies. 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the anit 
of the week preceding the ti In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 


Inst. or MecHANICAL ENGINEERS.—Storey’s-gate, St. James's 
Park, 8.W.1. Informal meeting. ‘ Power Transmission by 
Belts,” introduced by Mr. J. Hornsby. 

Inst. oF Sanitary ENGINEERS.—-Caxton Hall, Westminster, 
8.W.1. “The Deterioration of Concrete Due to Chemical 
Attack,” by Dr. F. M. Lea. 6 p.m. 

Royat Institution or Great Briratn.—21, Albemarle- 
street, W.1. ‘‘ The Electric Properties of Crystals, H,’’ by Sir 
William Bragg. 9 p.m. 


To-pay To Fripay, May l5ru. 


Inst. or PerroLeuM TECHNOLOGISTS.—Meetings in Holland 
and Germany. 


Tuxspay, May 12TH. 
ILLUMINATING ENGINEERING Sociery.—Inst, of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1. Annual 


meeting. ‘‘ Progress in Illumination in France,’’ Dr. Merry 
Cohu. 7 p.m. 


Inst. or Crvi. ENoGrnrers.—Great George-street, West- 
minster, S8.W.1. Annual general meeting. 6 p.m. 
Wepnespay, May 13rx. 
Roya Soc. or Arts.—John-street, Adelphi, W.C.2.  “ The 
Case for Land Improvement and Reclamation,”’ Prof. R. G. 


Stapledon. 8 p.m. 


Fripay, May 15rn. 


Roya Inst, or Great Britain.—21, Albemarle-street, W.1. 
** Science in a Changing World : Recollections and Reflections,”’ 
Sir Richard Gregory. 9 p.m. 


Satrurnpay, May lé6ru. 
Inst. or Crvm. ENnGingEers.—London Students’ whole-day 


visit to the Ketton Portland Cement Company's works at 
Ketton. 


Tuurspay, May 2lisr. 


Royat AgronautTicaL Socrety.—Science Museum, South 
Kensington, 8S.W.7. Reception. Wilbur Wright Memorial 
Lecture. ‘ Slippery Surfaces,” Mr. D. R. Pye. 8.30 p.m. 


Frmpay to Monpay, May 22np To JuNE Ist. 


Inst. or Locomotive ENGINngEERS.—Summer meeting in 


Germany. 
SaTuRDAY, May 23rp. 


MANCHESTER Assoc. OF ENGINEERS.—Visit to Research 
Station of Safety in Mines Research Board, Harpur Hill, near 
Buxton. 11 a.m. 


TuEsDay, May 26rH. 


Inst. or Civit ENnGIngeERS.—Great George-street, West- 
minster, S.W.1. ‘‘ Recent Developments in Metallurgy and 


their Influence on Engineering,’ Dr. C. E. Schneider. 6 p.m. 
WEDNESDAY, May 27TH. 

MANCHESTER Assoc. oF ENGINEERS.—Visit to works of 
Mather and Platt, Ltd., Newton Heath, Manchester. 2.30 p.m. 
Fripay, May 2097. 

Guiascow Universiry Cius, Lonpon—-Dinner at the 


Chairman, The Rt. Hon. J. Ramsay 
7.15 for 7.30 p.m. 


Trocadero Restaurant. 
MacDonald, F.R.S., M.P. 


Turspay To Fripay, JuNEe 9TH To 12TH. 


Inst. or British FounprymMen.—Annual Conference in 


Scotland. 
TuHurspay, June lirn. 


Rar.way Cius.—Royal Scottish Corpn. Hall, Fetter-lane, 
E.C.4. “ Life in a Booking Office,” Mr. C. E. Codd. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





SprcraLtor, Ltd., have been appointed sole export dis- 
tributors of cylinder liners manufactured by C. L. Jones, of 
London. 

Mr. H. M. Grecory, owing to ill-health, has resigned his 
position on the board of directors of Evershed and Vignoles, 
Ltd., and Mr. J. C. Needham has been appointed to fill the 
vacancy so created. 

Tue Mrreters Watson Company, Ltd., Glasgow, have 
secured the sole rights for the manufacture and sale in Great 
Britain, the Dominions, Colonies and Dependencies of the Vogel 
submergible electric pump, as developed by Ernst Vogel, 
Stockerau, Austria. 








CONTRACTS AND ORDERS. 





The Rditor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Heap, WricHuTson anv Co., Ltd., Thornaby-on-Tees, have 
received an order for a pair of dock gates for a = dock at 
Falmouth, having an opening of 76ft. Each gate will be 43ft. 
long, with a height of 36ft. from sill level to cope level. 

MERRYWEATHER AND Sons, Ltd., of Greenwich, have received 
an order from Bromley Borough Council for a motor turntable fire 
escape with an all-steel Jadder to reach a height of 85ft. The 
ladder will be equipped with a water tower nozzle and telephone. 
The machine will also be fitted with a Merryweather turbine 
fire pump and a searchlight. 
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Proposed New Iron and Steel Works 
in Norway. 


A TECHNICAL committee appointed by the Nor- 
wegian Labour Party (a Labour Government is now 
in power in Norway) has worked out a plan for exploit- 
ing State mines at Grong, in the North Tréndelag 
district. At a recent meeting of the Norwegian 
Mining Industry Society, this plan was explained by 
two engineer-members of the committee. The 
scheme provides for a smelting plant on the Glomfjord 
and a rolling mill at Oslo. The contemplated annual 
production capacity is 180,000 tons of iron and 
steel, or nearly as much as the country’s 1934 import 
of plates, angles, steel and iron wire, crude iron, 
steel, bars, bolts, hoops, &c. The Glomfjord power 
plant on full development would yield 90,000 kW. 
On the basis of the 54,000 which the ironworks 
require, the expected cost would be -Kr. 27 (say, 
27s.) per kilowatt-year, or not much more than half 
the maximum price which can be paid for electric 
production in competition with ordinary blast- 
furnace production with coke. The material for 
production can be secured almost gratis by a suitable 
use of the State pyrites at Grong. The cost of the 
plant, including grmding mills, transporters, copper- 
smelting works, quays, &c., is estimated at Kr. 20 
million (say, £1 million), apart from the cost of the 
iron and steel works. The complete scheme would 
employ quite 2000 hands. 


A New Vancouver Bridge. 


THE Federal Government at Ottawa has approved 
the proposal for a bridge over the First Narrows 
at Vancouver Harbour. An “Order in Council ” 
has now been signed by the Governor-General, and 
preliminary steps to put the scheme into operation 
are to be begun at once, so that the beginning of the 
work will coincide with the Jubilee of Vancouver. 
According to Mr. A. J. T. Taylor, the chairman 
and engineer-in-charge of the First Narrows Bridge 
Company, who is now in London, the bridge will 
be known as the Lion’s Gate Bridge, and it will be 
the largest suspension bridge in the British Empire. 
The central span will be 1500ft., with a height of 
209ft. at the centre, while the total length across the 
First Narrows between Stanley Park and the North 
Shore will be close upon a mile. The bridge will 
provide for four lanes of traffic with two side foot- 
paths. No decision about the letting of contracts 
has, we understand, yet been made, but the work of 
construction, when it is begun, is expected to take 
about two years. The bridge will be a private toll 
bridge operated under a fifty years’ franchise, of 
which the First Narrows Bridge Company were 
the owners. We may recall the fact that in connection 
with the building of the bridge Sir Alexander Gibb, 
of Alexander Gibb and Partners, of Westminster, has 
reported on its probable effect on navigation. 


The Employment Figures. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday, May 11th, it is estimated that 
at April 27th, 1936, there were approximately 
10,712,000 insured persons, aged 16-64, in employ- 
ment in Great Britain. This was 82,000 more than 
at March -23rd, 1936, and 371,000 more than at 
April 15th, 1935. Most of the principal industries 
showed a further improvement in employment 
between March 23rd and April 27th. Those in which 
the improvement was most marked included building 
and public works contracting, engineering, ship- 
building and repairing, metal goods manufacture, 
electrical apparatus manufacture, the motor vehicle, 
cycle and aircraft industry, brick and tile making, 
road transport, shipping, the distributive trades, &c. 
On the other hand, there was a further decline in 
employment in the coal-mining industry. At April 
27th, 1936, the number of unemployed persons on the 
registers of employment exchanges were 1,498,579 
wholly unemployed, 247,272 temporarily stopped, 
and 85,379 normally in casual employment, making 
a total of 1,831,230. This was 50,301 fewer than the 
number on the registers at March 23rd, 1936, and 
213,230 fewer than at April 15th, 1935. The total 
on April 27th, 1936, comprised 1,435,045 men, 
63,496 boys, 274,416 women, and 58,273 girls. The 
total number of unemployed boys and girls on the 
registers increased by 12,666 between March 23rd 
and April 27th, owing to the registration of juveniles 
who left school at Easter. 


Lighting of Road Vehicles. 


THE new Road Vehicles Lighting Regulations 
for 1936 have now been prepared by the Minister 
of Transport. Vehicles brought into this country 
temporarily by visitors from abroad are exempted 
from compliance provided that the lighting conforms 
to the general requirements laid down in the Inter- 
national Convention Relative to Motor Traffic 
concluded in 1926. One of the regulations comes into 


force immediately. It lays down that headlamps 
must be extinguished when a vehicle is stationary. 
This does not apply to public service vehicles when 
stopping to pick up or set down passengers or to any 
vehicle during an enforced stoppage, ¢.g., through 
exigencies of traffic. The- other regulations will 
come into force in the case of new vehicles on October 
4th next, and in the case of existing vehicles on 
October, 3rd, 1937. They are that side lamps are in 
effect limited to a power not exceeding 7 watts, 
and must be fitted with frosted glass or other 
material which has the effect of diffusing the light. 
Except in the case of public service vehicles: (1) 
the obligatory front lights must be fixed at a height 
not exceeding 5ft. from the ground, and (2) rear 
lights must not be more than 3ft. 6in. from the ground 


unless a red reflector and white surface similar to that | 


required for pedal cycles not fitted with rear lights 
are also carried. Bulbs used in electric lamps are 
required to have their wattage marked on them. 
In addition, the new regulations enforce the fitting 
of an “ anti-dazzle”’ device that enables the driver 
to deflect the beam of his lights either downwards 
or downwards and to the left, or to replace it by such 
alternative lighting ‘‘ as will at all times be incapable 
of dazzling any person standing on the same horizontal 
plane as the vehicle at a greater distance than 25ft. 
from the lamp whose eye level is not less than 3ft. 6in. 
above that plane.” The regulations do not specify 
the occasions when the device is to be used, but rely 
on the terms of Paragraph 47 of the Highway Code, 
which directs drivers to dip their headlights when 
meeting other vehicles on the road unless there are 
special circumstances which make it unsafe to do so. 


The Royal Society. 


THE annual election of Fellows of the Royal 
Society took place on Thursday, May 7th, when 
seventeen Fellows were elected. Among those so 
honoured are four engineers—Sir Alexander Gibb, 
Mr. H. L. Guy, Dr. J. D. Cockcroft, and Mr. E. F. 
Relf, to whom we would offer our congratulations. 
Sir Alexander Gibb, the senior partner of Alexander 
Gibb and Partners, of Westminster, has wide interests 
among our leading scientific and engineering institu- 
tions, and his work for the Government, the 
Admiralty, the Ministry of Transport, and other 
British and foreign authorities, is well known. 
He will probably be the next occupant of the Presi- 
dential Chair at the Institution of Civil Engineers. 
Mr. H. L. Guy, chief engineer of the mechanical 
department of the Metropolitan-Vickers Electrical 
Company, Ltd., is an accepted authority on problems 
of applied thermo-dynamics and the technical 
aspects of steam turbine and condenser design. 
About a year ago he was invited to join the 
Advisory Committee for Metallurgical and Engineer- 
ing Research on Materials of the National Physical 
Laboratory, and in 1927 he received the Hawksley 
Gold Medal, the highest award of the Institution of 
Mechanical Engineers. Since 1928 he has been 
a member of the Council of that Institution. He has 
on three occasions been invited to act on the British 
Delegation to the International Steam Tables Con- 
ference, and is a member of the Research Committee 
of the Institution of Civil Engineers. Dr. J. D. 
Cockcroft, whose work in atomic physics recently 
brought him into prominence, after taking his degree 
at the Manchester College of Technology, joined the 
Metropolitan-Vickers research department in 1920, 
and was employed there till 1923. He then went 
to the Cavendish Laboratory at Cambridge, and his 
work on the disruption of the atom, in collaboration 
with Dr. Walton, needs no comment. Dr. Cockcroft 
still acts in an advisory capacity to the Metropolitan- 
Vickers laboratories, and keeps closely in touch with 
the developments in apparatus which take place there. 
Mr. E. F. Relf is the Superintendent of the Aero- 
dynamics Department at the National Physical 
Laboratory, and his James Forrest Lecture on 
** Modern Developments in the Design of Aeroplanes ” 
was summarised in our last issue. 


The Third World Power Conference. 


In our issue of April 17th we gave a preliminary 
programme of the Third World Power Conference 
and the Second International Conference on Large 
Dams, which will be held concurrently in Washington 
between September 7th and 12th, 1936. In the 1935 
Report of the World Power Conference, just pub- 
lished by the Central Office, 36, Kingsway, London, 
W.C.2, further particulars of the Conference meetings 
are given. Its principal officers will be :—Honorary 
President, Mr. Franklin D. Roosevelt, President of the 
United States; Honorary Vice-President and Chair- 
man of the American National Committee, Mr. 
Harold L. Ickes, Secretary of the Interior ; Chairman 
of the Conference and Vice-Chairman of the American 
National Committee, Mr. William F. Durand; 
Chairman of the Executive Committee, Mr. Morris L. 
Cooke ; Director, Mr. O. C. Merrill ; and Secretary of 
the Executive Committee, Mr. Joel David Wolfsohn. 
Good progress is being made with the Chemical Engi- 
neering Congress, to be held in London between June 
22nd and 27th, 1936, and approximately 125 papers 
from fifteen centres have now been accepted. Copies 
of the “ Experimental Edition’ of the Statistical 





Year Book were distributed in February last to the 





National Committee for criticism and as the basis 
for further work. The journal “ World Survey ” was 
given up last year, but it is felt that valuable expe- 
rience will have been gained should it be decided at a 
further date to publish an official or semi-official 
organ of the World Power Conference. A new edition 
of the Central Office Report on “ Standardisation, 
International and National ” is nearly ready, and will 
be published during the summer months. A resolu- 
tion on a possible coal specification has been raised 
and will be shortly reported upon. The Conference 
continues to watch carefully the work upon inter- 
ference with broadcast reception, which is being 
carried out under the auspices of the International 
Electrotechnical Commission. 


The Thames Conservancy Board. 


THE meeting of the Thames Conservancy Board, 
held on Monday, May llth, marked Lord Des- 
borough’s fortieth anniversary of membership, as he 
was elected as a representative of the Board of Trade 
on May 11th, 1896. Reference was made at the meet- 
ing to the large share he had taken in the detail work 
of the Board, both as its Chairman for thirty-one 
years and the Chairman of the Works Committee, and 
latterly of the Thames Improvement Committee. 
It was agreed to appoint a Committee to consider in 
what way the anniversary should be observed. In 
his reply Lord Desborough said that Mr. F. W. 
Geary, the Secretary to the Board, was appointed the 
same day as himself, and that their relationship had 
been harmonious ever since. Forty years ago, he 
said, the Board’s jurisdiction went down to the Nore ; 
then came the Port of London Bill, which divided the 
river Thames for administrative purposes into tidal 
and non-tidal halves. The Upper Thames, with its 
fifty locks and weirs and its fresh water stream, 
called, however, for a good deal of care and attention. 
Before the passing of the Land Drainage Act the 
Board had 136} miles of river under its care, but it 
now had about 700 miles of waterways, and there was 
every probability that another 1205 miles would be 
entrusted to it. That, eombined with its present 
purification duties, would place under its care some 
3812 miles. Reporting on the present flow of the 
river, Lord Desborough stated that the flow during 
April was at an average of 2,192,000,000 gallons a 
day, which compared with the standard average for 
April of 1,404,000,000. On Monday the flow was 
approximately 1,200,000,000, compared with the 
standard daily average for May of 1,096,000,000 
gallons. 


A City of London Airport. 


Art a Court of the Common Council, with the Lord 
Mayor as President, it was decided on Thursday, 
May 7th, to establish a City of London Airport at 
Fairlop, near Ilford, at a capital cost of £600,000. In 
moving the adoption of the report of the City Lands 
Committee, Mr. F. Rowland, the Chief Commoner, 
said that the matter had been under consideration 
for over two years and that members of the Committee 
had obtained expert guidance. It was proposed that 
the undertaking should be known as the City of 
London Airport and the cost of purchase, develop- 
ment, and maintenance should be chargeable on the 
City rates. The capital outlay, Mr. Rowland said, 
would be £600,000, one-half for the land and one-half 
for the buildings, but it was proposed to use only 
two-thirds of the land, so that £100,000 worth of land 
would not be required for the purposes of the scheme. 
The total cost to the City ratepayers would only 
amount to five-sixths of a penny m the pound and 
he felt that ratepayers could not possibly complain 
of the charge on the rates. It was referred to the 
City Lands Committee to submit recommendations 
as to the best means for dealing with the establish- 
ment, organisation, and management of the airport. 


“The Corby Steel Works. 


In the course of his speech at the annual general 
meeting of Stewarts and Lloyds, Ltd., which took 
place in Glasgow on Tuesday, May 12th, Mr. A. C. 
Macdiarmid made reference to the successful develop- 
ment of the Corby Steel Works which project, 
he said, was undertaken in the depths of the depres- 
sion and when brought into being at the break-up 
of the Tube Cartel had enabled the firm to cover a 
large proportion of its tube steel requirements. The 
firm was now engaged, Mr. Macdiarmid stated, upon 
further extensions of the plant, which would enable 
it to obtain the full use of its existing pig iron and 
steel ingot capacity and would take care of any addi- 
tion to that capacity which events may prove desir- 
able to provide within the next few years. The present 
extensions comprise the installation of additional 
coke oven plant and new rolling mills. Corby was, 
Mr. Macdiarmid stated, even as it stands, the cheapest 
steel producing plant in the country, but the pro- 

additions to the plant would have the effect of 
still further reducing the manufacturing costs by a 
substantial amount per ton. Referring to the 
purchasing of the business of the British Mannesmann 
Tube Company, Ltd., by Tube Investments, Ltd. 
with Stewarts and Lloyds, Ltd., Mr. Macdiarmid said 
that that was a sound step in the rationalisation of the 
tube trade in Great Britain. 
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The Lochaber Water Power Scheme. 
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(Continued from page 481, May 8th.) 


THE Ben Nevis TUNNEL. 
AD it been eonstructed to carry a railway instead 

of water under a mountain the Ben Nevis tunnel 
would have had @ greater appeal to the public 
imagination. In fact, it constitutes an engineering 
feat of a high order, worthy to be reckoned with such 
famous tunnels as the Mont Cenis, the St. Gothard, 
the Simplon, and the Arlberg in the Alps, all of which 
it far surpasses in length. It is second in length only 
to the Shandaken tunnel, which carries a supply of 
water to New York and which is substantially smaller 
in dimensions. The Ben Nevis tunnel has a total 
length of almost exactly 15 miles and a section, as 
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Toe Exginece 


FiG. 7—SECTION THROUGH BEN NEVIS TUNNEL 


shown by the accompanying drawing, Fig. 7, of 
14ft. 8in. by 15ft. Towards the Fort William end it 
is somewhat enlarged beyond these dimensions in order 
to accommodate water admitted to it from streams 
running down the flanks of the mountain. 

Owing to the amount of preliminary surveying and 
preparatory work necessary a start was not made 
upon driving the tunnel until the summer of 1926. 
It was driven from no less than twenty-three faces, 
two at each of seven nearly horizontal adits and four 
vertical shafts and also from the Fort William portal. 
The lengths of the adits, which had sections 9ft. by 
7ft., varied from 42lft. to 1384ft. and the depths of 
the shafts 18ft. by 12ft. from 147ft. to 357ft. Pro- 





SHAFT 


FIG. 8-BASE OF SURGE 
vision had to be made for the admission of water 
from eleven separate torrents into the tunnel. 
Although little trouble was experienced from the 
entry of water, considerable variations in the type of 
rock encountered gave rise to difficulties, as different 
methods had to be employed for each. This factor 
also delayed to some extent the rate at which the 
work proceeded owing to the fact that the men could 
never completely settle down to one mode of opera- 
tion. From the geological point of view the strata 
encountered proved of considerable interest. They 
varied from hard grey granite at the Fort William 
end through red porphyry, flagstones, red granite, 
and various schists to mica schist close by Loch Treig. 


and shaft. 


locomotives ran on rails laid inthe tunnel. After the 
tunnel had been driven through, the rough rock was 
lined with concrete to reduce the loss of hydraulic 
head of the water passing 15 miles along the tunnel. 
This work was carried out in six stages. Concrete 
haunches were first laid to a height about 3ft. above 


the final invert level. Next the two sides were con- 
creted to a height of about 12ft. above the invert. 
Travelling carriages supporting adjustable shuttering 
were used for forming the ceiling and finally, as the 
locomotive rails were removed, the invert was con- 
creted. As driven, the tunnel has a falling gradient 
from the Loch Treig end, the invert levels at inlet and 
outlet being 680ft. and 608ft. above O.D. respectively. 
The slope is therefore 72ft. in 15 miles, or 1 in 1100. 
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SECTIONAL PLAN 8.8 


“Tre Croineer’ 


The tunnel is illustrated in Figs. 3, 4, 5, and 6 opposite 
and in Fig. 8. 

The tunnel is made additionally interesting by the 
arrangements for intercepting and diverting the flows 
of eleven streams into it. Across each of these 
streams a dam was built similar to that illustrated 
in Fig. 9. But owing to the widely differing con- 
ditions at the sites of these dams each had to be 
individually designed to meet the circumstances, 





Compressed air drills were used and electrically 








while the work of construction was hindered by the 


driven compressing plant was erected at each adit 
For the removal of spoil and the supply 
of materials and later of concrete, battery operated 





inaccessibility of the sites and the inclemency of the 


weather. Although the designs all differ from one 
another, all have certain features in common. In 
every case the water is taken over a fairly high weir 
into the conduit which carries it to the tunnel intake. 
Thus the entry into the tunnel of boulders or ogber 
heavy objects is prevented, while the provision of 
grids over the weirs intercepts floating objects, such 
as tree trunks and boughs, which might be brought 
down during a spate. Lest the capacity of the con- 
duits should be over-taxed by an unexpectedly heavy 
spate, each dam is provided with a spillway. Sluice 
valves control the admission of water to the conduits 
and low down in each dam there is a valve-controlled 
flushing pipe for the discharge of silt, &e. At the 
shafts precautions had to be taken that air should not 
be carried down with the water into the tunnel. For 
this purpose when the shafts were concreted they 








FiG. 9—DIVERSION DAM 


were divided by a cross wall into two parts, one for 
the entering water and the other for the exit of air. 
At the junction of the shaft with the tunnel itself, 
as will be seen in the accompanying drawing, Fig. 10, 
the arrangement is such that air can easily escape. 
When the driving of the tunnel had been completed 
all the adits were blocked by concrete plugs, in which 
were left openings covered by steel doors so that 





SECTION G.G 


should it be desirable at any future date to make an 



















SECTION F.F 


Fic. 10—JUNCTION OF INTAKE SHAFT AND TUNNEL 


examination of the condition of the tunnel lining 
entrance may easily be gained. 


Tue Intet PortTat. 


That part of the work of driving the tunnel which 
required most forethought was the opening out of the 
inlet portal. The water surface of Loch Treig stood 
at that time at 785ft. above O.D., while the invert of 
the tunnel was to be at 680ft. above O.D., more than 
100ft. below. As shown in an accompanying drawing, 
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Fig. 11, the tunnel bifurcates about 400ft. back from 
the portal and at this point two vertical shafts, LOft. 
by 12ft. and 38ft. apart, were sunk from the ground 
surface about 40ft. above the natural level of the 
loch to meet the two tunnels. At the surface head- 
gear was erected for the operation of an L8ft. by 12ft. 
Ransomes and Rapier sluice gate in each of the 
tunnels. By the use of these gates, which are 
normally kept in the raised position, the whole tunnel 
can be sealed from the entrance of water from the 
loch. Beyond the gates the two tunnels re-unite and 
the concrete lining is continued up to a point about 
50ft. from the portal. As the tunnel was driven 
towards the loch beyond this point, its dimensions 
were somewhat enlarged and pilot borings were 
driven ahead. When only about 20ft. of rock cover 
remained, excavation was stopped and a large number 
of holes were driven into the remaining barrier. They 
were intended to contain explosive and radiated out- 
wards from the tunnel. A greater number were 
bored radiating in a downward than in the upward 
direction, as it was particularly desired to ensure that 
there should be no obstruction on the lower side of 
the funnel-shaped portal. 

Meanwhile preparation was being made further 
back along the tunnel for the time when the remaining 
barrier should be blown out. It was obviously 
impracticable to allow the water free access to the 
whole tunnel as soon as the barrier was gone, as the 
rush of water might have caused great damage. Nor 
for fear they might be damaged could the sluice gates 
be lowered. The problem was solved by building in 
the tunnel downstream of the gates a plug of concrete, 
which was carefully keyed into the tunnel walls. This 
bulkhead was provided with a safety plate of steel, 
4ft. 6in. by 2ft. 6in., held lightly in place by bolts 


Headgear for Raising 
Gates ana Screens 





gates are left in the open position, but they constitute 
a@ safeguard against the unlikely event of failure of 
valves lower down and are capable of isolating the 
branch tunnels and pipe lines should that prove 





pipes have bell mouths. They emerge from the 
mountainside into a valve house and each is connected 
by a taper piece to a hydraulically operated 54in. 
valve. One of these pipes is blanked off and only two 
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Fic. 12—ARRANGEMENT OF OUTLET PORTAL. SURGE SHAFT AND VALVE HOUSE 


desirable. One of the branch tunnels was left uncom- 
pleted and no further work has yet been done upon it. 
The other, at a point about 240ft. within the moun- 








ST intake’ 








18-0" LONGITUDINAL SECTION - INTAKE TO VALVE SHAFTS 


Tre Encincen 


and nuts. When it had been completed and when 
about 3435 lb. of specially prepared gelignite had been 
placed in the holes in the final rock barrier between 
the tunnel and the loch, water was admitted in front 
of the bulkhead, partly by diverting the waters of a 
small stream and partly by pumping from the loch 
until the water level in the sluice gate shafts was 40ft. 
above that in the loch. | 

The blast was fired on January 3rd, 1930, and had 
no spectacular results. The spectators, in fact, were 
conscious only of a hollow rumbling and the slight 
disturbance of the surface of Loch Treig by the 
emergence of bubbles of gas. The only other indica- 
tion that the operation had been successful was the 
falling of the level of the water in the sluice gate 
shafts. Subsequent examination by divers determined 
that the objective had been obtained and that all the 
shattered rock had been flung far out into the loch. 
The sluice gates were next lowered and behind their 
protection the concrete plug in the tunnel was 
removed. é 


THE OUTLET PORTAL. 


The work of finishing the outlet portal was con- 
cluded some considerable time before the inlet portal 
was blasted through into the loch and, in fact, 
advantage was taken of the fact that the floor of the 
tunnel slopes down towards the outlet end to admit 
water to it.and to generate power at the Fort William 
aluminium works before the upper end had been 
finished. Some 350ft. before the actual mountainside 
is reached, as shown by an accompanying drawing, 
Fig. 12, the tunnel emerges into the base of a surge 
shaft 240ft. deep and 30ft. in diameter, sunk through 
solid granite and concreted. The provision of this 
shaft was, of course, rendered necessary by the fact 
that should the demand for water in the power station 
be more or less suddenly reduced the velocity of flow of 
the water in 15 miles of tunnel could not be equally 
suddenly arrested. Under such circumstances the 
water rises in the surge shaft until the velocity of flow 
in the tunnel is sufficiently reduced. At the top the 
surge shaft is enlarged into a concrete basin, Fig. 13, 
the lip level of which stands at 845ft. above O.D. 
Out of this basin there opens an overflow tunnel, 
which was not completed until recently. At the 
bottom of the surge shaft a sump was constructed to 
catch any heavy material, such as boulders or gravel, 
which might by some chance have gained entry to the 
tunnel. 

From the surge shaft there are two tunnels, each 
guarded by a screen and a heavy 12ft. by Loft. 
Ransomes and Rapier sluice gate. Normally these 
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FIG. 11—INTAKE PORTAL AND GATES 


tain, is expanded in dimensions and contains three 
70}in. outside diameter pipes, }in. thick, embedded 
in concrete. To avoid loss of head at entry these 





pipe lines have so far been carried down to the power 
station. Beyond the 54in. valves there is on each 
line a 69}in. butterfly valve operating automatically 
to close should the velocity of flow exceed a certain 
predetermined figure and thus providing an immediate 
safeguard against the remote possibility of a burst 
pipe or other failure lower down. In order to avoid 
shock the control is such that these valves close 
slowly. The whole of the valve gear in this valve 
house was supplied by Glenfield and Kennedy, Ltd., 
of Kilmarnock. 


THE Pree LINE. 


The pipe lines from the valve house to the power- 
house are 3200ft. long and they were made and 
erected by the South Durham Steel and Iron Com- 
pany, Ltd., of Stockton-on-Tees. A profile of the 
lines, showing the situation of the anchors, is repro- 
duced in Fig. 14 on the next page. The pipes were 
made of mild steel in 30ft. lengths and vary in diameter 
and thickness from 70}in. by }fin. to 65in. by Lfin. 
There are six massive concrete anchor blocks, the 
uppermost of which is situated just below the portal 
valve house. Below each anchorage there is an 
expansion joint giving a possible range of movement 
of 6in. and made up of a cast steel body with a mild 
steel machined slider. The latter is covered by a 
deposit of nickel to resist corrosion. Between the 
anchors at every 30ft. each pipe is supported on a 
concrete pedestal hollowed out to the correct curva- 
ture and furnished with a mild steel saddle. By means 
of a Stauffer grease cup the sliding surfaces can be 
kept well greased. The erection of the pipe lines is 
particularly notable for the fact that for the first 
time in this country the joints were arc welded in situ. 
The Quasi-Are process was used. For the lighter work, 
where the thickness of metal was not great, two 
portable petrol engine-driven generators, each capable 
of operating two ares, were used, while lower down 
two larger and more powerful electric motor-driven 
sets were employed. Beyond the lowermost anchor 
block the ‘pipe lines divide up to serve the machines 
in the power-house. Views of the pipe line and of the 
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interior of the power-house are reproduced in Figs. 15 
and 16 on page 518. 





THE POWER-HOUSE AND TAILRACE. 


Originally it was planned to place the power- 
house on the left bank of the river Lochy, near its 
outflow into Loch Linnhe. A more detailed investiga- 
tion of the possibilities, however, revealed that the 
choice of a site some 3000ft. distant from the river 
resulted in a more economical arrangement. Although 
the power station had then to be placed in an excava- 
tion 40ft. deep and it was necessary to build a tail- 


paratory work for the intended extension has, how- 
ever, been completed. The nozzles of the turbines 
are at a level 19ft. above O.D., so that the gross head 
available with Loch Treig full to spillway level is 
just 800ft. The tailrace from the power station has 
@ cross section 17ft. by 8ft. and is taken along the 
most direct route to the river Lochy. It is formed as 
to 1000ft. out of 3000ft. in tunnel and is concrete 
lined throughout. The total fall is 3ft. Among sub- 
sidiary works which it was necessary to carry out in 
this region mention may be made of a standard-gauge 
railway, 350 yards long on a gradient of 1 in 40, by 
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race 3000ft. long, the cost was more than counter- 
balanced by the saving on the pipe line. Although 
it is intended eventually to install machinery for the 
generation of more than 100,006 h.p. continuously, 
the power-house at present contains only five English 
Electric turbo-generators, each of 10,000 h.p. capa- 
city, producing D.C. current at 300 volts, and two 
smaller Metrovick generators of 1250 kW capacity, 
driven by Boving water wheels. The building is 
designed to be 600ft. long by 65ft. wide, but at 
present is built only long enough to accommodate 


and steel industry and the great part he had played 
in the success of the Parkgate Iron and Steel Com- 
pany. Recalling that Mr. Clements became a member 
of the Institute in 1920, the President pointed out 
that between then and 1923 he published three 
papers of exceptional merit dealing with the three 
main things in iron and steel production, viz., the 
blast-furnace, the open-hearth steel furnace, and the 
gas producer. The theme of those papers was heat 
economy achieved by applying methods of thermo- 
chemical analysis to metallurgical problems, and it 
was no exaggeration to say that they not only 



























































































FIG. 14—PROFILE OF PIPE LINE 


means of which machinery can be brought on trucks 
right into the turbine room. The jetty in Loch 
Linnhe is also a notable work. It is some 650 yards 
long, curved at its seaward end and connected to the 
aluminium factory by a two-line railway. As the 
depth alongside is 24ft. even at low water, ships 
carrying material to or from the works can berth 
against it at all states of the tide. It is electrically 
lit, is equipped with a 5-ton travelling jib crane, and 
carries a 4in. pipe line, from which ships can fill their 
water tanks. 





the plant installed. The excavation and other pre- 
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HE annual meeting of the Iron and Steel Institute 

was held at the Institution of Civil Engineers, 
Great George-street, London, on Thursday and 
Friday, May 7th and 8th. Sir Harold Carpenter, 
F.R.S. (President), was in the chair throughout the 
meeting, but as this is his second year of office there 
was no presidential address. As usual, there was a 
full programme of papers, many of which could not 
be taken for want of time, but, of course, they will 
form part of the proceedings and may be discussed 
by correspondence. Among these were two important 
reports under the name of Dr. W. H. Hatfield, F.R.S., 
dealing respectively with ‘‘ The Work of the Corrosion 
Committee,’’ and “The Work of the Heterogeneity 
of Steel Ingots Committee,” both of which are 
reviews of the work of these Committees to December, 
1935, Dr. Hatfield being the Chairman of both. 

The President opened the meeting by referring 
to the death of King George V, who was Patron of 
the Institute, and as a mark of respect all those 
present stood in silence for a few moments. 

In briefly calling attention to some of the matters 
mentioned in the Report, the President expressed 
the great satisfaction of the Council that King Edward 
VIII had consented to become Patron of the Institute. 

The Welding Symposium held last year, he said, 
was realising the highest expectations of its useful- 
ness. Finally, commenting on the steps that are 
being taken for closer co-operation between the Iron 
and Steel Institute and the Institute of Metals, Sir 
Harold said there were 300 members common to 
both Institutes, but stressed the point that the 
co-operation contemplated would not in any way 
interfere with the independence of the two Institutes. 

The President moved the adoption of the Report, 
which was seconded by Mr. F. W. Harbord and 
carried unanimously. 

Mr. James Henderson (Hon. Treasurer) then 
submitted the accounts and pointed out that the 
excess of expenditure over income of £1932 11s. 8d. 
had been met by the result of the special appeal 
which brought in £2010, and had been taken into the 





Steel Institute. 
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he poimted out that two-thirds of the subscriptions 
came from home members and one-third from over- 
seas members, including America and the Continent, 
and added that there is a growing number of applica- 
tions for membership from Germany. Commenting 
on the financial position last year, he said the Council 
did not agree with the view expressed by some 
members that ways should be found for cutting down 
expenditure in order to make the accounts balance, 
and he expressed thanks to Mr. Talbot for his valuable 
suggestion for increasing the membership of the 
Institute by which firms and companies had been 
invited to nominate members of their staffs for mem- 
bership of the Institute, it being understood that the 
entrance fee and first year’s subscription would be 
set against the special subscriptions of the firms, but 
that thereafter the members themselves would be 
responsible for their subscriptions. Already this 
scheme had brought in more than 100 proposals for 
membership. Thanks were also expressed to Sir 
Charles Wright for initiating the Special Appeal 
Fund about four years ago. 

The accounts were then adopted with an expression 
of thanks to the Hon. Treasurer. 

A cordial welcome was then given to Dr. Otto 
Peterson, of the Verein Deutscher Eisenhiittenleute, 
who personally conveyed the official invitation of 
the German iron and steel industry to the Institute 
to visit Germany this autumn. The President, in 
expressing appreciation of the invitation—which 
has already been accepted—said he hoped there would 
be a large attendance from this country. 

The following were then re-elected :— 

Vice-Presidents: Mr. A. Hutchinson, Mr. John 
Craig, Mr. H. Spence Thomas. 

Members of Council: The Rt. Hon. the Earl of 
Dudley, Captain R. S. Hilton, Mr. I. F. I. Elliot, Mr. 
E. F. Law, and Dr. T. Swinden. 


THE BESSEMER MEDAL. 


The President presented the Bessemer Gold Medal 
to Mr. Fred Clements, and in doing so remarked upon 
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established the reputation of Mr. Clements, but 
enhanced that of the Institute. In 1929 Mr. Clements 
published his famous book on blast-furnace practice 
in three volumes. It was a sequel to his first 
paper, and the President added that it would be a 
matter of general satisfaction in the industry if Mr. 
Clements were to publish a similar sequel to his other 
two papers on steel production. 

Mr. Clements, in acknowledging the Medal, gave 
a detailed, and, indeed, intimate account of his 
life from his birth, remarking that he was born with 
a mathematical mind and with manipulative skill 
in his fingers. He spoke of his apprenticeship with 
the firm of Markham and Co., of Chesterfield, the 
interest of Mr. Charles Markham in the Parkgate 
Iron and Steel Company, his own transfer to that 
company, the progress of his work with that company 
up to the present day, all, as he said, with the object 
of acknowledging the debt he owed to his late chief, 
Mr. Charles Markham, adding that he could conceive 
nothing which would have given the late Mr. Markham 
more pleasure than to know that one of his pupils 
was being honoured by the award of the Bessemer 
Medal. He went on to speak of the great gaps in 
the information concerning iron and steel manufacture 
at the time which had led to the preparation of his 
book and his gratification at its reception throughout 
the world. Nevertheless, he said his dream was not 
yet fulfilled because there was the steel side of the 
industry to be dealt with, and the gigantic task 
which that involved was too much for him because 
in 1923 he was appointed general manager of the 
Parkgate Company, and his executive work made 
great calls upon him. He felt, however, that since 
that time he had been able to do his best work, 
certainly from the human point of view, in that it 
had been his endeavour to try and create an organisa- 
tion, each member of which, within the limits of 
his job, should feel he was encouraged to express 
himself and to contribute his quota of original 
thought and effort for the welfare of the firm and in 
the interests of the industry. Finally, he urged upon 
the younger members of the industry that to-day 
there were many problems to be investigated, and 
he asserted that in no country and at no time in 
industry had there been the opportunities which 
exist in this country to-day. He asked the executive 
heads of big firms not to quench the spark of origmal 
thought in any of their employees because original 
thought to-day was too uncommon to do that. He 
conchided by thanking the Council for the award 
of the Medal not only in his own name, but in the 
names of all those who were trying by labour of mimd 
and labour of body to increase and improve the 
technical progress of the great iron and steel industry, 
for it was to them as well as to himself he deemed this 
award to have been given. 

The President then presented the Andrew Carnegie 
Gold Medal for 1935 to Dr. D. F. Marshall, of Sheffield, 
for his paper entitled ‘“ Further Determinations of 
the External Heat Loss of Blast-furnaces.”’ 


Continuing, he remarked upon the fact that there 








accounts. Speaking on the question of membership, 











the long association of Mr. Clements with the iron 


was no award of the Williams Prize this year, and 
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pointed out that this Prize was intended as a reward 
to any workers in the iron and steel industry in a 
position not superior to that of manager of any one 
technical department. The Council, he said, felt 
that a good deal more advantage might be taken of 
this Prize than had yet been done, and he appealed 
to chiefs of staffs to facilitate investigations which 
would lead to the production of papers of the type 
the late Mr. Williams had very much at heart, viz., 
papers presented by young practical workers. So 
far there had not been anything like the response 
he was certain the late Mr. Williams had hoped for. 
The reading and discussion of papers followed. 


Strip SHEET PRODUCTION. 


The first paper dealt with was “‘ Some Considera- 
tions Influencing Plant Facilities for Strip Sheet 
Production under British Conditions,” by G. A. V. 
Russell, of which a long abstract is given on page 527. 

Opening the discussion, Mr. W. R. Barclay (Presi- 
dent, Institute of Metals) first conveyed the cordial 
greetings of the Institute of Metals and expressed 
a wish that this meeting of the Iron and Steel 
Institute would be a very successful one. 

Referrmg to the paper, Mr. Barclay commented 
on the clear conception shown by the author of the 
difference in conditions between this country and 
the United States. Misleading comparisons, he 
said, had often been drawn between the two countries 
by writers who had criticised adversely the size and 
capacity of British plants for strip and sheet produc- 
tion as compared with those of America. It had 
also been suggested that our conditions were so 
different from those across the Atlantic that we need 
not give detailed study to high production plants. 
The author, however, had shown clearly the possibility 
that some of the advantages of large-scale equip- 
ments could be obtained even when outputs were 
on an appreciably smaller scale. Both in the ferrous 
and non-ferrous fields we had much to learn from 
these wider studies and the paper laid down principles 
which no works manager or engineer could afford 
to neglect. He had been specially impressed by 
the author’s realisation of the importance of reheat- 
ing facilities. Every works manager of rolling mills 
appreciated the serious loss in operating time due to 
weaknesses of one kind or another in this vital 
auxiliary of hot rolling operations. Either the reheat- 
ing facilities were madequate or they were wrongly 
placed in the line of operations, and a valuable 
supplement to this paper would be a study of furnace 
lay-outs not only for reheating, but for the primary 
heating of blooms or billets. A matter which had 
been brought closely to his attention recently was 
the desirability for closer collaboration between 
designers and builders of rolling mill plant, and, 
indeed, of all machinery and equipment for the 
production of semi-manufactured metals, both ferrous 
and non-ferrous. It had been said, probably with a 
certain measure of justification, that such collabora- 
tion was more obvious and general in Germany 
and the United States than in Great Britain. The 
extended application of semi-manufactured products, 
whether sheet or strip, rolled or extruded bars and 
sections, and so on, depended to a large extent on 
the efficiency and standards of quality attained by 
the rolling mills, wire-drawing mills, &c., which 
constituted the link between the raw materials and 
their final application in industry, and it was for 
that reason he welcomed the paper. 

Mr. Archibald Allison (Sheffield) remarked that the 
difficulty in applying large-scale methods was one 
of environment because those firms which produced 
sheet did not produce strip. The industry in this 
country was so split up into sections which were more 
or less specialised that the difficulties in adopting 
such plants as those suggested were very great. 
Mention was made in the paper of strip in widths 
from 24in. to 54in., but so far as his knowledge went 
he would put the greatest demand here for strip 
not more than 20in. wide, and he doubted whether 
machinery to produce strip 54in. wide would be the 
most economical with which to produce strip from 
20in. to 24in. wide. The installation of gigantic 
plants meant dictating to the customer what he 
should have, and he believed the best results 
financially and otherwise would be obtained by 
puttmg down plants to give the customer what he 
required rather than putting in gigantic units and 
compelling the customer to have what was manufac- 
tured. There was a much greater likelihood of 
medium-size plants being kept fully occupied. The 
contemplation of an output of 3500 toms per week 
working fifty weeks in the year, mentioned by the 
author, was much too optimistic as to the amount of 
time worked having regard to the period required 
for maintenance, and an output of 1000 to 2000-tons 
per week would be a much more utilisable size of 
plant in this country. In looking at schemes such 
as those outlined he felt that engineers often detracted 
from their value by allocating far too much floor 
space. The unit very. often was far too spacious to 
be economical. Older works which had grown up 
from small units were much more compact and were 
more economical for that reason, among others. 
Whilst he had great admiration for the Steckel plant 
designed by American engineers and mentioned in 
the paper, he believed it was very expensive in 
maintenance. Another point was that in these large 


mills for high duty, the roller bearings wore out very 





rapidly, and the elaborate grinding and machining 
necessary was very costly. Engineers, he suggested, 
would do better to arrange the mill details so that 
improved lubrication systems could be adopted 
together with more normal sizes of rollers which 
would obviate expensive grinding and machining 
and, at the same time, give longer life. He believed 
the ultimate policy to be adopted in this country 
called for collaboration between all the interests 
involved, and, he added, it did not follow that because 
strip was rolled to size with a satisfactory surface 
condition with very large plants, the interior structure 
was all that was required. 

Mr. Benjamin Talbot (South Durham Steel and 
Tron Company) said a revolution in sheet manufacture 
was coming and would have to be faced, but we must 
not follow blindly what had been done in America. 
The author himself gave a warning to that effect, 
and when consideration was given to the vast amount 
of capital which had been lost in some of the large 
American plants we were perhaps fortunate to be 
looking on whilst the Americans were getting through 
their primary difficulties. Even the proposals of 
the author for this country were not small, but 
personally he favoured the second project outlined 
because it was more elastic and would probably 
serve our conditions here better than the other 
two, but the author had not touched on what must 
follow, viz., cold-rolling down to the finished and 
thinner gauges. 

Mr. W. Robson Brown regarded the paper more 
as an indication of possibilities than details of any 
particular plant. Commenting on the third project 
set out, he suggested that in practice it would be 
very difficult to control the quality of the steel, and 
that really applied to all the projects. The reheating 
furnace idea was all right for keeping the heat in 
the steel, but the result was all kinds of qualities 
which were not always wanted. There had been 
difficulties in the States in this respect, and one of 
the difficulties with any such mill in this country 
would be the tremendous problem of finding a demand 
for any considerable tonnage of any particular kind. 
Any such strip mill operating here would have to 
make all kinds of products for a long time and the 
difficulties would be very much greater than in the 
United States. In his view there was no question 
that the strip mill of the American type producing 
700,000 tons per annum was not a practical possibility 
in this country yet, and all manufacturers here, and 
particularly those in South Wales, were waiting with 
the utmost anxiety for alternative schemes. Another 
reason why the author’s proposed plants would be 
too large for South Wales was that the finishing 
departments .necessary would involve millions of 
capital and the maintenance of all these furnaces, 
coolers, and recoolers would also add a considerable 
on-cost. Finally, Mr. Robson Brown said he did not 
approve the width of mill suggested because the 
automobile industry in this country was demanding 
widths of about 90m. 

The author, who had no time to reply, was cordially 
thanked for his paper. 

The next paper discussed was “A Study of the 
Influence of Varying Degrees of Cold-Rolling and 
Annealing Temperatures on the Properties of Mild 
Steel Sheets,” by Principal C. A. Edwards, D. L. 
Phillips, and W. H. E. Gullick. 

COLD-ROLLING AND ANNEALING TEMPERATURES 
AND THE PROPERTIES OF MILD STEEL SHEETS. 
Part I.—This section deals with a study of the influence of 

varying amounts of cold-rolling, followed by annealing at 

different temperatures, upon the Erichsen values and changes 
in the microstructure of thin mild steel sheets. 

Two classes of material have been used for this purpose, one 
relatively very low in sulphur and phosphorus, and another 
in which these elements were comparatively high. In each 
instance one set of experiments was made on material that had 
been annealed at temperatures below 900 deg. Cent., prior to 
cold-rolling, and the other on material in which the preliminary 
annealing temperature was above 950 deg. Cent. In this way 
it was possible to examine the effects which chemical composi- 
tion and initial crystal size have upon the critical degree of 
cold-rolling which produces coarse crystallisation after subse- 
quent annealing. 

With very heavy sepenint cold-rolling complete recrystallisa- 
tion occurs on annealing at temperatures as low as 750 deg. 
Cent., irrespective of the initial crystal size. Under these con- 
ditions of heavy cold-rolling and low-temperature annealing, 
better Erichsen values are obtained than by present-day com- 
mercial methods, i.e., when the sheets are alinost completely 
hot rolled to the desired thickness, and annealed in batches at 
temperatures below 900 deg. Cent. 

Similar results can be obtained by subjecting hot rolled 
unannealed sheets to about 10-15 per cent. extension by cold- 
rolling, followed by low-temperature annealing. 

Part II.—This section represents an extension of the work 
done in Part I to a determination of the influence of cold-rolling 
and annealing upon the tensile properties, hardness, and 
Erichsen values of mild steel sheets, such as are used in motor 
car body construction. 

This represents a preliminary attempt to correlate the effects 
of cold-ro: yw annealing, the tensile properties, and crystal 
structure with the Erichsen values, and, further, to ascertain 
whether the tensile properties obtained after heavy cold-rolling 
and low-temperature annealing warrant the conclusion formed 
in Part I, namely, that the drawing properties, after this treat- 
ment, should approach those obtaining by full annealing. 

The evidence seems to indicate clearly that when complete 
recrystallisation occurs with low-temperature annealing after 
heavy cold-rolling, the tensile properties are such as to lead to 
the view that the drawing qualities of the material should be 
about the saix.: as those obtained after complete annealing at, 
say, 950 deg. Cent. 

Unfortunately, it has not yet been possible to demonstrate 
whether this is the case or not. Before this can be done, it will 
be ni to devise a more reliable method than the Erichsen 
cupping test to determine the drawing quality of sheet material. 
An attempt is now being made to devise a test for this purpose. 


Dr. T. Swinden (Sheffield), remarking that the 





paper was the foundation of the work being done at 
Swansea and Sheffield for the Institution of Automo- 
bile Engineers on strips and sheet, said that at present 
there was no test which would indicate the drawing 
properties of strip and sheet which could be applied 
either in the test house or the laboratory of the 
producing or receiving firms. That was one of the 
main objectives of the research being undertaken 
by the Institution of Automobile Engineers—and 
it was clearly a very desirable one. He emphasised 
that the object was not to compare the acid and basic 
steel processes as such, but to compare the effects of 
differences in the sulphur and phosphorus contents 
of the steels. Attention was also called to the import- 
ance of the finishing temperature in hot-rolling and 
the consequent degree of cold working effects in 
the hot rolled material. His experience of sheets 
was very limited, but in the case of strip it could 
be definitely be said that all the grain growth required 
could be obtained by low-temperature annealing if 
the finishing temperature of the strip had been low. 
The difficulties entailed with some of the older types 
of slower running mills was entirely obviated with 
the more modern type of strip mill, but at one time 
all strip had to be high-temperature annealed or 
given subsequent extra cold-rolling before any low 
temperature annealing could be carried out, and 
that was a point not always appreciated. Finally, 
Dr. Swinden mentioned that Captain Laighton 
Davies, who was unable to be present, had asked him 
to express appreciation of the paper, and although 
he did not know what Captain Davies would have 
said, he imagined it would have been on the lines of 
emphasising that the industries of South Wales were 
not so backward as might be implied. 

Professor J. H. Andrew (Sheffield University) 
regarded the paper as being in the nature of a master- 
piece and containing data which would be invaluable 
both to the scientific and the practical man. The 
paper made it clear that in order to get to the bottom 
of the practical operations in sheet rolling a great 
deal more attention would have to be paid to scientific 
principles than had been done hitherto. Referring 
to the suggestion in the paper that sheets should be 
hot rolled to a certain extent followed by cold-rolling 
and then hot rolled to the finished size, he said that 
by keeping the annealing temperature down by 
drastic cold-rolling not only was it possible to get the 
correct crystal size and a sheet possessing all the 
mechanical properties desired, but in that way a 
dangerous segregation of cementite in the grain 
boundaries was prevented. Finally, he asked if 
Principal Edwards could explain why phosphorus 
prevented sticking of the sheets ? He had asked a 
dozen people and received different explanations. 

Professor T. Turner, commenting on the necessity 
for an improved test for the working properties of 
thin sheet metal, said the Erichsen test had the great 
recommendation of simplicity and rapidity, but it 
was not really trustworthy in many cases. Since 
that paper had been received, a paper had been 
presented by Dr. Gwyer to the Institute of Metals 
referring to an improved test for sheet aluminium. 
It had been found that the drawing qualities of sheet 
aluminium varied according to the temper, and that 
it was not the softest aluminium which drew the 
best. Dr. Gwyer’s test consisted of a double cupping 
test, and it was almost as simple as the Erichsen, 
but it differentiated on account of the double action 
of the cupping. However, it did not follow that what 
had proved in practice to be suitable for aluminium 
would also be suitable for mild steel. 

Mr. J. C. Arrowsmith (Oxford) commented on the 
value of the paper to sheet makers in this country 
who, within the next few years, would have to give 
the subject their most serious consideration, adding 
that whilst much of the experimental work set out 
must have already been carried out by the large 
American firms, the results had not been published. 
The limitations of the Erichsen test had been shown 
up in no uncertain manner in the correlated results 
given in the paper, and it was a matter of consider- 
able satisfaction that Principal Edwards had turned 
to the tensile test—and particularly the use of the 
long-gauge length type of test piece—as being 
probably the most useful indication of the drawing 
properties. Commenting on the suggestion that the 
percentage elongation, the yield point, and the crystal 
size all have a distinct mfluence on the drawing 
properties, Mr. Arrowsmith said that was found to be 
the case in practice, and as a result of comparisons 
between press shop results and laboratory tests it 
had been possible to establish limits for all those 
properties. Up to the present time, however, prac- 
tically the whole of the sheet steel used in his firm’s 
plant had been produced by the hot-rolling method, 
followed in recent years by normalising, slight cold- 
rolling to improve the surface, and finally a low- 
temperature box annealing at approximately 600 deg. 
Cent. In connection with the final low-temperature 
anneal, he said it would have been interesting to 
have had further information on the removal of cold 
work from sheets which had been subjected to an 
extension in the cold rolls of not more than 2 to 3 
per cent. Was the annealing complete when carried 
out, say, for forty-eight hours at 600 deg. Cent. ? 
If not then the present practice of light cold-rolling 
followed by a low-temperature box anneal was 
responsible for a certain amount of variation in the 
final properties of the sheets. It might also be 
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responsible for the lower values for percentage elonga- 
tion in hot rolled and normalised sheets as against 
heavy cold rolled and box-annealed product. The 
conclusion most strongly suggested in the paper was 
that sheets subjected to heavy cold-rolling followed 
by box annealmg at temperatures around 650 deg. 
Cent. would have, if anything, slightly superior 
drawing properties to the hot rolled and normalised 
sheets. sag this there was one important 
feature which had only been lightly touched upon, 
viz., the phenomenon of stretcher strain. In order to 
prevent such strains from occurring in the parts of 
pressings which were stretched only just beyond the 
yield point, it was necessary to submit the fully 
annealed sheets to a certain degree of cold working— 
either by cold-rolling or by roller levelling on special 
roller levellers designed to produce drastic bending. 
Heavy cold reduction followed by annealing at 
650 deg. Cent. tended to produce a smaller grain 
size than hot-rolling and normalising with a suitable 
temperature gradient. The smaller the grain size 
the more difficult it was to prevent stretcher strains. 
The limited experience he had had so far with the 
heavy cold reduction sheet indicated that even where 
the grain size was approximately the same as that 
in the hot rolled and normalised product, the former 
type of sheet required a greater amount of cold work 
to be done on it in order to suppress the tendency 
to stretcher grain. After heavy cold-rolling and 
annealing, the sheets were so soft that it was prac- 
tically impossible to roller-level them on an ordinary 
stagger-roll roller leveller without putting kinks 
into them. It was thus almost a necessity to submit 
the material to a light cold-rolling before it could be 
subjected to any drastic roller-levelling. Even then, 
the type of cold working which in his works they 
were able to give on their special roller-levellers, was 
inadequate to prevent stretcher strain completely. 
With those levellers they had in the past been able 
to relieve the sheet producers of all responsibility 
for stretcher strain in pressings, but if they were 
unable to prevent stretcher strains in the same way 
in the case of the heavy cold reduction sheet, the onus 
for stretcher strains would of necessity return to the 
sheet manufacturer, and there would be mutual 
difficulties regarding ageing of cold rolled sheets in 
storage. It also appeared problematical at present 
whether the heavy cold reduced sheet which had been 
low-temperature annealed and finally cold rolled 
adequately to prevent stretcher strain, would prove 
to have as good drawing properties as the hot rolled 
and normalised sheet supplied with no final cold- 
rolling. 

Principal Edwards was only able to make a few 
remarks by way of reply. Speaking of “ stickers ” 
(mentioned by Dr. Swinden), he said he would not be 
dogmatic, but thought in all probability it was due 
to the presence of the phosphorus giving a totally 
different kind of film of oxide on the surface of the 
plates, that oxide being more continuous and more 
capable of adjusting itself as the hot-rolling was 
carried out and thereby preventing the two metallic 
surfaces adjacent to each other coming into contact. 
As to the double cupping test, for many years at 
Swansea they had been using a modified Erichsen 
double cupping test, which was of even greater 
elaboration than the one mentioned by Professor 
Turner, and it was hoped to get useful results, but the 
more the work proceeded the more complicated did 
the question become. Replying to Mr. Arrowsmith, 
he said he believed the most important features of the 
work embodied in the paper would ultimately be 
found to be the greater and greater care which must 
be bestowed on the low temperature annealing. He 
would not be surprised if batch annealing for low 
temperature cold-worked material slowly became 
obsolete and was replaced by some kind of continuous 
low temperature annealing in which the time of 
heating the material and the temperature could be 
easily controlled to any desired extent and so make it 
possible to solve some of the points mentioned by 
Mr. Arrowsmith. 

The final paper read at the morning session was 
entitled ‘‘ A Survey of the Iron-carbon Diagram Near 
Zero Carbon (Below 1000 Deg. Cent.),” by J. H. 
Whiteley. 

THE IRON-CARBON DIAGRAM. 

Details of a cupric etching method which makes cementite 
readily apparent in steels containing less than 0-03 per cent. 
of carbon are first given. By means of it the gradual solution of 
cementite in « iron on heating above 550 deg. Cent. is examined. 
Then, the formation of martensite at still higher temperatures 
in such non-pearlitic steels is investigated, and is shown-to be 
due to the presence of carbon ; the presence of nitrogen is not 
necessary. From a microscopic examination of these two effects 
the true positions of the lines of the equilibrium diagram in the 
region under consideration are inferred. : 

Dr. C. H. Desch, (National Physical Laboratory), 
said the technique which had been used by the 
author for detecting and observing small quantities of 
carbide would be extremely useful, and he added that 
the author’s solubility line of carbide in alpha iron 
was much nearer to the truth than as usually drawn. 
With regard to carbonyl iron, analysis showed a 
certain amount of carbon, but there was also a quan- 
tity of oxygen present, about equivalent to the carbon, 
and when that was heated to, say, 950 deg. Cent. the 
carbon and oxygen went off together as CO. After 
heating, the carbon content was very considerably 
reduced and that made a little difference in the inter- 


very interested in their structures and had suggested 
that the effect was due to nitrogen, because when he 
had repeated the experimc its the so-called eutectoid 
did not have the appearance of pearlite, nor the colour. 
There was, however, a yellowish colour associated 
with nitrogen, and he asked the author how far his 
structures with pure iron free from nitrogen agreed 
with Brooke and Hunting’s structures in general 
appearance and also in'colour. Finally, Dr. Desch 
said that what was wanted to be known next was how 
far the solubility was affected by the presence of 
other elements. It would not be the same in iron 
containing small quantities of other elements in solid 
solution, but that meant a rather extended series of 
experiments. - 

Dr. W. H. Hatfield said he could not agree with the 
conclusion which Dr. Desch had drawn from the 
paper. Mr. Whiteley’s work, beautifully carried out 
though it was, had its limitations in that it was purely 
qualitative, and it must not be assumed that the 
author had solved the question he had set out to deal 
with. In the first place, the experiments had been on 
Armco iron, a most unsatisfactory material for any 
scientific work to be performed upon. The Ingot 
Committee of the Institute had been to a lot of trouble 
thoroughly to examine and place on the table the 
real facts concerning such material, and a content of 
something like 0-2 per cent. of oxygen invalidated the 
material, in his view, from the point of view of scien- 
tific research. He therefore regretted that the 
resources in the first place, and experimental facilities 
in the second place, had not permitted the subject to 
be tackled in a way that was possible to give a quan- 
titative basis to the investigation. Dr. Desch had 
provided the author with a very pure iron, and com- 
positions based on that with sufficient sensitivity as 
regards carbon content could be supplied so that there 
was material available for a quantitative investigation. 
That, however, was not a criticism of the delightful 
investigation which the author had carried out, but 
he wished to make it clear that he, for one, did not 
accept such a qualitative investigation as settling 
what the paper purported to settle. Nevertheless, it 
did bring out what was very important, viz., the 
increased solubility of alpha iron below the carbon 
change point, which was very often overlooked. 

Dr. E. W. Fell pointed out that the illustrations 
in the paper suggested that ferrite crystals were 
surrounded by isolated masses of cementite rather 
than a continuous film of cementite, and he inquired 
whether that was the general opinion arrived at 
as the result of this investigation. In the “ Pro- 
ceedings ’ of the Fourth International Congress on 
Applied Mechanics the theory was put forward that 
the marked yield of wire or soft steel was due to the 
presence of a cementite film surrounding the crystal, 
and to test this theory he had taken a small piece of 
Armco iron, heated it, and quenched it in water 
at varying temperatures. As a result he felt it could 
be said with justification that it was improbable 
the marked yield in soft steel was caused by the 
presence of cementite at the ferrite boundaries. 





Dr. M. L. Becker said his experience did not coincide 
with that of the author in preferrmg the cupric 
reagent. It was true that that reagent showed up the 
grain boundaries, but he did not feel at all convinced 
even now that the actual white spots revealed by 
the cupric reagent really constituted cementite, as 


the author said they did. It was true they 
showed up in the same position when the steel was 
etched with sodium picrate, but the areas covered 
by the white spots with the cupric reagent were very 
much larger than the black line obtained with 
sodium picrate. The white spots showed the presence 
of oxide, but no mention was made in the paper of 
the possible presence of oxide and perhaps the author 
would say that he took very pure iron from the 
National Physical Laboratory which did not contain 
very much oxygen. Nevertheless, he himself would 
say that during the carburisation—imdeed, he 
believed it actually occurred—a certain amount of 
oxidation took place. He did not infer that any 
solid oxide would be present, but as the carbon was 
entering into solid solution in the iron during car- 
burisation, he believed oxygen was also going ito 
solid solution, and, therefore, he was surprised that 
the same type of results were obtained with very 
pure iron as were obtained with the Armco samples. 
The meeting then adjourned until the afternoon. 


THE ANNUAL DINNER. 


The annual dinner was held in the Connaught 
Rooms on Thursday evening, May 7th, with the 
President, Sir Harold Carpentér, in the chair. It 
seemed to be more densely attended than usual. 
The principal speech was made by Mr. Duff Cooper, 
Secretary of State for War. The subject was “The 
Institute and the Iron and Steel Industries,”’ but the 
speech was very largely devoted to a defence of the 
policy of succesive Governments during the past 
seventeen years with regard to armaments. Mr. 
Duff Cooper’s line of argument was that any candidate 
for Parliament who, during that period, had suggested 
heavy expenditure on armaments, would have been 
instantly rejected. He ended thus: “ We have 
four, perhaps four and a half years, m which to 
accomplish rearmament. We want the help of the 
whole community, but there is no section we want 
so much as, and upon whose assistance we may rely 
more, than upon the industrial section.” Sir Harold 
Carpenter’s reply for the Institute took the form of a 
short, interesting discourse on the origin and develop- 
ment of the Bessemer and Thomas-Gilchrist processes 
of steel making. Sir William Larke responded to 
that part of the speech which dealt with industry. 
He promised that whatever sacrifice it might involve 
the iron and steel industry would be ready to do its 
utmost for the country if an emergency arose. The 
remaining toast was that of “The Visitors,” pro- 
posed by Mr. John Craig and acknowledged by Lord 
Crawford and Balcarres. 





(To be continued.) 








How to 


7OU have recently been shown how much mathe- 
matics should, and could, prove of use to you. 
This is perfectly correct, since the majority of you 
are destined to acquire great practical experience, and 
it is valuable to preserve a mathematical facility, 
not merely because of the proved calculations that 
can be made, but because it is the means of thinking 
out, and of overcoming, the problems that will arise 
—-because the exercise of mathematics is a healthy 
exercise for the mind which guards against obesity 
and excess weight of thought as horse-riding guards 
us against becoming fat. 
But if mathematics is an excellent means of con- 
serving an alert perception, it is not a direct road to 
success. I know of no one who has succeeded in 
industry because of mathematics. If there are in 
an industry some polytechnicians who have succeeded 
or who have appeared te succeed—since one is never 
sure of success until one is dead—it is not because 
they were mathematicians, but because they had 
done sufficient mathematics to have the right to 
forget it. 
I would like to indicate to you the means of 
attaining success, and for that purpose I can see no 
better method than to show you the qualities which 
I look for—and that I believe all the world looks 
for instinctively—in industry. When we know 
what is required of us by those on whom we are 
dependent we are then close to being esteemed by 
them. 
What, then, is required for success in industry ? 
First intelligence you would say. Not immediately. 
The first quality needed in a collaborator, that without 
which one can do nothing, is “ rectitude.” (drotture). 
What do you think can be done with a man in whom 
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Succeed. 


one has no confidence; a man who will hide an 
error, and correct it secretly risking that the same 
error may be repeated; the draughtsman who, not 
being conscientious, does his work ‘“ near enough,” 
risking that the part drawn cannot be constructed 
or constructed according to the drawing, or functions 
badly ; the engineer who tries to put on to another 
the fault he himself has made at the risk of producing 
discord ; the manager whose reports risk concealing 
or minimising losses during a series of years ? 

In former times, the French industrialist super- 
vised matters pretty closely in order to overcome the 
reliance placed on his subordinates. He kept them 
under his eye ; he was never deceived. He was “ the 
one with whom one did not try anything on.” 
But with an industry somewhat extended, and to-day 
all industries are extended, one can no longer watch 
over everybody. Each has matters for his own 
initiative, his responsibilities ; the world moves too 
quickly for one to be able to judge an action by 
troubling to compare it with another. It is easy to 
judge if a shoe is well made because it should resemble 
exactly the shoe that the factory has always turned 
out. It is less easy to judge at a glance if a drawing 
is correct, if an examination is conscientious, if the 
time calculated for a piece of work is normal, if a 
test has not been “faked.” The “chief” needs to 
have confidence in his staff. One should imspire 
him with confidence, and after so inspiring him should 
justify his faith. On confidence is built the whole 
of modern industry. 

But, you say, if I have a chief who is himself a 
schemer, lacking in frankness, who makes use of 
elever manceuvring ? Will frankness succeed with 
him? I think not, but he himself will not succeed. 
Therefore, if, by chance, you find yourself with a 
chief of that type, take the first opportunity that 
oceurs to leave him. Search as far as circumstances 
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permit for the chief who is frank and reliable, the 
one in whom one can confide even when one has made 
a mistake. Even if he is hard, even if he has a difficult 
temperament, he will succeed and you will succeed 
with him. 

After loyalty is the essential condition intelligence ? 
Not yet. After loyalty, and so close that it is wrong 
to class it afterwards, comes willingness, Willingness 
to succeed, willingness to do what one has to do as 
well as possibile, willingness to sell if one is a salesman, 
to improve one’s knowledge each day if one is a 
research man, to do everything necessary and a 
bit over, to turn out a perfect machine at the right 
time without fuss or bother if one is a constructor. 
Willingness is a constant dissatisfaction with one’s 
self, is a desire to do better, a refusal to consider 
one’s self as only a tool, content if seven or eight 
hours have been spent at work obeying the rules 
applied to the job. Indifference, like an indifferent 
conscience, always brings about a check, sooner or 
later, but certainly. The attention relaxes. Faults 
committed are perceived too late, those under your 
orders observe or feel intuitively that you do not 
wish for anything special from them, and become, 
in turn, indifferent. Incidents and difficulties arise 
and the troubles accumulate without one’s knowing 
why. One says, “I have bad luck.” A bad excuse. 
One should say, “I have not been willing.” Only 
with a great willingness is success in life attained, 
with a creative enthusiasm. Those who are ingenious, 
who do not defeat themselves, who concentrate 
their efforts, they, whether or not they have natural 
dispositions for the profession that they practice, 
will succeed almost infallibly. If you consider those 
who are at the top of the tree the great heads of 
the industry—perhaps I am now disillusioning you— 
you will see certain things. There are amongst them 
some remarkable men, men of high intelligence and 
real genius ; they make fortunes or they fail. There 
are also men of very ordinary intelligence; some, 





even, of intelligence below the ordinary. But you 
will never find weak wills. All the heads of industry 
are hard workers, men who do not relax. The day 


they become tired they cease to remain chiefs. To 
console them one offers them honours. But honours 
are a sad thing, because they are less the proof of 
what one is than the testimony of what one has been. 
Finally, contrary to general belief in the schools, 
class places attained there are much more a classifica- 
tion of willingness than a classification of intelligence. 
There are always amongst the last équally intelligent 
men, often more intelligent men than those placed 
higher up but their willingness has not functioned. 
What the employer finds in taking the top of the 
class is not so much intelligence as willingness, and 
it is what he desires the more. Therefore, nourish 
an unceasing will to succeed. 

Now is it the turn of intelligence ? One moment 
yet. There is still something more precious for the 
communal work of industry. It is the social sense. 
Its principal manifestation is in good nature. Good 
nature -indicates the absence of jealousy, of envy ; 
it presumes good relations with all; taste for the 
society of others, and for communal work. On every 
door of the big laboratory of the General Electric 
Company of America there is a placard with the words 
“Keep Smiling.” To keep smiling is a necessity 
of team work. The economy of construction is founded 
on team work, teams growing larger and larger, the 
shop team, the drawing office team, the works team, 
the firm team, the trade team, the national team. 
Nothing can be done without co-operation. The lone 
man is helpless against the hugeness of the social 
organism. It is an error to believe that one makes a 
niche alone against the world. One only makes it 
with the aid of others ; with the help of one’s chiefs, 
one’s comrades, one’s friends. A man must not 
believe that he succeeds because he is the only serious 
member of a group of people amusing themselves, 
the only intelligent. member of a group of imbeciles. 
If that were true, he would be lost with the rest. 
An idea which is gradually making headway is that 
an industrialist is not helped by the ruin of his 
competitors. Rather is he ruined with them by having 
to resort to prices reduced too low, and by the 
suspicion thrown on to the entire trade by the pro- 
duction of mediocre goods. 

Actually as a general rule the good of one is the 
good of all. In a prosperous world it is easy for an 
imbecile to earn a living; in a world where everyone 
is discontented it is often impossible for an intelligent 
man to do so. In a _ well-conducted works the 
salaries rise ; teams which work well are practically 
sure to retain their job even if orders decrease. 

Therefore always value your rivals and your 
collaborators, do not attempt to take advantage of 
your neighbours or your competitors. If they are 
mistaken, and if you are able without causing 
friction to correct their error, do so; it will be 
repayed to you, not in the next world, but in this. 
There is a sort of psychological force of sympathy 
which helps those who are well disposed. Everybody, 
save perhaps some jealous body in direct competition, 
watches their success with pleasure. Everybody 


speaks openly to them, and tries to avoid annoyances 
for them. I assure you we all depend on others more 
than on ourselves, but the way in which others treat 
us depends on ourselves. 

Of course, it is not sufficient merely to be “‘ a good 
fellow ’’ to succeed. Before fellowship I have placed 





loyalty and willingness, because one must first show 
that one amounts to something, must justify the 
belief that one is ready to serve and serve generously. 
When one’s value is known one should count more, 
even at the risk of not beimg always in the foreground, 
on the esteem and sympathy of others than on 
struggles and plots to ensure that that value is paid. 

Undoubtedly it is impossible to reform the milieu 
in which one is placed unaided ; when it is unhealthy 
it were better to change. But, on the other hand, in 
normal circles there is a contagion of confidence, 
loyalty, and comradeship. The worst behaved of us 
do not spit in a tidy room. The worst disposed 
do not lower themselves in front of a man who is 
open and loyal. It is not easy to brave public opinion 
by ‘“‘ doing down” someone universally regarded as 
a good fellow. Opinion in France is too often that 
those around us should be distrusted, that we are 
surrounded by enemies, by people who wish to get on 
at our expense, people who have no scruples in their 
ambition. In such an atmosphere big things cannot 
be done, not even normal things. In this respect the 
Americans, the English, and the Germans, who have 
all, like us, their faults, are greatly our superiors. 
They understand team work. All this can be summed 
up in a few words; have the team spirit, try to be 
one of a team, help others in order to make things 
run smoothly, help others that they may help you, 
and by showing understanding earn their liking. 

I now come to “intelligence.” Psychologists 
divide it into three parts, memory, judgment, and 
imagination. I shall not speak of memory ; it is not 
in industry that it can be cultivated artificially. It 
is now what it will always be with you, or rather it 
is better than it will ever be, for memory declines with 
age. It is perhaps (I think it is neglected too much in 
schools) the most important of the three grades of 
intelligence ; in any case it is the foundation of the 
other two. Without memory we can have neither 
judgment, for judgment is based principally on the 
memory of things that have happened, nor imagina- 
tion, because imagination is only the combination of 
memories. But you have little control over your 
memories. Or rather there is only one effect possible 
for you to attain with regard to them; it lies m the 
willmgness with which you do things. Actions 
accomplished with care and attention are recalled ; 
the others are forgotten. With the will to succeed 
the memory will cultivate itself. 

Next comes judgment, or what is known as common 
sense. If I were addressing polytechnicians I would 
make a long discourse on common sense, because 
they are the least apt to possess it. Mathematics, 
when it completes a practical education, aids the 
development of the mind, but when it is practised 
alone or almost alone it gives the illusion that truth 
can be found without continual reference to the facts 
of life. Thus highly intelligent men are to be found 
completely lacking in common sense, as is well known. 
The moulding that you, my audience, have received 
has not, happily, caused you to run this risk; as it has 
been both theoretical and practical I believe that in 
general you have acquired common sense. Common 
sense is rarely patent ; all that can be done is to put 
men into positions where they must use it and hope 
that they will. 

I would only say this on the subject: one of the 
clearest manifestations of common sense is modesty. 
Many people have common sense on all subjects 
except themselves; they can judge everything 
around them, but cannot judge themselves. On that 
subject they forget that others have not the same 
reasons for admiring them as they have themselves. 
In practice, modesty consists essentially in not 
singing one’s own praises; if another can be found 
to do it so much the better; if not, it were better to 
wait till one’s actions provide a cause. On presenting 
yourselves to anybody for the purpose of obtaining a 
position do not try to dazzle them with your virtues. 
Do not say: “I can do anything”; say only: 
“‘ This is what I have done up to now.” Do not say : 
‘Everything I attempted has been done well” ; 
say: “ Ask my director or my former chief what he 
thinks of me.” If you are on commercial work do not 
take a vain pleasure in showing your clients that you 
are better than they are ; let them say ridiculous things 
if they do not affect your case, and if they do, try to 
let them discover for themselves that they are wrong, 
for a client will never forgive you for having been 
found to be less intelligent than yourself. He will 
admit willingly that you are a good man on con- 
dition that he discovers it himself. 

There is one useful thing which can only be expected 
from men of sound sense: the admission that they 
are wrong. My experience is that in general the 
technical staff is always right. That is desclating. 
In industry when a client grumbles about a machine 
and the engineer who constructed it is asked, he 
invariably proves that the client is wrong. That is 
disastrous, not only because the client is ruffled by 
the implied disregard of his opinion, but especially 
because often he is justified in his complaint ; instead 
of satisfaction he gets arguments. No matter how 
good, how perfect, how informed, how careful con- 
structors may be, it is safe to say that nme times out 
of ten, when the client complains, he is right, and 
the tenth time, if he is wrong, he should be accepted 
as right. Thus you may see the importanee of 
modesty. 

I would here draw your attention to the fact that 





modesty and willmgness are by no means incom- 
patible. Modesty is an attribute which makes 
willingness successful. A good salesman always 
seems to be in agreement with his customer. He does 
not Cispute and in the end he sells him what he wishes 
because he has wanted to sell it. 

Now that I have given you the secret of the false 
modesty necessary for success I may add that the 
secret is difficult to make use of if one is not really 
modest. A man of perception can ily distinguish 
false modesty from real and if he finds you out it is 
areal catastrophe. Try then to become really modest. 
Here is where common sense intervenes. It is easy 
to be really modest given a modicum of common 
sense. Suffice that a comparison be made of one’s 
self with, not those below one, but those above. No 
matter how intelligent, how knowing, how experienced 
one may be, it is never difficult to find others who are 
more so. The comparison should be made with them, 
and I assure you that very quickly, no matter what 
one’s ambitions may be, a very small opinion of 
one’s self will result. 

Last of all comes imagination, a natural gift of 
which some have more than others. But it comes 
last in this enumeration, because the lack of it will 
not stand in the way of success if the other qualities 
which I have enumerated exist. 








SIXTY YEARS AGO. 





Two exhibitions differing very greatly in their nature 
were dealt with in our issue of May 19th 1876. In one 
article we began a description of the exhibits comprising 
the Loan Collection of Scientific Instruments at South 
Kensington. This collection, it appears, had been 
assembled in connection with a scientific conference 
presided over by Mr. C. W. (Sir William) Siemens, We 
omitted to record the origin and scope of the conference 
but it was evidently of some importance because among 
those who attended it we note the names of Sir Joseph 
Whitworth, Sir Wm. Thompson and Mr. F. J. (Sir 
Frederick) Bramwell. Our first article on the exhibits 
was devoted almost entirely to an item which had been 
sent by the Royal Museum at Cassel. It was described 
as Papin’s steam cylinder and was supposed to date 
from 1699. For many years it had been half buried in 
the ground at Messrs. Henschell’s machine shop where 
the writer of our article had himself seen it in 1850. In 
1866 Henschells presented it to the Royal Museum. 
At South Kensington it appeared bearing a label stating 
that it was cast in 1699 at Veckerhagen, a small town in 
Hesse Cassel. It was about 40in. in diameter and nearly 
the same in height with an open top, a flange with bolt 
holes at the bottom and a moulding round the middle. 
We brought the fruits of much research to bear on the 
origin and probable use of this cylinder. In particular 
we quoted from the correspondence which passed during 
the years from 1692 to 1707 between Papin and Leibnitz. 
The result of our investigations went to show that there 
was no proof that the cylinder had ever been used by 
Papin. The probability that it had formed part of either 
Papin’s steam engines was, we said, very small indeed. 
From the Leibnitz correspondence however we gathered 
that in November 1699 Papin was engaged on “ a machine 
for evaporating salt water at a small expense.” A later 
letter of March 1700 referred to work on the “ great 
machine ”’ being hampered by the absence of his Highness, 
the Landgrave, but no further allusion to the apparatus 
appeared in the correspondence. It was just possible 
we suggested that the cylinder might have formed part 
of this machine.... The second exhibition was that 
which had been opened at Philadelphia on May 10th 
in celebration of the centenary of the Declaration of 
American Independence. Although we had sent a special 
correspondent to describe the exhibits we treated the 
exhibition and its organisers with scant respect in a 
leading article. It was, we said, just one more addition 
to the long list of Exhibitions which had bored the world 
at large year after year since 1851. It was a somewhat 
grim jest on the part of the Americans to invite us to send 
our choicest products for display in a country which by 
its prohibitive tariffs virtually forbade those products 
being sold in its cities or supplied to its inhabitants. 
Divested of sentiment an exhibition, we said, was merely 
a huge and somewhat inconvenient shop. Great Britain 
would gain little or nothing from the Philadelphia Exhibi- 
tion. We would sell little and we would learn little. 
American engineers did not delay in introducing their 
new inventions into this'country. Was there, we asked, 
a single American improvement ‘in steam engines worth 
having which was not already familiar to us ? The Corliss 
engine, the Rider cut-off, the Root boiler and a host of 
steam pumps exemplified American inventions which 
had already taken firm hold in English soil. Such lessons 
as the Exhibition might convey would, we said, be set 
before our readers but they must not expect too much. 
England would teach America much more than America 
had either the will or the power to teach the Old World. 








In order toycomplete the naming of the original “ Royal 
Scot ” class of express engines after famous. British regi- 
ments, the L.M.S8. Railway Company is to give the follow- 
ing regimental names to the fourteen engines of this class 
which are not now so named :—The ‘“ Lovat Scouts,” 
“Royal Warwickshire Regiment,” ‘‘ King’s Regiment 
(Liverpool),”’ ‘‘ Green Howards,” ‘“‘ Cheshire Regiment,” 
‘East Lancashire Regiment,’’ ‘‘ Border Regiment,” 
‘Prince of Wales’s Volunteers (South Lancashire),”’ 
“‘ Welsh Regiment,”’ “‘ King’s Royal Rifle Corps,”’ “* North 
Staffordshire Regiment,” ‘“‘ York and Lancaster Regi- 
ment,” ‘ The Rifle Brigade,” and the ‘‘ Middlesex Regi- 
ment.” In addition, two six-coupled engines of the new 
mixed traffic type are to be named “‘ Glasgow Highlander ”’ 


and “‘ Glasgow Yeomanry ” respectively. 
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i our issues of September 28th and October 5th, 
934, we gave an account of the design and 
beginnings of the new Cunard White Star liner 
* Queen Mary,” and described her construction, as 
No. 534, at the Clydebank Yard of John Brown 
and Co., Ltd. She was named and launched on 
Wednesday, September 26th, by Her Majesty the 
Queen. Since then we have referred on many 
occasions to the progress of the ship, her fitting out, 
her safe passage down the river Clyde, and her 
successful trials. Now that she has been handed 
over by her builders in order to prepare for her maiden 
voyage from Southampton to New York on Wednes- 
day, May 27th, we are enabled by the courtesy of 
John Brown and Co., Ltd., and the Cunard White 
Star Line, Ltd., to give a more extended description 
of this outstanding example of British shipbuilding 
and marine engineering. In this first article we deal 
with the machinery and in later articles we shall 
describe and illustrate some of the special features of 
the hull and the passenger accommodation. 

A view of the ‘Queen Mary,” taken during 
her passage down the Clyde appears above, and 
in to-day’s special Supplement we give a longi- 


tudinal elevation and plan views showing the 
lay-out of the main propelling and auxiliary 
machinery. Another Supplement drawing shows 


the turbines in the two main engine-rooms, while 
two views are given of the turbines and gearing for the 
starboard outer shaft assembled in the Clydebank 
shops. 

The principal particulars of the liner are sum- 
marised in the following table. 


Hull Particulars. 


Length overall ‘ 1019ft. 6in. 
Length between perpendiculars . 965ft. 
Breadth moulded . . .. 118ft. 
Depth moulded to “‘C ” ’ deck (bulkhead 

deck) + 1% " 55ft. 3in. 
Depth moulded to promenade "deck 

(strength deck) . 92ft. 6in. 
Depth moulded to top ‘of lounge 

structure .. _124ft. 
Load draught for seantlings 38ft. 10in. 
Gross tonnage : ‘ , 80,773 
Net tonnage .. 34,118 


Ship's 8 Cnemhinise 
Passengers, officers, and crew 
Passengers: Cabin class 
Tourist class .. 
Third class 
Officers and crew .. 


About 3240 persons 
740 plus 36 additional 
760 plus 24 children 
579 

1101 


Main Propelling Machinery. 


Type: Quadruple-screw reaction type single-reduction geared 
turbines 





Number of turbine sets Four :—H.P., Ist I.P., 
2nd 1.P., L.P. 
Number of main engine-rooms .. Two 


Star Liner 
Mary.” 


I. 


Boiler Equipment. 
Type of main boilers “3 
Number of main boiler rooms 
Number of main boilers 
Designed working pressure . . 

Degree of superheat 
Total steam temperature 
Blow-off pressure... 


Yarrow oil-fired 
Four 

Twenty-four 

400 Ib. per square inch 
220 deg. Fah. 

700 deg. Fah. 

425 lb. per square inch 


Feed inlet temperature 250 deg. Fah. 

Type of auxiliary boilers Cylindrical oil-fired 
Number of auxiliary boilers Three 

Designed working pressure . 250 Ib. per square inch 
Degree of superheat : 220 deg. Fah. 


Auziliary Séstiaiee Sets. 
Type of generating sets: 225-volt B.T.H., turbo-dynamos 


Number of generating sets . Seven 

Total output . ‘ - 9100 kW 

Number of auxiliary engine-r rooms *. Two 

Capacity of forward generator room.. Three 1300-kW sets 
= 3900 kW 

Capacity of after generator room. . Four 1300-kW sets 
= 5200 kW 

Running speed of auxiliary turbines .. 5000 r.p.m. 

Speed of De. generators .. . 600 r.p.m. 


Emergency Cauater Sets. 


Two Parsons-B.T.H., eight-cylinder, paraffin, 150 to 160 B.H.P. 
engine and generators 








The machinery and boiler installation is arranged 
in ten water-tight compartments. Starting at the 
after end and proceeding forward, there are, as shown 
in the Supplement drawing, the aft engine-room, 
the forward engine-room, No. 5 boiler room, aft 
turbo-generator room, No. 4 and No. 3 boiler room, 
the forward turbo-generator room, No. 2 and No. 1 
boiler rooms, and the water softening room. 


PROPELLERS AND SHAFTING. 


The propellers, four im number, are of the solid 
four-bladed type, and are made of special high-tensile 
manganese bronze. Fig. ] shows two of the pro- 
pellers in position before the launch of the ship. The 
form of the blades and boss embody the latest practice 
for obtaining the highest propulsive efficiency. The 
working and spare propellers, which were supplied 
by J. Stone and Co., Ltd., and the Manganese Bronze 
and Brass Company, Ltd., each weigh about 35 tons, 
were carefully balanced, and finished to the highest 
degree of accuracy for pitch and thickness. The 
large cone caps, which are made of the same metal, 
weigh nearly 1 ton each. All the main propelling 
shafting is hollow and is made from forgings of high- 
tensile steel. The tail shafts are connected to the 
adjacent lengths of intermediate shaftmg by muff 
couplings to permit of the shafts being drawn aft 
through the tubes when overhauling. An electric 
type torsionmeter is fitted to each line of shaftiag. 
The tunnel shaft bearings are of the Michell type and 
are water cooled, the cooling water being supplied by 





FIG. 1—-THE STARBOARD PROPELLERS PROTECTED FOR LAUNCHING 
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two upright centrifugal pumps, each of 130 tons pe 
hour capacity. These pumps also supply cooling 
water to the stern tubes and, in addition, oil is supplied 
to mix with the stern tube cooling water by a special 
oil pump situated-in the steering gear compartment. 

Other auxiliaries situated in the tunnel space 
include a 350 tons per hour ballast pump, which can 


’ 








FiG. 2—MAIN GEAR WHEEL AND 


also be used to supply water to the tourist swimming 
pool. A set of calorifiers and pumps is also installed 
in this space. 

Matn TURBINES AND GEARING. 


Each of the four screws is driven by an indepen- 
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arrangerent of thetwoengine-rooms. The turbines are 
designed for the employment of steam between the 
pressure limits of 350 lb. per square inch gauge and 
0-5 lb. per square inch absolute, with an initial steam 
temperature of 700 deg. Fah. 

Each main turbine set—see Supplement illustra- 
tions—comprises one high-pressure, two intermediate- 
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pressure, and one low-pressure turbines, working in 
series, and each turbine drives a separate pinion which 
engages with the main gear wheel. For astern work- 
ing, a single three-row impulse high-pressure stage 
is incorporated in the second intermediate ahead 
turbine casing and a single three-row impulse low- 
pressure stage is housed at one end of the low-pres- 
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turbines comprise a two-row impulse wheel and 
a reaction portion fitted with end-tightened 
blading. Control valves are provided on a group of 
the nozzles to allow graduation in power to be 
obtained economically. The first intermediate- 
pressure ahead turbines are of the end-tightened 
reaction type throughout. The second intermediate- 





FIG. 3—ONE OF THE MAIN CONDENSERS 


pressure ahead turbines are of the reaction type 
throughout. The low-pressure ahead turbines are 
also of the reaction type, but divided into two flows 
with the steam inlet at the centre. 

The impulse blades throughout are of stainless 
steel, and are fitted individually into rotor and 
cylinder grooves. All the reaction blades are of 
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Tne Engineer SECTION AT FRAME 108 LOOKING AFT. 


Fic. 4—ENGINE ROOM ARRANGEMENT 


SECTION AT FRAME 116 LOOKING FORWARD. 








low carbon stainless iron. These blades, assembled 
in sectors, are held at the roots by a foundation wire 
and brazing, and secured in the grooves by serrated 
side-locking strips. The high-pressure nozzle plates 
are of cast steel, and those for the low-pressure astern 


sure ahead turbine. The high-pressure and first inter- 
mediate-pressure turbines are arranged at one end 
of the gearing and the second intermediate- 
pressure and low-pressure turbines at the opposite 
end of the gearing. The high-pressure ahead 


the impulse - reaction 
arranged in two separate compartments. 


and simple-reaction type, 
The 


machinery for the outer screws is installed in the 
forward engine-room and that for the inner screws 
in the after engine-room. Fig. 4 shows the general 
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turbine of cast iron, all having ‘‘ cast in”’ partitions of 
stainless steel. In accordance with modern practice, 
all the rotors have been dynamically balanced to 
eliminate vibration. The machine used for this 
purpose had to be substantially altered in order to 
obtain the necessary power for rotating the low-pressure 
rotors, each of which weighs about 42 tons. In order to 
reduce the unbalanced steam thrust “ dummies” are 
fitted to all ahead turbines, except the low-pressure 
turbines, which, as already noted, are of the double- 





sity arise the low-pressure turbines can be isolated 
and the exhaust steam from the second intermediate- 
pressure turbines led direct to the condensers. Each 
of the turbines is fitted with a patented duplicate emer- 
gency cut-out governor which causes the steam to 
the turbines to be shut off in the event of therevolutions 
exceeding a predetermined figure owing to a sudden 
variation in the load. The governors control the 


main bulkhead emergency valves through the medium 
of the lubricating oil system. 


Steam would also be 
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Fic. 5-LAYOUT OF MAIN FEED SYSTEM 


flow balanced type. Any unbalanced axial steam 
thrust is taken up by Michell thrust bearings of the 
spherical seated type. An olectric fore and aft 
movement indicator and alarm is attached to the 
forward end of the governor for the purpose of indi- 
cating any excessive axial movement of the turbine 
rotor owing to the failure of the thrust pads. 

The high-pressure ahead turbine casings, first inter- 
mediate-pressure turbine casings and the parts of the 
second intermediate-pressure casings which contain 
the high-pressure astern turbines are made of cast steel. 
The remaining parts of the turbine casings are of 
cast iron. 

The turbines are rigidly bolted to the gear case 
at one end and the opposite ends aré supported on 
substantial cast iron pedestals resting on strong 
plate structures built on the inner bottom of the ship. 
The pedestals are clearly shown in our Supplement 
illustrations of the turbines and gearing. Provision 
has been made for isolating the high-pressure and 
first intermediate-pressure ahead turbines, and to 
supply steam direct to the second intermediate 
ahead turbines in emergency. Should the. neces- 
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stantial cast iron gear cases and are attached to 
strongly constructed seatings. The turbine gears 
were cut on hobbing machines embodying a patented 
creep mechanism. ‘The engine turning gears are con- 
nected to the main gear-wheel shafts, and are driven 
through spur and worm reduction gearing by electric 
motors. 


CONDENSING PLANT. 


There are four main condensers—see Fig. 3—-of 
the Weir regenerative type, one condenser being 
arranged alongside each set of turbines. The arrange- 
ment of the condenser is clearly shown in Fig. 4. 
The grouping and spacing of the tubes gives as nearly 
as possible a constant steam speed through the con- 
denser, there being also a wide central lane through 
the tube nest for passage of steam to the bottom of 
condenser for mixing with and reheating the con- 
densate as it falls from the tubes into the storage 
reservoir at the bottom. <A proportion of the tubes 
on each side of the condenser are isolated behind a 
baffle for cooling the air which is extracted near the 
top of the baffle by air ejectors. There: are 13,780 
solid-drawn tubes of 70/30 cupro-nickel in each con- 
denser, jin. external diameter by 15ft. 6in. long 
overall. The inlet ends of the tubes are expanded in 
the tube plates and bell-mouthed for easy entrance 
of the cooling water. The outlet ends of the tubes 
are secured in the tube plate by metallic and fibre 
packings and screwed ferrules. _ Large cast iron 
water boxes are fitted at each end of the condensers, 
having main doors of cast iron strongly ribbed to 
resist pulsation. Each main door has a number of 
smaller doors, through which access is gained to the 
tube ends for examination or overhaul. The con- 
denser steam mlet openings are.connected to the 
L.P. turbine exhaust opening by mild steel eduction 
pipes with which are incorporated double bellows 
expansion pieces to take up the difference of expan- 
sion between the turbine and the condenser. The 
condensers are designed to maintain a vacuum of 
29in. of mercury under ordinary running conditions. 


FiG. 6—CIRCULATING PUMPS—DRYSDALE AND LAURENCE SCOTT 


shut off in the event of the oil pressure in the forced 
lubricating system dropping unduly or failing entirely. 

The main gearing—see Fig. 4—is of the usual 
double-helical, single-reduction type.’ In order to 
obtain resiliency, each pinion is hollow, and is driven 
by means of an internal shaft, which is connected 
to its rotor by a flexible claw type coupling. The 
shaft is then carried through the pinion to the end 
remote from the turbine, where it is rigidly: con- 
nected to the pinion. The teeth of the gears have 
pitches of lin. and the helical angle is about 30 deg. 
The gear wheels and pinions are enclosed in sub- 





Some Marin ENGINE-ROOM AUXILIARIES. 

Each condenser has associated with it two large 
vertical circulating pumps driven by Laurence Scott 
285 H.P. motors, each having a capacity of 25,000 
gallons per minute. There are also two 55 H.P. 
extraction pumps, each designed to deal with 
550,000 lb. of water per hour. A view of the circu- 
lating pumps is reproduced in Fig. 6. In addition, 
two three-stage air ejectors are provided, and these 
work in connection with each condenser. 

The main feed system, which is illustrated in 
diagrammatic form in Fig. 5, is of the closed feed type, 
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so arranged that while normally each engine-room 
forms a complete system, each engine can be run as 
a@ separate unit if so desired. In each engine-room 
are arranged four turbo feed pumps, each having a 
capacity of 515,000lb. of water per hour. High. 
pressure filters are fitted on the discharge side of the 
feed pumps. Feed heating is effected in each engine- 
room by passing the feed water in turn through two 
drain coolers, two L.P., two I.P., and two H.P. heaters. 
The heating steam to the various heaters is “ bled ” 
from the following points: to the H.P. heaters from 
the first stages of the H.P. turbines; to the IL.P. 
heaters from the inlets to the first I.P. turbines; to 
the L.P. heaters from the second I.P, turbines. The 
exhaust steam from the turbo feed pumps is also led 
to the L.P. heaters. The drain coolers are supplied 
with the condensed steam from all the heaters. A 
large hotwell tank of about 28 tons capacity in the 
forward engine-room and two smaller tanks of about 
14 tons each in the aft engine-room supply the neces- 
sary reservoirs for make-up feed. In addition, two 
large tanks, each of 50 tons capacity, are situated on 
“EK” deck and are connected to the hotwell tanks in 
each engine-room. By this arrangement an emer- 
gency supply to the main feed system is obtained. 
A direct-acting assistant feed pump of 75,000 lb. per 
hour capacity is fitted in each engine-room. 

The forced lubrication system is of the pressure type. 
Oil is drawn from the drain tanks in the double 
bottom by centrifugal pumps, there being three 
pumps to each main engine, each pump of 36,000 
gallons per hour capacity. It is discharged through 
strainers and also coolers of the tubular type, 
there being two oil coolers fitted for each set of 
turbines. One upright centrifugal pump of 1850 
gallons per minute capacity supplies cooling water to 
each pair of oil coolers. Two large centrifugal oil 
separators, each of 700 gallons per hour capacity, 
are fitted in each engine-room for the purification of 
the lubricating oil. 

In the forward engine-room is situated an evapora- 
ting plant consisting of four evaporators, each 
having a capacity of 100 tons per day. They 
have each 244 square feet surface and are fitted 
with float regulators on the feed inlets, which 
take fresh or sea water. The vapour is supplied either 
to the L.P. heaters or to the main condenser. Other 
auxiliaries situated in the forward engine-room include 
a 300 tons per hour bilge pump, a 200 tons per hour 
sanitary pump, and a 350 tons per hour ballast pump. 

In the aft engine-room is fitted an auxiliary con- 
denser with its associated pumps, comprising a motor- 
driven circulating pump and a motor-driven extrac- 
tion pump. This condenser, together with one in the 
forward turbo-generator room, referred to in the 
section dealing with that room, deals with all drains 


from the ship’s ventilation system, galleys and | ¢q,), 


pantries, &c. The condensate from this condenser is 
discharged to the auxiliary hotwell tank in the forward 
turbo-generator room. Other general auxiliaries 
fitted in the aft engine-room include an upright fire 
pump of 300 tons per hour capacity. 

(To be continued.) 








Asbestos. 


On a recent visit to Slough we found much of interest 
to see at the factory of Bells Asbestos and Engineering 
Supplies, Ltd. Our actual object in visiting the firm was 
to witness a fire demonstration such as those which have 
recently received considerable publicity in the daily 
Press; but, in fact, the discussion we had with the 
technical representatives of the firm proved of greater, 
though of less dramatic, interest. 

The development of the mineral asbestos as an industrial 
product has occurred in comparatively recent years, but 
some of the qualities of the material have been recognised 
for centuries. The first users of it seem to have been 
the Romans, who found deposits in Northern Italy or 
Cyprus, and whose knowledge was sufficiently advanced 
to allow them to weave it into cloth. In the Vatican at 
Rome there is a small piece of hand woven cloth to bear 
witness to the skill of this ancient race and to the longevity 
of the asbestos material. Possibly, when the barbarian 
hordes swept across Western Europe such knowledge as 
existed was forgotten. But obscure references to this 
fireproof material are to be found in the writings of the 
Middle Ages, and that entertaining Scotsman of the early 
seventeenth century, William Lithgow, in his “ Rare 
Adventures and Painful Peregrinations,” has this to say 
about the Isle of Cyprus: ‘‘ And besides these mines, 
there are diverse precious stones found in this Isle as 
Emeralds, Diamonds Chrystall, Corall, red and white, 
and the admirable stone Amiante whereof they make 
Linnen cloth that will not burn being cast into the fire 
but serveth to make it neat and white.” Perhaps the 
qualities of the material were again forgotten, or perhaps 
the knowledge was confined in those centuries only to 
Cyprus. At any rate, it is recorded that two enterprising 
citizens of Northern Italy earned distinction at the hands 
of Napoleon I in 1800 by carrying out experiments 
with the deposits of asbestos found there. Despite the 
interest of the Emperor the experiments seem to have 
come to nothing, and it was not until 1866—only seventy 
years ago—that any determined effort was again made to 
find an industrial use for the mineral. In that year a 





certain amount of cloth and paper was made, and three 
Italians secured concessional rights to explore for and 
excavate the raw material. 

Thereafter development continued at a pace soon to 
be accelerated by the discovery of deposits in other parts 
of the world, notably in Canada. Curiously, the fire- 
resisting property of the material, which had proved 


its most sterling quality to early writers, was neglected. 
It was first used as a constituent of a paint, later woven 
coarsely as a gland packing, and used as heat insulation 
for steam pipes and boilers, and afterwards formed into 
millboard which was later improved.by the admixture of 
cement. The firms engaged in its production went through 
vicissitudes as ‘ Rare” and “ Painful” as Lithgow’s 
“ Peregrinations,” while the knowledge as to how the 
material should be treated was almost nil. The discovery 
of the Canadian deposits was beneficial in that the asbestos 
found there was more easily woven than the Italian, 
but for very many years it was necessary on the score of 
strength to adulterate the asbestos with quite large 
amounts of cotton. Therein, perhaps, lies the reason for 
the neglect of the fireproof properties of the material, 
for the cotton soon burnt away and the asbestos cloth 
had then insufficient strength. 

Nowadays, asbestos has such multitudinous uses: that 
it would be impossible to attempt their enumeration here. 
It is best known prepared as a packing and jointing 
material, made up into blocks for brake and clutch linings 
for motor vehicles, and combined with cement to make 
sheets and tiles, and other building materials. In most 
of its applications its heat-resisting qualities are important, 
but in few are they its outstanding quality and the real 
justification for the use of the material. Asbestos will 
not only withstand high temperatures without burning, 
but suffers no change whatsoever below 1200 deg. Fab. 
At or about that temperature the combined water, for 
asbestos is crystalline, is driven off, and although the 
material remains fireproof it loses a considerable degree 
of strength. Since the war, Messrs. Bells have been devot- 
ing considerable research to the end of discovering just 
how these qualities can best be turned to account. 

The materials existing at the time when the investiga- 
tions were begun were not entirely suitable for the purposes 
Bells envisaged. Cloth, adulterated by cotton, gave 
way when exposed to fire, and when not so adulterated 
was lacking in the required strength. Asbestos-cement, 
though incombustible, was not truly fire resisting, for 
the heat of a flame acting directly on the mixture drove 
off water of crystallisation and caused the material to 
disintegrate almost explosively, because steam was 
generated under pressure. By the development of better 
processes of carding and weaving the cloth was much 
improved, and it was rendered possible not only to reduce 
the cotton content to so small a degree that it resisted 
burning, but also to produce cloths of superior fineness 
and very considerable strength. Various improvements, 
too, were made in the production of sheets. Some idea 
of the properties of materials now produced can be gained 
from the table below giving particulars of the time, in 
minutes, for which various materials resisted fire : 




















Dry resistance. | Wet resistance. 
Material. Thick- 
ness. | Vert’l. | Horiz. | Vert’l. | Horiz. 
Wee as cr4 pe f 6-3 | 5-4 | 7-7 | 6-9 
i maillboard. . * 3-3 2-9 Peee — 
Bestobell fire board..| }” Over | Over | About | About 
120 | 120 | 48 | 48 
a r .. ..|0-010"| 0-2 0-1 | 
Bestobe cloth ..| ¢&” |More thian 240 | More th.an 60 
mateo .i sl ee | Oe t Oe | | 
Bestobell “ fire ”’ 
paper; 0-007" |Moreth'an 35 | 
Destdbiad Seb beled... 4s” |Moreth'an60 | About | About 
| 45 45 
Bestobell fire felt $”° |Morethian120 | More | Not 
| | than 60) tested 





The figures were obtained from tests in the fire tunnel 
at Bells’ works. In the horizontal position the materials 
formed the roof of a fire chamber, 8ft. 6in. high, in which 
a pile of combustible material 2ft. high was maintained. 
In the vertical position the materials formed the wall of 
the fire chamber. The figures in the column headed 
“* Wet resistance ”’ refer to materials to which water was 
applied five minutes after the test piece had heen subjected 
to the fire conditions at a temperature of about 1750 deg. 
Fah. It is interesting to note that in contradistinction 
to wood and other similar materials, the resistance of 
asbestos falls when water is applied. 

As a consequence of the development of these improved 
materials, Bells Asbestos and Equipment, Ltd., have been 
enabled to put on the market a number of interesting 
products. Most of them relate to the actual] business of 
fire-fighting, and are therefore of particular interest to 
fire brigades and to the designers of large buildings, such 
as hotels, and schools, and passenger liners, in which 
it is considered advisable to adopt precautions against 
fire. But industrial applications have not been neglected, 
and the firm is ready to produce garments, such as gloves, 
aprons, &c., which will protect those operating furnaces 
or stoves from burns; and light fireproof structures, such 
as those which separate off cubicles for welding or paint 
spraying, in which risk of fire exists. Asbestos curtains, 
mats, rugs, gloves, &c., are examples of domestic products 
which can be supplied gaily coloured, if desired. 

The space is not available to describe all these products 
and fuller reference only to two must suffice. The product 
of the firm which has received most attention by reason 
of the dramatic conditions in which a use is found for 
it is the asbestos suit. The firm makes a light and a 
heavy equipment. The latter consists of a suit made up 
of two layers of asbestos cloth, the outer of which has 
a particularly hard and durable wear. Between the two 
layers the suit is padded with flexible asbestos material. 
The feet of the wearer are enclosed in boots formed on a 
leather base of the Wellington type, and completely 
covered with asbestos, and the hands are protected by 
heavy gauntleted asbestos gloves. The helmet is a par- 
ticularly interesting part of the outfit, since provision 
must, of course, be made for the wearer to see what he is 
about. It is constructed with a hard crashproof fireproof 
crown and double windows of mica. An air space exists 
between the two mica layers and effectually insulates the 
eyes from the heat. In such a suit a man can safely enter 
the fiercest fire to perform rescue work, to close an oil 
valve, or to perform some other necessary work, and can 
remain in it safely for about two minutes. [If life is to 
be saved the period may be prolonged at the certainty of 
some discomfort and at some degree of risk. The suit 





weighs 521b., and can be put on, it is claimed, by an 





untrained man in approximately forty seconds. The 
similar, but lighter equipment, allowing a more limited 
time to be spent in the flames, but of perhaps wider 
application, is made in the form of a kind of overall com- 
plete in one with boots and helmet. 

The other product we intend to describe is the drop 
fire curtain, and its use may perhaps best be indicated 
by suggesting its application on shipboard. Recent fires 
on | liners have demonstrated that every passage 
way and lift shaft is a potential flue, Fireproof bulkheads, 
of course, exist, but they cannot be very numerous and 
consequently, if a fire starts, it is still free to spread over 
a wide area. It is suggested by the firm that these areas 
might be further subdivided by making certain cabin 
walls fireproof and arranging for fire curtains to cover 
the passage ways. Thereby, the escape of passengers 
from cabins could be facilitated and the fire limited 
to a smaller region and one, moreover, which could be 
approached more closely when measures were taken to 
overcome the flames. The curtain itself consists of two 
pieces of closely woven asbestos which overlap to the 
extent of about 2ft. The bottom of each piece is weighted 
with sand to keep it against the floor and stretched by 
an iron rod. A flap on its side lies against the edge of 
the opening and prevents flame emerging there. The 
curtain is packed in a steel container mounted securely 
above the opening and screwed to the fire-resisting 
partitions on each side. By-the manual operation of a 
release catch or its automatic operation by some tempera- 
ture-actuated device, the lid of the box is allowed to 
fall and the curtain then drops across the passage. While 
at Slough we were able to witness a demonstration of 
the device and to walk under its protection along a 
passage which a moment before had been full of smoke 
and flame. 

It is the opinion of the firm that certain of the fire- 
fighting appliances might find a useful place in industry. 
In the repair of furnace linings, for instance, it was 
suggested that much time might be saved in waiting for 
the furnace to cool if the work was carried out by men in 
asbestos suits or protected by some other asbestos 
garment. The wearing of heavy asbestos gloves and 
aprons might facilitate the handling of red-hot material. 
Many other possible applications will no doubt occur to 
our readers. — 








TESTS OF AIRCRAFT SKIS. 


As a development of the work already done on 
aircraft skis in the aerodynamic laboratory in connection 
with the National Research Bureau at Ottawa, a compre- 
hensive investigation has been made with the object of 
developing a ski of improved aerodynamic design to meet 
the requirements of high-speed service aircraft and of 
commercial aircraft, the speeds of which are continually 
increasing. The improvements aimed at were reduction 
in air resistance and reduction in pitching moment about 
the axle. The first part of the investigation comprised 
the measurement in the wind tunnel of the characteristics 
of some nine full-scale service and commercial skis and 
of the drag of the trimming cables and pedestal of a wheel. 
This was followed by the development, by successive 
modifications of a normal service ski, using a half-scale 
model in the wind tunnel, of an improved ski. It was 
found that the normal ski had about three times the drag 
of the unfaired wheel and that the ski, pedestal, and 
trimming cables each contributed about one-third to the 
total drag. The pitching moment of the improved ski 
developed in the laboratories averages only about one-third 
of that of the normal ski, and is very small at negative 
incidences. This reduction in moment permits the use of 
internal trimming instead of external cables. The drag 
of the new ski is only some 16 per cent. of that of the 
normal ski installation and 57 per cent. of that of a wheel. 
The performance of an aircraft should thus be improved 
instead of impaired by changing from wheels to skis. Late 
in the winter skis of the new design were constructed for 
flight testing by the Canadian Air Force. 

To complete the work on skis and secure information 
now lacking, an investigation to determine the resistance 
and bearing power of skis on snow and the*influence thereon 
of such factors as snow condition, speed, form, and pro- 
portions of ski bottom has been opened. A towing 
dynamometer has been constructed, enabling resistance 
and speed to be measured for two skis. Several half- 
scale models have been made and provision has been made 
for loading these up to a maximum of about 250 lb. per 
square foot. The early advent of spring interrupted the 
tests after only a few preliminary runs had been made. 

Extensive model tests on a new Canadian freight air- 
craft, started last year, are being continued. A new wing 
was tested, but was found to be inferior to the original 
wing as regards maximum lift. These tests opened up 
the question of the effect of wind tunnel turbulence on 
maximum lift and some time was spent in investigating 
this problem. The results obtained in the Ottawa tunnel 
are in good agreement with the best results obtained in 
other wind tunnels. 











On May 4th the L.M.S. Railway began dynamometer 
car trials between Euston and Glasgow of the experi- 
mental turbomotive engine ‘“‘ No. 6202,” which was 
described in Taz Enoinesr of July 5th, 1935. For these 
trials, which are expected to afford valuable comparative 
data as to the relative performances of the turbine- 
driven and the orthodox “ Pacific’ engines of similar 
boiler capacity, the 10 a.m. up and down “ Royal Scot” 
trains are being utilised in both directions, with loads of 
between 475 and 560 tons over different stages of the 
through journey. On the second day of the trials “‘ No. 
6202’ hauled a load of 500 tons tare from Symington to 
Carlisle (66-9 miles) in 68} min,(58-3 m.p.h.), South- 
wards over Beattock Summit, in which direction the ascent 
is considerably easier than when travelling north, the 
minimum speed was 39 m.p.h, on the final 2 miles rising 
at 1 in 99, the maximum subsequently attained being 
774 m.p.h.; the 493 miles from Beattock Summit into 
Carlisle were run in slightly less than 46 min. No attempt 
is being made, however, to do more than maintain scheduled 
speeds in the course of these trials. 
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Rail and Road. 


A SeLEct Committee of the House of Cotnmons has, 
after a hearing lasting 94 days, rejected the Bill to provide 
a bridge over the river Severn. 





THERE are at present some 250 miles of railway track 
in course of electrification or authorised in South Africa, 
and when they are completed there will be over 550 miles 
of electrified route inthe Union, 


In order to remove the existing dangerously narrow 
road bridges over the river Crane and the Mill Stream in 
Hanworth-road, Twickenham, two new bridges are to be 
built at an estimated cost of £12,670. 


Durie the week-end from May 22nd to 25th the New- 
castle-South Shields section of the L.N.E. Railway will be 
converted to electrification and the conductor rails through- 
out the whole of the North Tyneside electrified lines will 
be moved 3}in. 

Wonkk is to be started at once on a new by-pass road one 
mile long at Ringwood, in Hampshire, on the route to 
Winchester and Guildford. The new road will begin at 
Treening Bridge, on the west side, and pass north of the 
village, and terminate on the east side at Poulner-lane. 
The cost of the scheme is estimated at over £64,000. 


Ir is reported that the Shrewsbury Town Council has 
decided to purchase from the Shropshire and Montgomery- 
shire Railway the disused branch line which runs through 
a part of the town at Abbey Foregate, and joins the L.M.S. 
and G.W. railway main line to Wellington. The purchase 
of this line will relieve the railway company of certain 
street repair liabilities and enable the Council to develop 
the site. 

Mou ttt-uniT colour light signalling is being installed by 
the L.N.E. Railway at Waverley Station, Edinb » to 
replace the existing semaphore method. The points are 
to be operated by 110-volt D.C. -motors, and the whole 
lay-out will be track circuited, involving a total of 121 
A.C, cireuits. Train-describing is to be incorporated for 
rapid shunting for the purpose of speeding up operations 
when arriving trains have to be broken up and remarshailed 
in a limited time. 


FIvE HUNDRED new omnibuses of a type to be known 
as the “S TL.” are to be put on the streets at the rate of 
ten per week by the London Passenger Transport Board. 
They will have accommodation for fifty-six passengers on a 
four-wheeled chassis, driven by the six-cylinder oil engine 
now standard. A feature of the body work will be the use 
of non-rattling windows fitted in sides designed as units 
instead of in a series of panels as previously used, An 
order for 100 new long-distance coaches has also been 
placed. 

Tue Great Western Railway has started an experimentai 
parcels service, operated by a specially built streamlined 
railcar, between Paddington, Kensington, and local stations 
to Reading and Oxford. The new car is similar in design 
to the 16 passenger railcars now in service throughout the 
system, but in place of the big observation windows, it 
has three glass-panelled doors on each side to facilitate 
the rapid stowing and clearing of the parcels from the series 
of racks. The car is driven by two 130 H.P. oil engines, 
and is capable of a speed of over 70 m.p.h. 


A NEW 4-6-2 type streamlined express passenger engine 
has been completed for the Pennsylvania Railroad. The 
final design of the locomotive was worked out with clay 
models in the wind tunnel at New York University. Clay 
was used so that the shape of the models could rapidly 
and easily be changed at the end of each test. According 
to a report received by the Railway Gazette, a reduction of 
more than one-third the wind resistance is shown on the 
new locomotive at 60 m.p.h., whilst at maximum speed 
the saving is equivalent to nearly 300 H.P. 


A COMMITTEE appointed by the British Medical 
Association to report to the Minister of Transport on the 
subject of the illuminating power of yellow light for motor 
car head lamps is not in support of the French claim that 
there is an improvement over white light. In its report 
the Committee commented on the difficulty of distinguish- 
ing yellow road signals by means of yellow light, and stated 
that, except for the illumination of very small objects, no 
superiority could be detected. Even for use in fog or 
rain, only a slight improvement could have been expected 
with light of long wave length, but in practice, even it 
did not exist. 


Tue Appointing Trustees acting under the provisions of 
Sec. 1 of the London Passenger Transport Act, 1933, 
have appointed Sir Edward Holland and Sir Henry 
Maybury to be members of the London Passenger Trans- 
port Board for a further period of three years on the 
expiration of their present appointments on May 17th, 
1936. Sir Edward and Sir Henry were appointed members 
of the Board for a period of three years on the Board’s 
formation in 1933. Sir Edward Holland represents the 
Surrey County Council on the London and Home Counties 
Traffic Advisory Committee. Sir Henry Maybury was 
formerly Director-General of Roads in the Ministry of 
Transport, and was Chairman of the London and Home 
Counties Traffic Advisory Committee from 1924-33. 


Own Tuesday, May 12th, the National Union of Railway- 
men held a special delegate conference in London to 
consider the proposals of the railway companies for a 
settlement of the claim of the three railway trades unions. 
Two of the unions—the Associated Society of Locomotive 

ingineers and Firemen and the Railway Clerks’ Associa- 
tion—have accepted the proposals of the companies. 
On Wednesday morning, May 13th, however, it was 
officially stated that no decision had been reached at the 
meeting of the National Union of Railwaymen on Tuesday. 
It was, however, expected that the Union would accept the 
proposals. It will be recalled that two portions of the 
original deduction from the normal wage rates were 
restored in October, 1934, and January, 1935. From the 
later date all earnings became subject-to a deduction of 
2} per cent. The companies’ offer is to halve this deduc- 
tion, making it 1} per cent., at the beginning of July, 
and not to change the other terms of service. A condition 
attached to the offer is that the question of wages should 


Miscellanea. 





Wuar is thought to be the highest power ultra-short 
wave radio-telephone service in the world has been opened 
between this country and Guernsey. 


In Canada the expenditure of nearly 60 million dollars 
has been authorised by the Government for all descrip- 
tions of works during the coming year. 


THERE were 7472 coal-cutting machines and 6140 
conveyors in use in the mines of Great Britain during 1935. 
The quantity of coal cut by machinery during that year 
was 113,264,603 tons. 

Fo.tiowineG the development of a process for the manu- 
facture of bricks. from coal slag, a company has. been 
formed for their manufacture, a works is being erected 
at Radstock in the Somerset coalfield. 


Sryce the blast-furnace at. Ford Works, Dagenham, 
was blown in for the first time in June, 1934, over.a quarter 
of a million tons of Ford pig iron have been delivered to 
other foundries and steel makers. The total output of the 
blast-furnace was much larger, as only pig iron.surplus to 
the requirements of the Ford factory itself is sold. 

In a lecture before the American Econometric Society, 
Mr. J. W. Scoville, of the Chrysler Corporation, said that 
in the United States the basic raw materials which go into 
the manufacture of a motor car were worth some 25 dollars 
and that the selling price of a car depended upon wages, 
which accounted for over 70 per cent. of the price. 


Art the International Congress on Glass to be held in 
London and Sheffield from July 2nd to 11th, there will 
be technical discussions under four main heads :—The 
improvement of specifications and standards and better 
international co-operation in regard to them; the manu- 
facture and properties of glass and the methods of its 
chemical analysis; refractory materials, fuels, and 
furnaces ; and the manipulation, form, design, and decora- 
tion of glass, and the correlation of technical knowledge 
and artistic ideas in the manufacture of glass by mecha- 
nical processes» 

In the annual report of the Ross Institute Industrial 
Advisory Committee, mention is made of the use of 
aluminium foil as a heat insulator in hot countries. The 
report says that aluminium foil-lined paulins have heen 
made for covering stores or tents in the tropical sun, and 
that they effectually prevent the temperature of the articles 
they cover from rising much above the ordinary shade 
temperature of the day. Inspection was recently made of a 
foil-lined wall in North London, and the foil showed no 
discernible deterioration of brightness, or lessening in its 
effect in making a room more habitable in winter and in 
summer. 

THE formation of flakes.in steel can be avoided by slow 
cooling from the forging temperature to 200 deg., and 
thermal stresses set up by more rapid cooling are not high 
enough to cause inte rupture, says an extract in the 
Iron and Coal Trades Review. Flaking is obtained in plain 
carbon, Ni-Cr and Ni-Cr-Mo steels when these are quenched 
in water after being annealed for seven hours in hydrogen 
at 1150 deg., while the same steels show no ing-when 
annealed in nitrogen. In all the cases examined Ni-Cr-Mo 
steels were more liable to flaking than Ni-Cr steels. It is 
suggested that flaking is due to the high pressure of the 
hydrogen on liberation at a lower temperature. 


Tue official returns rendered to the Electricity Com- 
missioners show that 1554 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of April, 1936, as compared with the 
revised figure of 1330 million units in the corresponding 
month of 1935, representing an increase of 224 million 
units, or 16-8 per cent. The number of working days in 
the month was twenty-four, the same as last year. During 
the first four months of 1936, up to the end of April, the 
total amount of electricity generated by authorised under- 
takers was 7101 million units, as compared with the 
revised figure of 6030 million units for the corresponding 
period of 1935, representing an increase of 1071 million 
units, or 17-8 per cent. 


THE annual meeting of the Royal Institution of Great 
Britain was held on Friday afternoon, May Ist. The 
annual report referred to the improved attendance at 
lectures which has been noticed in recent years. The 
recent Christmas juvenile lectures on photography by 
Dr. Kenneth Mees had an average audience of over 500, 
and a Friday evening by Sir James Jeans was attended by 
640 people, the ren oe audience seen in the Institution for 
many years. The Dewar Research Fellowship has been 
set up under the legacy of the late Lady Dewar, and the 
first ar Fellow, Mr. A. R. Ubbelohde, B.A., B.Sc., has 
now taken up his duties in the Institution. The recon- 
struction of the principal library and other supe, wis bok gs. 
cayateed ta bo aapagior ay to mrempet: Cake te ad large n 

6 to be comple summer, se 
research laborsicey is also beta provided. The following 
were elected to the various offices for the ensuing year :— 
President, the Right Hon. Lord Eustace Percy ; Treasurer, 
Sir Robert Robertson ; and Secretary, Major Charles E. 8S, 
Phillips. 

In a paper read before the Junior Institution of Engi- 
neers (Incorporated) on ‘‘ Granite Working Processes and 
Machinery,” by Mr. H. M. Taylor, of Aberdeen, it was 
stated the turning of granite for columns, &c., and for 
the rolls used in paper-making machines is accomplished 
on centre lathes, but in place of a stationary tool traversed 
longitudinall. y by power, the tool consists of a steel disc 
with a chamfered edge which is applied at an angle to the 
work. The disc is pivoted in a headstock, which is clamped 
to the saddle of the lathe and is revolved by the work 
being turned. Two such tools working on either side of 
a column are generally used simultaneously, each removing 
about jin. at one cut, It is difficult to say whether the 
tool is grinding, cutting, or breaking the stone, and the 
action is probably a combination of all three. For a 
column of 26in. diameter, the feed is approximately -I7in. 
per hour and the rotation 5 to 6r.p.m. The quality of the 
steel used for the discs and its hardening and tempering 
is highly important. The time taken to turn a column 
18ft. long by 26in, diameter, and weighing 5 tons is about 


Air and Water. 





Frankfurt-on-Main was 


THE new German airport at 
** Graf 


opened on May IIlth by the arrival of the 
Zeppelin ”’ from Friedrichshafen. 


On Saturday, May 9th, the airship ‘ Hindenburg ” 
landed at New York having crossed the Atlantic from 
Friedrichshafen, a distance of 4381 miles, in 61 h. 39 min. 


THe vessel ‘‘ Windsorwood,” which was recently 
launched from the Hebburn yard of Hawthorn Leslie 
and Co., Ltd., is the first vessel to be built in this country 
with a Maierform hull. 


Ir has been recommended by a special committee 
appointed by the Finnish Government that two new 
icebreakers should be constructed, one for service in the 
Gulf of Bosnia, the other in the Gulf of Finland. 


A NEw record time for a flight from England to Cape 
Town has been set up by Mrs. Amy Moltison, who recently 
flew the distance in 3 days 6h. 25 min. She is now attempt- 
ing to reduce the record time for the return flight and left 
Cape Town on May 10th. 


Ow Sunday, May 10th, the Royal Aeronautical Society 
held. a garden party at the Fairey Company’s aerodrome 
at Heath Row. A number of displays were given by 
civil aircraft, and five sailplanes or gliders were launched 
by means of motor cars and gave exhibitions of gliding. 


At the inquiry into the loss of the Newcastle steamer 
““Sheaf Brook” with all hands in the North Sea on 
November 20th last, it was decided that the ship took a 
severe list owing to the shifting of her cargo of coal and 
water entered the machinery space, causing the ship to 
founder. 

Tuis summer Railway Air Services will be flying over 
one million miles on inland air routes serving the British 
Isles. A number of new fast air liners are to be put into 
service, and sixty-two regular services will be operated, 
the machines on the various routes flying a total of 
12,000 miles daily. 

WuEN the work of enlarging the Tempelhof airport at 
Berlin is completed, it will have a landing area more than 
1} miles in length and about a mile in breadth. Air 
liners will pick up and discharge passengers at long 
covered. platforms, and there will be fifteen hangars, 
each capable of housing eight air liners of the largest 
type. 

Tue Board of Trade has appointed Mr. A. T. Miller, 
K.C., chairman, Mr. Ernest Bevin, and Mr. G. R. Rudolf 
as a committee to inquire into the present system of 
insuring hulls of vessels. The committee has been set up 
in the light of recent judicial comments on the insured 
values of ships for total loss. It will be asked to report 
whether any change of practice is desirable and possible. 


Ir is stated by the North-East Coast Development 
Board that the number of warships under construction or 
ordered at the end of March in the whole country was 67. 
Of these, 11 had been allocated to the North-East Coast, 
19 to the Clyde, 10 to naval dockyards, and 27 to other 
yards. .While the Clyde had received orders for 11 
destroyers and leaders, only six orders had gone to the 
Tyne. The Board seeks to increase the Tyne’s share of 
orders. 


AN agreement has been reached between the Trade and 
Commerce Committee of the Newcastle-on-Tyne City 
Council and the Tyne Improvement Commission whereby 
the latter will acquire over 3000 square yards of land with 
the object of straightening the river Tyne near premises 
secured by Spillers, Ltd., for the erection of a mill. at a cost 
of £400,000. The Commissioners will carry out all the 
dredging for quay extensions at present in progress in 
addition to removing about 174,750 tons of soil in order to 
widen the river. 


Aw electrically welded steel barge, 53ft. long, 16ft. 
wide, and 7ft. deep from inside the hull or bottom plating 
to the deck, has recently been delivered by G. A. Harvey 
and Co., Ltd. It is fitted with a hopper in the centre 
having a capacity of about 60 cubic yards and dimensions 
of 25ft. long by 12ft. wide at the top tapering to 6ft. wide 
at the bottom by 6ft. 3in. deep. The barge is of very 
rigid construction, being stiffened with rolled steel sections 
of ample proportions, and a beading angle is fitted over 
the joint of the side and bottom plating. 


Work is proceeding rapidly on the site for the new 
aerodrome at Singapore. The site covers some 250 acres, 
almost all of which is being reclaimed from swamp land 
situated in the estuaries of three small rivers. Eleven 
Ruston Bucyrus excavators, nine 1 cubic yard electric 
shovels and grabbing cranes, and two 3 yard oil-engined 
excavators are being used for the excavation involved 
in the construction. The quantity of material required 
for the earth filling, raising the surface of the ground, and 
levelling, involves the excavation of over 7,000,000 cubic 
yards of material, which is being obtained from a large 
hil about 4 miles distant from the site of the aerodrome, 
and some 8000 cubic yards of material is daily being 
obtained. The hill was attacked from the top in a series 
of shelves or benches, about 20ft. high, the excavated 
material being dumped into steel double- ‘side tip wagons 
*“ 3 cubic yard ity, trains of forty wagons at a time 

being loaded i ge despatched to the aerodrome site. 
To fill in the swamp the site is divided into areas of 10 
to 25 acres in extent by putting in dividing walls or 
bunds. The water is then pumped out of these areas, 
after which the ground is allowed to dry and harden by 
the heat of the tropical sun, in order to form a solid base 
for the filling which is being dum: in layers. Consolida- 
tion is carried out by means of caterpillar tractors and 
road rollers. Finally, the ground will be covered with a 
special top dressing and turfed over with special grass 
selected for its hard-wearing qualities. Channels for 
seaplanes are being excavated by means of grabbing cranes 
mounted-on pontoons. In preparation for the impending 
use of the new flying boats on the Empire routes, the new 
base is being equipped with an extensive and sheltered 
anchorage for marine aircraft, while concrete slipways, 
with a travelling cradle operated by electric gear, will 








not be raised again within twelve months from July. 





a week, 


enable the flying boats to be hauled up into hangars. 
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MAIN LINE ELECTRIFICATION. 


THERE is perhaps no subject liable to prove 
more attractive or inspiring to electrical engineers 
and others connected in one way or another with 
electrical affairs than the electrification of main 
line railways. The adoption of the scheme in 
this country would provide much profitable work, 
not to mention its beneficial effect wpon the grid. 
Whether it would be of appreciable value to the 
railways themselves, however, is quite another 
matter. Despite all that has been said in favour 
of the scheme by those likely to benefit by it, 
railway men, who, after all, are better qualified 
to express an opinion than others, are, for the most 
part, opposed to long-distance electric working in 
the United Kingdom. But where water power is 
plentiful and coal scarce they are not generally 
opposed to the electrical policy. France, Germany, 
Switzerland, Sweden, Norway, Austria, Italy, and 
Spain, are among the countries using water 
power, exclusively or otherwise. Openings exist 
in various parts for extensive railway electri- 
fication, and it behoves British manufacturers 
to cater for the work. The paper on “ Main 
Line Electrification throughout the World 
with special reference to the Austrian Federal 
Railways,” read by Dr. Kaan before the Institution 
of Electrical Engineers on Thursday, April 30th, 
throws much light on the present position 
especially as regards progress on the Continent of 
Europe. Insome cases it refers to the all-important 
matter of why electrification was adopted. Water 
power was in many cases responsible for the 
decision to electrify, although not always entirely 
as exemplified by the United States. Although 
Germany has extensive coalfields and supplies 
of lignite, by the end of this year 1500 miles 
will be electrified on the Deutsche Reichsbahn. 
More lines are to be coriverted, but the reason 
for this, it seems, is lack of other work rather 


than dire necessity. There is not much doubt 
that the need for reducing unemployment has 
helped forward certain schemes. 

Failure to specify the percentage of miles 
electrified in various countries often leads to 
impressions. 


erroneous It may come as a 
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’4GE/to suburban lines near Copenhagen. 








surprise to some to know that in the United 
States, where legislation against smoke nuisance 
has been helpful to electrical engineers, not 
quite 1 per cent. of the 262,500 miles have been 
converted. In some parts of the world the mileage 
electrified is negligible. In Canada the figure is 
40, and in New Zealand 15. Despite its title, Dr. 
Kaan’s papér is not confined to main lines. The 
work described in Denmark, for example, does 
not really come within its scope, since it is confined 
For the 
work done in this country the author has great 
admiration, and he hopes that the scheme recom- 
mended in the Weir report will be carried out, at 
least in part. But as the discussion indicated, 
British electrical engineers are not unmindful of the 
difficulties that have to be faced in trying to per- 
suade railway people that main line electrification is 
worth while. It was explained that this country 
is the home of the steam locomotive, which, owing 
to electric traction, engineers have greatly 
improved; that the country has a national 
coal industry, and that it is doubtful if electricity 
would prove as reliable as steam in the event of 
war. As a matter of fact, it is not as reliable 
even in the absence of war. The argument that 
it is better to burn coal in large and efficient power 
stations than in many steam locomotives is offset 
by the fact that power stations and the transmission 
lines they supply are liable to be put out of action. 
The discussion revealed little interest in oil-electric 


2/ traction. Electrification, pure and simple, is what 


electrical engineers desire, but they do not fail 
to realise that it may be very many years before 
it gains a footing on this country’s main lines, 
if ever. At times, the pessimistic tone of the 
discussion made it difficult to believe that elec- 
trical engineers were speaking. Praise for the 
steam engineer’s efforts to improve the locomotive 
and condemnation of the electrical engineer’s 
standstill policy in the direction of new develop- 
ments were expressed. To assert, however, that 
there has been no recent advance in electric traction 
is untrue. Remote-controlled rectifiers have helped 
to reduce sub-station operating expenses. With 
their aid the efficiency of conversion from three- 
phase to 3000 D.C. has been considerably improved. 
On the other hand, they appear to be setting a 
fashion which is not necessarily always the best, 
namely, the use of 3000 volts D.C. on long-distance 
routes. In this country manufacturers seem to 
believe that this represents the state of finality, 
but it is a little odd that the maximum pressure 
that can be applied to D.C. locomotives and motor 
coaches should invariably be the most economic 
pressure for extensive schemes. Fifty-cycle, 
single-phase locomotives designed for five times 
that pressure are working satisfactorily in 
Hungary. 

It was contended by one speaker that system 
makes little or no difference. The advantages 
of low “amps,”’ however, scarcely need explana- 
tion. Good engineering .calls for maximum effi- 
ciency with minimum capital outlay, consistent 
with sound construction, even when the equip- 
ment represents a small proportion of the 
total cost. The Kando system adopted in Hun- 
gary is not free from disadvantages. The loco- 
motives are complicated and probably expen- 
sive, but the entire railway distribution system 
is exceptionally simple and efficient, for there are 
no rectifier or frequency changing sub-stations. The 
system lends itself to the adoption of any improved 
form of 50-cycle single-phase locomotive that may 
be introduced in the near or distant future. For 
years we have urged engineers to give attention 
to the possibility of supplying trains with single- 
phase current at standard frequency, and it was 
gratifying to learn from the remarks of Mr. F. 
Lydall that no fewer than four Continental firms 
are now working in that direction. 


An Address to Young Men. 


THERE are few more unwelcome things than 
good advice. We should therefore feel it necessary 
to apologise for giving on another page a transla- 
tion of an address delivered to the graduates of 
the Ecole Breguet by Monsieur A. Detoeuf, Vice- 
President of the Syndicat Général de la Con- 
struction Electrique, were it not for a familiar 
psychological fact which we do not attempt to 
explain. Whilst the administration of good advice 
puts our souls in rebellion, we have little objection 
to it, and may even adopt it, if we discover it, so to 
speak, for ourselves. We are more or less like the 
parvenu who is offended by lessons or examples 
in good manners, yet buys books on etiquette. 
Bearing this fact in mind, we print the address 





so that it may be thére for those who wish to read 
it and have not access to the original. Young 
engineers, particularly if their destiny or inclina- 
tion leads them to salesmanship, may find it useful. 
Older engineers may enjoy reading it because of 
the pleasure that is derived from comparing our 
own experience and opinions with those of others. 
That pleasure is almost as great in opposition as 
in agreement. 

Monsieur Detoeuf is concerned with success in 
business rather than with success in science or 
technology. If that were not so we could hardly 
account for the order in which he places desirable 
qualifications. In the pursuit of science intelli- 
gence and imagination would have to take a higher 
position than they do in Monsieur Detoeufs 
scheme. There is, in fact, a gentle wilyness, just 
a soupcon of Machiavelli, in his advice. A sugges- 
tion that if the virtues which he extols are not 
naturally in your possession you will do well 
for yourself by acting as if they were. But 
he protects himself from the charge of encouraging 
a mild form of hypocrisy by insisting that the 
affected or specious is never as effective as the 
genuine and inherent virtue. There is a well-worn 
dictum—was it Mr. Selfridge or “ Calisthenes ” 
who invented it ?—that ‘‘ The customer is always 
right.” That is one of those concessions to an 
opposite opinion that the best-natured salesmen 
must, we feel, make less frequently from con- 
viction than from training. It must often be diffi- 
cult for an expert engineer to admit that the less 
well-informed purchaser knows what is_ best. 
Monsieur Detoeuf finds that “technicians are 
always right ’’ and “ cela c’est désolant,” and disas- 
trous, not only because the client dislikes so little 
attention being paid to his opinion, but because 
frequently his complaint is justified and “one 
argues with him instead of giving him satis- 
faction.” However wise, however perfect, how- 
ever prudent the constructor may be in nine cases 
out of ten the complaints of the client will be 
justified, and, says Monsieur Detoeuf, if he happens 
to be wrong in the tenth case it is just as well to 
pretend that he is right. All of which shows the 
importance of modesty. Yet according to the 
speaker there are other virtues which take prece- 
dence over this self-denying quality. The first in 
his list is “‘ droiture,” which means straight dealing 
in all things; the second is “ willingness,’ the 
third is “good humour.” It is only then that 
“ intelligence ’’ comes in, and it is subdivided into 


memory, judgment, or common sense, and 
modesty. “‘ Imagination” is only amongst the 
“also rans,” It is put at the end and despatched 


in a few words, because in Monsieur Detoeuf’s 
opinion it is not essential to success; if one has 
naturally, or can acquire, the other qualities that 
he enumerates one may succeed without it. To 
each of the other subjects Monsieur Detoeuf devotes 
a little explanatory analysis. Sometimes a little 
subtle, sometimes savouring not a little of the 
wisdom of the serpent, they will entertain those 
who read them and, in general, will be acknow- 
ledged as true guide posts to business success. 

It is, as we have already said, imperative in 
justice to Monsieur Detoeuf that the intention of 
his address should be kept constantly in mind. 
He was telling students how to succeed in business 
and would probably have rearranged his list of 
qualities had he been pointing the road towards 
technical or scientific success. He would, we 
suggest, have placed what we may call the common- 
place qualities in a lower position, not because 
they are lacking in merit, but because they are not 
of the kind that places the possessor far above his 
fellows. His scheme is one for the mediocre man, 
one which will enable the man without any out- 
standing qualities to climb the ladder. We are 
almost tempted to call it shop-walker advice. 
That does not diminish its actual value, and in 
these days when salesmanship has become almost. 
if not quite, as important as technology, ‘t may 
actually augment it. But the young engineer 
who hopes to make good by the use of the scientific 
and technical education which he has received may 
wonder at the qualities which Monsieur Detoeuf 
stresses and feel surprised that intelligence is 
placed so low, that imagination is deemed a non- 
essential, and that courage is not mentioned 
specifically at all. For ourselves we would be dis- 
posed to put imagination and courage in a very 
high position, certainly in technology and probably 
even in salesmanship. Others will hold a different 
view. They will lean more to Monsieur Detoeuf’s 
arrangement, believing that the major business of 
the world is done by those who are capable of 
steady plodding unlightened by flashes of inspira- 





tion, but constant in effort. 
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Electricity Supply, 1933-34. 


ney ae as 


HE return of engineering and financial statistics 

relating to authorised undertakings in Great 
Britain for the year ending March $lst, 1934, or 
May 15th, 1934, for public authority undertakings, 
and December 31st, 1933, for company undertakings, 
has been issued by the Electricity Commission. 
During 1933-34 there was a net increase of upwards 
of 772,000, or 14-5 per cent., in the number of con- 
sumers of electricity connected to public supply 
systems throughout the country, the total number of 
consumers at the end of the year being over 6,109,000. 
The total sales of electricity amounted to 11,467 
million units, representing an overall average of 
1877 units per consumer, or 253 units per head of 
population in 1933. The grid system in the Central 
Scotland and Mid-East England electricity scheme 
areas was in full commercial operation by the Central 
Electricity Board throughout the year, and as from 
January Ist, 1934, the Central Board also began 
general trading in the South-East England, East 
England, and North-West England, and North 
Wales scheme areas. 

Inclusive of the Central Electricity Board there 
‘ were 635 authorised undertakers holding supply 
powers at the end of 1933-34, of whom 628 were 
affording supplies of electricity. Of the total supply 
of electricity by authorised undertakers, upwards 
of €0 per cent. was provided by public authorities 
and about 40 per cent. by companies, these propor- 
tions broadly applying to the aggregate capacity 
of the generating plant installed by the respective 
groups of undertakers and to sales of electrical 
energy to consumers. 

The production of the public supply of electricity 
involved the operation by authorised undertakers 
of as many as 437 generating stations, containing 
in aggregate about 7,837,000 kW of generating plant. 
Over 81 per cent. of the plant was contained in 106 
stations, each having an installed capacity of 25,000 
kW or over. Under 19 per cent. was distributed 
among the remaining 331 stations, of which 162 had an 
installed capacity of less than 1000 kW each. 

The total amount of electricity generated at public 
supply generating stations of authorised undertakers 
amounted to upwards of 13,914 million units, of 
which 3869 million, or 27-8 per cent., was generated 
under the directions of the Central Electricity 
Board. The output showed an increase of over 1567 
million units, or 12-7 per cent., as compared with the 
previous year. 

Supplies given by the Central Electricity Board 
to authorised undertakers as the result of general 
trading operations in certain of the scheme areas 
and under temporary arrangements pending the 
bringing of the grid system into full operation in 
other areas amounted to 4084 million units. The 
bulk supplies purchased by public authority and com- 
pany undertakers from one another amounted to 
3548 million units. 

The generation of A.C. was carried out by autho- 
rised undertakers at nine different frequencies. 
The amount of non-standard A.C. plant has decreased 
from 1,187,239 kW in 1930-31 to 700,862 kW in 
1933-34, i.e., by about 41 per cent., reflecting the 
progress made with the standardisation of frequency 
under the Electricity (Supply) Act, 1926. The 
aggregate capacity of the 50-cycle A.C. generating 
plant installed at the end of 1933-34 was 
6,883,763 kW, representing a net increase of 
542,175 kW during the year, or over 8-5 per cent. 
Over 87 per cent. of all the A.C. plant installed was 
three-phase, 50-cycle plant. 

The total evaporative capacity from and at 
212 deg. Fah. of the boiler plant instalied at the end 
of 1933-34 in all the generating stations dealt with 
in the return was 89,036,891 lb. per hour, the figure 
for public authority stations bemg 55,939,848 lb. 
per hour, and that for the company stations 
33,097,043 lb. per hour. The boiler plant was made 
up of 2250 units, having 170 different rated evapora- 
tive capacities ranging from 1500 Ib. to 320,000 Ib. 
per hour, and 44 different working pressures ranging 
from 100 lb. to 675 Ib. per square inch, apart from 
the steam raising plant working. at 1100lb. per 
square inch at Bradford. Boilers having a working 
pressure of less than 200 lb. per square inch repre- 
sented only 13 per cent. of the aggregate boiler 
capacity in 1933-34. It is shown that 81-2 per cent. 
of the aggregate capacity in 1933-34 was accounted 
for by boilers having an hourly evaporative capacity 
of 30,800 lb. and upwards, as compared with over 
79 per cent. in the previous year. 

Particulars relating to the distribution systems of 
public supply undertakings show that A.C. supplies 
were being given by 565 undertakings, of which 283 
also gave D.C. supplies, and that 77 other under- 
takings provided D.C. supplies only. As many as 
537 undertakings were supplying on the standard 
50-cycle A.C. system and as regards the supplies 
given at non-standard frequencies further progress 
was made during the year with the standardisation 
of frequency under the Electricity (Supply) Act, 
1926, in the areas of certain of the regional grid 
schemes. With regard to voltages of supply, as many 





as 394 undertakings were giving A.C. supplies at the 
advocated pair of standard voltages, namely, 230 
and 400 volts, while 110 undertakings were giving 
supplies on the D.C. system at the related pressures 
of 230 and 4€0 volts. Among the various under- 
takings, however, supplies were still being afforded 
at as many as 40 other declared voltages between the 
limits of 100 and 480 volts. 

The gross public supply consisting of the electricity 
generated at the stations of authorised undertakers 
(whether under the directions of the Central Elec- 
tricity Board or independently), together with sup- 
plies purchased from outside sources, amounted to 
over 14,098 million units, an increase of 1584 million 
units, or 12-7 per cent., as compared with the previous 
year. The sales to consumers (11,467 million units) 
accounted for 81-3 per cent. of the gross public supply, 
the remaining 18-7 per cent. being accounted for by 
the works requirements of the undertakers themselves 
and by losses in transmission and distribution, &c. 

With regard to the different classes of supply, 
power accounted for about 56 per cent., lighting, 
heating, and cooking for 34 per cent., and traction 
supplies for over 8 per cent. of the total units sold to 
consumers. Sales of electrical energy for lighting, 
heating, and cooking purposes increased by 447 
million units, while the sales for power purposes 
showed an increase of over 698 million units, as com- 
pared with the previous year. 

The combined maximum load on the public supply 
undertakings based on units generated and/or 
purchased was in the neighbourhood of 5,885,000 kW, 
and that on the generating stations of authorised 
undertakers of the order of 4,802,000 kW. The 
capacity of the generating plant installed was 63 per 
cent. in excess of the combined maximum demand 
upon it. The load factor of the generating stations of 
public authorities and companies taken collectively 
was in the neighbourhood of 33-1 per cent. 

Public supply undertakings were consumers of coal 
and coke to the extent of over 9,820,000 tons, this 
figure including over 1,455,000 tons of pulverised fuel. 
The average cost of the coal and coke, including 
handling, &c., amounted to 14s. 9d. per ton, as com- 
pared with 15s. 24d. per ton in 1932-33. The average 
fuel consumption at the steam power stations (which 
were responsible for over 96 per cent. of the total 
number of units generated for public supply purposes) 
amounted to 1-64 lb. per unit generated. 

The total expenditure charged to capital account 
by all authorised undertakers, including the Central 
Electricity Board, amounted at the end of 1933-34 to 
over £466,000,000, of which over 31 per cent. was in 
respect of generation and under 69 per cent. in respect 
of main transmission, distribution, &c. The average 
expenditure of the electricity supply industry for 
all purposes per kilowatt of generating plant installed 
for public supply was £59-4, whilst the net capital 
expenditure during 1933-34 amounted to upwards 
of £30,015,000, an increase of nearly 7 per cent. in 
the total expenditure at the end of 1932-33. Exclusive 
of all sales of electricity in bulk the net total revenue 
of public authority and company undertakers from 
the working of their electricity undertakings was 
£65,309,000, as compared with £61,300,000 in the 
previous year. The total revenue represented an 
average of 1-37d. per unit sold, the corresponding 
figure for the previous year being 1-44d. The average 





revenue per £100 of total capital expenditure by the 
supply industry amounted to £14. 


Including the cost of all energy purchased from 
outside sources, but excluding all interpurchases 
between the undertakers, purchases from the Central 
Electricity Board, and capital charges, the net total 
working expenses of public authority and company 
undertakers were over £31,730,000, as compared 
with over £29,853,000 in 1932-33. The working 
expenses absorbed 48-6 per cent. of the correspond- 
ing revenue from working. An important item of 
expense was the works costs of generation, which 
accounted for over 35 per cent. of the total working 
expenses. Of the principal items transmission and 
distribution accounted for 15 per cent., management 
19 per cent., and local rates 14 per cent. The average 
working expenses per £100 of total capital expenditure 
by the supply industry amounted to £6-8. For public 
authority and company undertakings as a whole the 
excess of revenue from working over working expenses, 
together with revenue from other sources, provided 
a gross surplus of about £35,808,000, representing 
about 8-4 per cent. on the total capital expenditure 
of public authorities and companies at the end of the 
year. 

In the case of public authorities, the gross surplus 
was appropriated to the extent of 30-7 per cent. 
for interest, charges on loans and deposits; 46°3 
per cent. for loan repayments and transfers to sinking 
funds, and to reserve and renewals funds; 6-2 per 
cent. to income tax; 11:4 per cent. for special 
expenditure, including amounts applied to capital 
outlay, and 2-8 per cent. in relief of local rates, the 
latter item representing a net contribution of about 
£616,400. .The remainder of the gross surplus, 
amounting to over £560,800, represented the increase 
in the balance on net revenue account. 

In the case of company undertakers the gross 
surplus was appropriated to the extent of 58-9 per 
cent. for interest charges and dividends, and to the 
extent of 35-1 per cent. for transfers to depreciation 
and reserve funds. There was an increase of upwards 
of £357,000 in the balances on net revenue account. 
The average rates of the preference and ordinary 
dividends calculated on the corresponding capital 
raised at the end of 1933 were 5-85 per cent., and 
6-96 per cent. respectively. At the end of 1933-34 
the capital (on loan) accounts of public authority 
and company undertakers were overdrawn to the 
extent of over £30,000,000, the balances in deprecia- 
tion, reserve and renewal funds, including sinking 
funds in the case of public authorities, amounting to 
over £56,230000, and the balances on revenue 
account amounted to £6,848,000. The electric 
supply undertakings of public authorities and com- 
panies gave direct employment to over 74,700 staff 
and workmen on generation, distribution, and 
administration, the total salaries and wages charged 
to revenue account amounting to £11,543,000. 


It is emphasised in concluding the review that the 
statistics relate exclusively to authorised under- 
takings providing public supplies of electricity in 
Great Britain. To obtain a complete measure of 
electrical development in the country account would 
also have to be taken of the supplies derived by 
railway and tramway authorities from their own 
generating stations ; of the output of a large number 
of private generating stations established by collieries 
and other industrial and commercial organisations 
for the purposes of their respective undertakings, and 
of cases in which public supplies of electricity are 
given by undertakings established without statutory 
powers. \ 
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Steam Locomotive Design: Data and Formule. By 
E. A. Puiirson.. The Locomotive Publishing 
Company, Ltd. 30s. net. 

Tuis book has been written from the point of view of 

a “running man” and is intended to give just the 

information he is likely to require, and no more ; 

eschewing those parts of the science of thermo- 
dynamics and other branches of engineering that have 
only a limitéd or indirect bearing on practice. The 
first chapter contains observations on ‘‘ extraneous 
conditions.”” From a table of the space occupied by 
various fuels it is interesting to gather the fact that 
the calorific value of Welsh steam coal per cubic foot 
is 24 per cent. more than the average of other British 
coals, and 34 per cent. less than the average oil fuel. 

The formula given for axle loading as dependent on 

weight of rail, compared with the Baldwin formule for 

American track, is in the ratio 3-2 to 5; it is pointed 

out that spiked rails can carry more weight, owing 

to the usually closer spacing of the sleepers. 

In Chapter II, which deals with tractive force, 
trials of a Great Western four-cylinder engine are 
quoted. They showed that the average steam chest 
pressure of the inside cylinders was 92-6 per cent. 
of the boiler pressure, and of the outside cylinders 
93-6 percent. As the outside cylinders must be cooler, 





owing to radiation, this result points to more restricted 
steam passages in the case of the former, and shows 
the importance of internal streamlining. The relative 
advantages of inside and outside cylinders, and of 
long and short strokes, are well set forth ; in the case 
of the stroke the author distinctly leans to a long one. 
After multiplication of cylinders; size of wheels, 
pressures; and horse-power have been dealt with we 
come to the subject of resistance. Speaking of adhe- 
sion, the author attributes its diminution at high 
speeds to the effect of the balance weights and the 
variation in pressure during each stroke with an early 
cut-off ; in the opinion of the reviewer, the principal 
cause is vibration. The section on resistance is an 
excellent summary of the views of recent authorities 
on the subject, but the question of air resistance 
deserves a fuller treatment, in view of the fact that 
railway engineers all over the world are at last waking 
up to its importance. The question of the resistance 
due to winds is dismissed in a few words. 

Chapter IIL contains an admirable discussion of 
boiler dimensions, in which the author has gathered 
together the results of wide reading on the subject, 
and makes some judicious comments. Comparative 
tables are given of the dimensions of engines of many 
different countries. 
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In Chapter IV, dealing with sundry points of 
design, the author comes out more into the open and 
gives his own views, which are sound and well 
worth the consideration of designers. No mention is 
made of the possibility—obvious, but badly neglected 
—of reducing air resistance by the avoidance of 
abrupt changes of shape and the formation of pockets, 
&c., by which much may be done, without going as 
far as full streamlining. Another point which might 
have been added is that heat can be saved by lagging, 
or placing under protection, all pipes carrying water 
or steam. Many engines offend in this respect and 
must waste a great deal of heat in wintry weather. 
It is true that, in a later chapter, the author does 
mention that external steam pipes are “ preferably 
lagged.” 

Chapter V contains some advice on the subject of 
boiler design. The author prefers narrow fire-boxes 
to wide ones, attributing the great success of the 
latter on the former G.N.R. to the very generous 
dimensions of the boilers. The relative advantages 
of Belpaire and round-topped fire-boxes are well 
summed up, and all parts of the boiler are dealt with, 
mountings and auxiliaries coming in Chapter VI. 
Here six advantages are given for placing the regu- 
lator between the superheater and cylinders, one being 
the increase of effective steam space in the boiler, 
which, in a particular case quoted, amounted to as 
much as 54-5 per cent. with a full glass of water, and 
26-8 with a half glass. Six further advantages are 
claimed for the multiple poppet type of regulator. 
This chapter contains much valuable information. 
Internal steam pipes are condemned. The treatment 
of liquid fuel is interesting, twelve advantages and 
seven disadvantages being set forth. A rather 
startling figure, namely, 4}1b. of coal per mile, is 
given as the cost of heating twelve bogie coaches. 
Boosters and mechanical stokers are dealt with. 

Chapter VII is devoted to superheaters and feed- 
water heaters, which are treated very fully. It is 
rather surprising to be told that the addition of one 
of the former only increases the weight by about e ton. 

Chapter VIII describes the smoke-box, blast pipe, 
and chimney. 

In Chapter IX we come to the main parts of the 
engine. Many formule are given which will be useful 
to designers. A point which may not have occurred 
to everyone is that the pressure on the slide bars is 
downwards when coasting in a forward direction. 
Formule for stresses on rods and axles of engines of 
various types are provided. 

Chapter X comprises valves and valve gears. The 
use of aluminium for valves is suggested for con- 
sideration. This possibility occurred to the reviewer 
about twenty years ago, and he had a piece of 
aluminium placed in the steam space of a boiler and 
left for some months, but the effect of the steam on the 
metal was such that it was not considered feasible. 
This chapter is excellent, poppet valves receiving due 
attention. 

In the next compounding is discussed, seven 
advantages and the same number of disadvantages 
being given. Some good reasons are suggested for the 
greater success of the system abroad than in this 
country. Three-cylinder compounds hardly receive 
adequate treatment. 

Chapter XII deals with frames, springs, flexibility 
on curves, &c., beginning with an interesting com- 
parison of the features of plate and bar frames. 
Attention is called to the fact that the weight dis- 
tribution changes when the engine is in motion, but 
nothing is said about “ trim ”’ at high speeds. Frame 
stresses when the engine is lifted at one end are dis- 
cussed. Much useful information is included on the 
subjects of brakes and brake rigging. The author is 
quite right, in the reviewer’s opinion, in preferring 
spring-controlled bogies to those of the swing-link 
type, but there is a further point which he does not 
mention, which is that the same spring or springs 
should be compressed whichever way the bogie goes ; 
otherwise, after a time the pressure becomes uneven 
and the bogie tends to run on one side of the centre. 

An appendix gives some useful figures of ultimate 
tensile stresses, &c., of the metals in general use for 
locomotives. 

This book may be strongly recommended to all 
designers and students ; the views in it are sound and 
impartially given; the best authorities are freely 
drawn upon—e.g., Dalby on balancing and Sandars 
on springs. It is fully illustrated with examples of the 
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| Whilst many technicians would support his ery for 


with caution to an industry like the steel trade, which 
normally has to export a considerable proportion of 
its output. The question of standardisation at times 
boils down to the old argument as to whether the 
manufacturer must give the market what it wants, or 
whether he can, by arrangement with other manu- 
facturers, force it to buy what he makes. This latter 
policy is rarely successful in overseas countries, 


appeal more to the convinced socialist politician than 
to business men. 
stance that some at least of the suggestions made in 
the book seem to be in process of being carried out by 
the present capitalist owners of the steel works in 
order to secure an absolute control over their market. 
The author is perhaps inclined to pay too much atten- 
tion to alleged disunion amongst steel makers and 
makes considerable play with Sir William Firth’s 


We should say, however, that divergencies of opinion 
are as rife amongst socialists as amongst steel makers 
and that the plan for socialisation presented in the 
book will not be received with general approval by 
the Socialist Party. 


The Development of the Parsons Steam Turbine—Land 


THE opening sentence of the Preface to this book 
runs as follows :—‘‘ The contents of the present 
volume first appeared in the form of two series of 


in this way ; but at the same time it was inevitable 
that some mistakes should occur. For instance, the 
Tata Iron and Steel Company would not endorse the 
statement that it “concentrates on the cheaper 
goods—pig iron, which is sent to England, sheet bars, 
which are sent to England for rolling and galvanising 
and the like—but there are indications that it now 
intends to turn to finished products.” The Tata 
Company sends pig iron to many countries; the 
arrangement by which sheet bars were sent to England 
was the outcome of the Ottawa Agreement and lasted 
for a short period; and the company’s output of 
finished steel includes a wider range of materials than 
some first-class western steel works. The description 
of the structure of the tin-plate trade also is weakened 
by a few slips. For instance, the Briton Ferry Steel 
Works is not in the Guest, Keen, Baldwin group and 
it does not possess forty-six tin-plate mills. The 
Llanelly Steel Company, which is credited with 
owning seventy-one tin-plate mills, does not own a 
single mill, but is owned by several tin-plate works. 
It will be news, also, to Richard Thomas and Co., 
Ltd., that the firm would have moved to Lincoln- 
shire had it not been for the “ keen and organised 
opposition of the South Wales workers.” 

Mistakes of this description necessarily weaken the 
authority of a book; but in this case they will 
detract but little from the general interest with which 
it will be read by those who follow economic subjects. 
Readers who are well acquainted with the subject, 
however, will appreciate the difficulties of writing a 
book of this character during a period of such rapid 
changes in the industry. In putting forward the case 
for socialising the industry it is stated “ that in the 
tin-plate industry what is required is a complete 
reorganisation of the supply of tin-plate bars.” The 
industry would seem to have progressed beyond this 
stage, since when Richard Thomas and Co. bring into 
production the new mill it is intended to install at 
Ebbw Vale tin-plate makers will be able to buy 18-G. 
hot-rolled strip 18in. wide from which to roll their 
tin-plates, instead of tin-plate bars. That Richard 
Thomas and Co. will produce enough of this strip to 
supply their own and the requirements of many of 
the tin-plate works will prove to be one of the salient 
factors in the revolution which is taking place in the 
Welsh tin-plate trade. In dealing with other depart- 
ments of the steel industry the author, in our view, has 
paid too little attention to differing schools of thought. 


larger blast-furnaces, there is a section of opinion 
which does not believe that the concentration of 
production in big units is suitable for the require- 
ments of a country like Great Britain. Reference, 
however, to the standardisation of products in the 
book rather leads us to imagine that the author has 
been led away by this doctrine, which must be applied 


The plan for socialisation which is put forward will 


It is perhaps an ironical cireum- 


‘famous letter to THE ENGINEER in March, 1934.” 





Section. By R. H. Parsons. London: Constable 
and Co., Ltd. 1936. Price 42s. net. 


By A. D. Pratt. 
Farringdon-street, E.C.4. 


London : 
street, W.C.2. 


London : 
street, W.C.1. 


latest practice. 





The Socialisation of Iron and Steel. 


Victor Gollancz, Ltd. 1936. Price ds. 


Tuis book is written frankly from the socialist stand- 
point, and betrays the application of a political rather 
than of a business mind. It is well planned, the first 
part dealing with the “facts of the industry,” 
followed by a section presenting 
Socialisation ’’ and then “A Plan for Socialisation.” 
Of the 174 pages contained in the book, including a 
statistical appendix and an index, 117 are devoted 
to describing the facts of the industry, and would 
seem to have been compiled from an intensive study 
of official publications, papers contributed to various 
learned societies, and speeches by chairmen at annual 
steel company meetings. It is astonishing how much 
detail the author has found it possible to accumulate 


“The Case for 








articles which were published in THE ENGINEER 


which they gave of the development of Parsons 
turbine machinery, that, by the courtesy of the pro- 
prietors of THe ENGINEER, the information they 
contained is now presented to the public in a collected 
and convenient form. The first part of the story 
covers a period of fifty years, during which the steam 
turbine, and its consort the high-speed electric 
generator, have been developed from their very 


contains an account of the application of the turbine 
to the driving of pumps, fans, blowers and com- 
pressors, and shows how the various new problems 
involved in realising these and other developments 
were solved.” In the circumstances it would be 
hardly becoming of us to review the work from a 





Young and G. A. 
ing Company, Ltd., Aldwych House, W.C.2. 
net. 





for even whilst the articles were appearing in serial 
form in our columns the lucidity of Mr. Parsons’ 
style, the wealth of material with which he dealt, 
and the aptness with which he selected technical 
details to illustrate the ingenuity displayed in the 
development of the turbine were manifest. Now that 
the articles appear in a collected form the skill and 
acumen of the author are seen even more clearly. 

But if we must not review the work we desire to 
congratulate everyone concerned, the publishers no less 
than Messrs. Parsons and the author, on a very admir- 
able production. A suitable paper for technical books 
is not easy to find, but Messrs. Constable have dis- 
covered one which leaves nothing to be desired. It 
is opaque, pleasant to the eye, and takes the line 
blocks, of which there are a great number, perfectly. 
The half-tone blocks are very wisely printed on plates 
of art paper. No greater mistake than using heavily 
loaded paper throughout a book is ever made by 
publishers. Not only does it make a volume very 
heavy, but, much worse, it reflects patches of light 
and makes reading an unpleasant instead of a pleasant 
occupation. 

No library which desires to possess a record of the 
most important technical achievement of the last 
century can afford to be without a work which is, at 
the same time, thorough, instructive, and attractive. 





SHORT NOTICES. 


Turning and Boring Practice. By Fred. H. Colvin 
and Frank A. Stanley. London: McGraw Hill Publish- 
ing Company, Ltd. 1936. Price 24s.—This might be 
described as a typical American machine shop book. We 
need not remind our readers that the literature of this 
subject in America, both in book and newspaper form, 
abounds in what we may call the non-standardised ways 
of doing things. That is because in the United States 
there are still a great number of jobbing shops in which 
ingenious mechanics devise their own methods of carrying 
out special jobs. Here we are inclined to think that only 
amateurs are interested in these ‘‘ makeshifts,” but there 
authors know that they have a large clientele in small shops 
dotted about a huge country. Hence in this book, of 
which the authors are both editors—one of the American 
Machinist, the other of Western Machinery—there is 
quite a large proportion of very practical tips on the 
setting up of work and the execution of jobs. The 
remainder is devoted to proprietary machines and equip- 
ment, with many half-tone illustrations, some of which 
leave not a little to be desired. Fortunately, the drawings 
are more illuminating. Taken for all in all, this is a 
thoroughly practical book which will appeal to works 
managers and to mechanics who take a live interest in 
their work. 





The Human Factor in Industry. By Eric Palmer. Lon- 
don: Chapman and Hall, Ltd. Price 2s.—A very familiar 
example of propaganda advertising is that of ‘“‘ Mr. T. 
Pot,” who can be seen on hoardings and other advertising 
spaces extolling the virtues of tea drinking. Reading this 
little book we are seized with the unworthy thought that 
it is no more than a manifestation of the tea-drinking cam- 
paign. For its main theme appears to be the industrial 
value of the rest pause in the middle of the morning and 
afternoon, with free tea supplied by the firm. But the 
predominance of “ tea ” in the booklet may be the result, 
and no more, of the fact that the rest pause is more 
effective and more common in factories where women are 
mainly employed than in those where men are greatly in 
the majority. The arguments for the rest pause are well 


presented, but we venture to suggest that if acceptance 
of the book is expected in steel works and in other heavy 


industries, another beverage be substituted for tea ! 
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Tue former German battleship ‘‘ Konig Albert,” which 
was salved at Scapa Flow last year, has now been towed 
bottom up to Rosyth for breaking up by Metal Industries, 
Ltd. 





literary standpoint. Indeed, that is hardly necessary, 
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Distribution of Steel in American 
Industries, 


hm becomes of manufactured or finished steel ? 
Where does it go? In other words, what indus- 
tries consume or absorb the annual production of the 
steel mills, and in what relative proportions do the 
several industries act as consumers ? Furthermore, 
can the figures be distributed as to the consumption 
of the different varieties of finished steel—plates, 
bars, rolled shapes, &c.? So far as the American 
steel industry is concerned, the answers to such 
questions can be obtained by analysis of statistics 
furnished by the steel companies to be compiled and 
published by two trade magazines, the Iron Age 
and Steel. The published records and classifications 
of material differ somewhat, but the totals of the 
two summaries given in Table I are 24,505,000 and 
20,819,700 gross tons respectively. The former total 
is reduced to 21,002,800 tons in the greater detail 
of Table II. 

The detailed Tables II and III give the consumption 
of several classes of steel products by individual 
industries. Here the figures have been somewhat 
rearranged from the originals in order that they may 
be more comparable, by having the lists of industries 
and of materials given in the same order in both 
cases. Thus the horizontal lines of industries—1, 
2, 3, &c.—and the vertical columns of classified 
materials—A, B, C, &c.—are as nearly as possible 
identical in both tables. It will be noted that the two 
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different in detail. This is shown by the following list, 
in which the classes marked with an asterisk (*) are 
identical in both Tables II and IIT :— 


A. Rails, heavy and light.* 

B. Joint bars and track accessories.* 

. Rolled shapes (only over 3in. in Table ITI). 

. Plates.* 

. Bars (and small shapes also in Table ITI). 

. Concrete reinforcing bars.* 

. Black plates for tinning.* 

. Galvanised sheets.* 

. All other sheets (all other black plates and 
sheets in Table ITT). 

. Strip steel.* 

K. Pipes and tubing.* 

L. Wire products.* 

M. All other finished steel (this item omitted in 

Table III). 


As to the basis of the figures for tonnages and per- 
centages of steel products in the extended Tables IT 
and III, those of Table II—from Iron Age—give 
in thousands of gross tons the distribution of steel to 
industries and consuming groups, as determined from 
the reports furnished by eighty-nine steel companies. 
Those of Table III—from Steel—are percentages of 
the totals based on reports of shipments by forty-four 
steel companies which together produced 78-5 per 












































sumer, as shown by both records, was the auto- 
motive industry, taking 24-8 per cent. of total finished 
steel output, according to one record, and 24:04 per 
cent. according to the other. Second place is taken 
—also in both cases—by the building industry, with 
either 13-01 or 11-7 per cent. of total; the third 
place—again in both cases—is the food packing 
for its containers. Miscellaneous or unclassified 


TaBLE I,—Distribution of Steel in the United States, 1935. 


Finished stent | Alloy steel. 














Industries, | “Iron Age. Steel. 
Set —--| Per Per 
1, 000° | Per 1,000 | Per | cent. | cent. 
| tons. cent. | tons. | cent. 
Automotive..| 5,005-8 6,075 | 24-8 | 46-0 | 72-22 
Buildings 2,825-8 2,865 | 11-7 | 4°47 
Containers | 1,935-2 | 2,840 | 11-6 | 1:77 
Railways’ ..| 1,612-7 1,605 6-5 | 7-0 2-87 
Agriculture .. 988-1 2,270 9-3 3 0:94 
Machinery | 
(incl. elect.)| 909-9 1,040 4:-2/ 9-0 0-58 
Oil, gas and 
water .| 892-4 1,400 | 5-7| 6-5 2-30 
fixports .| 801-8 825} 3-4) — 0-39 
Highways and) | | 
bridges ..| 296-7 | 650 2-6 | 
Shipbuilding | 156-9 | 215 0-9 | 
Jobbers ©. .{'/8,006-2. |: 24-48 Jos J — | — j 
All others ..| 2,389-3 | 12-05 | 4,720 | 19-3 | 27-2 | 14-46 


5 


0 oo 


Total _.|20,819-7 |100. 00 | 24,50 |100-0 1100- [100- 
| | 


industry, which took either 11-6 or 9-30 per cent. 
industries took either 19-3 or 14-22 per cent. accord- 
ing to the two records. 

Of particular interest are the bottom lines and 
last columns of both Tables II and III, as prepared 
and added by the writer of this article. The bottom 





















































lists of consuming industries differ slightly. The | cent. of the 1935 output. In addition, however, the | lines show what industry or purpose absorbed the 
two classifications of materials are also a little | total tonnages are given. By far the greatest con- |! highest percentage of each item of classified material. 
TaBLeE II.—Distribution of Finished Steel, 1935 (By Thousands of Tons). 
| Classification of steel products (1000s of grote tons). 
Industries. | } |Conerete| Black | Gale. Other | Stri [Pipe onal Wire | Other | | Max. 
Rails. | Track. | Shapes. | Plates. | Bars. bars. | plates. | sheets. sheet s.| steel. [* tubes. | products} steel. | Total tons 
i. } 1 FS OE Hoku TO A Deeseew mrt —),————'- ——-— —-| tonnage.| taken of | Class 
Pa Poe E | eds ae E. | F. ee ee Pag Se eo lone class. 
1. Railway— | | | | | | 
A. Cars, locomotives .. — 4:6); 56-9 139-7 | 119-6 0-1} 14-8 | 41-9 | 17-8 | 10-8 | 22-1] 64-2 | 492-5 139-7 D 
B. Bridges, buildings. . 0-7! 0-6| 49-3] 13-2] 8-3 2-7 if geg| tele [ 09} 0-8] 3-1) 0-7} 82-2) 49-3] C 
C. Rails and accessories .-| 547-8 | 248-2 | 2-4 | 5-0 | 9-0 — become 0-1 1-3 | 0-1 | 65 | 9-4 | 829-8 | 547-8 Cc 
2. Construction— | } | | 
A. Fabricators, contractors 1-4 | 0-2} 632-3 159-5 | 92-0] 165-6 0-9] 34-6 50-3 | 13-8} 57-9 38-1 18-7 | 1265-3 632:3 | C 
B. Building trim manufacturers — 0-1) 18-3} 18:2) 30-9 6-0 | 6-3 | 38-2 84-2) 45-5 2-3} 57-2] 14-7 321-9 : 67-2 - 
3. Autos and auto parts manufacturers .. 0-1 0-1 13-8 64-6 | 1312-2 | 0-3 44-8 | 7-9 | 1632-6 | 1404-3 8-3 123-4 9-0 4622-4 pene } 5] 
4. Oil, gas, and water 1-4 0-1! 22-2; YFO1-4 | 12-2 | 3:2 28-3 1-4 71-6 2-5 447-0 5°5 | 14-3 | 706-1 | 447-0) K 
5. Mining and timber oer ap-8 4) dgeg sy = Sag 12-5] 6-7 0-1 iJ 2-4] 4-2 4-3 12} 4-9] 97] 80-9 | 19-2] A 
6. Agriculture— | | | | | | } | | | i | 
A. Implements and tractors : 0-2 0-1] 45-9 16-9 | 498-2 | 0-1 - 12-0 42-9| 80-7 oh ee) ,3 710-7 | 498-2 E 
B. Other farm use ; ee es eS ee -2 = —- | 22-7 16-8 | 11:3); — 223-6 | -6| 276-2] 223-6; L 
7. Containers— | | | | | 
A. Tin cans oe - | — -- 0-2; — | — 1423-2 | 2-0 32-2 | 6-1 aad 8-4 - | 1472-1 | 1423-2 G 
B. Tanks, barrels, drums, &c. : — 24-0; 209-3} 15-8} 0-3 16-9 | 23-8 | 272-0). 64-0/ 8-0} 18-1) 1-4] 653-6) 272-0] I 
8. Ship and barge building 0-1 | 26-4! 83-7 11-3 | 0-1 --- 0-8 | 2-6 | 1-0 2-0 1-8 | 6-2; 136-0 83-7 D 
9. Machinery and tools Se oe 0-8 — | 48-2] 71-6} 198-3 | 1-7 0:8 | 4-7 31-0 | 29-7 12-0] 19-6] 11-3| 429-7 198-3 E 
10. Electrical manufacturers— | } | | 
A. Motors and appliances _ 0-1 | 15-1 20-1 14-3 | 9-8 0-2 | 1-9 124-3; 36-1 | 15-6 | 13-7 | 7-1 | 258-3 124-3 I 
B. Domestic appliances, refrigerators -- -- 0-1 2-4 7-1 — 0-4 | 13-2 175-7 | 42-1) 4°3 22-2 | 0-3 | 267-8 175-7 I 
11. Non-electrical household equipment .. — —_— | 1-8 1-1 16-5 | - 9-0 45-6 154:0 | 40-2 | 0-5; 38-7} 6-2 | 313-6 154-0 I 
12. Furniture and office Seprnent $6 ‘ — — | 1-4 1-0 12-0; — 1-7 30-9 141-9 | 56-6 | 1-9} 44-1) 0-3 291-8 141-9 I 
13. Highways and bridges in — — 119-8 7-0 8-3 | 87-2 | _ 50-8 10-2 i 2-0 | 2-1 | 56-0 | 3°7 | 347-1 119-8 c 
14. Bolt, nut, and rivet makers. - | 0-2 | 0-6 0-1 152-3 | 12-4 -- 0-4 2-8 | 2-2 0-8} 113-1 | 2-3 287-2 152-3 E 
15. Jobbers and warehouses 4:3| 10-0] 148-9 92-8 | 227-0 89-0; 19-8 | 415-2 215-7 | 81-3 | 492-1] 549-5 41-6 | 2487-2 549-5 L 
16. Exports ets 34-1 5-8 51-7 54-9 45-6 | 10-1, 162-0} 77-0 92-3 | 36-7 | 99-7 | 114-2 20-6 804-7 162-0 G 
17. Unclassified 12-6 | 4-3 56-8 114-3 438-3 | 15-1} 46-4] 46-4 363-2 | 397-7 | 117-5 | 393-7 60-4 | 2066-7 483-3 E 
18. Undistributed 51-0 | 41-8 | 46-8 | 136-6 235-7 | 25-3 | 117-5 | 50-4 234-8 | 472-8 | 266-2 | 82-9 37-2 | 1799-0 472-8 J 
Total | 673-7 | 324-3 | 1390-4 | 1326-1 | 3472-8 | 429-0 | 1873-3 | 897-7 | 3899-2 | 2850- 9| | 1551-6 | 1971-8 | 342-0 0 ja1o02-s 3899-2 | I 
f | } 
Maximum amount by one industry | 547-8 | 248-2 | 632-3 209-3 | 1312-2 | 165-6 | 1423-2 415-2 | 1632-6 | 1404- 3 | 492-1 | 549-5 64-2 | 46224 
Industry taking maximum amount | 1-C | 1C | 2A 7- BH PUSeA ST 15 | 3 eg | 15 15 1-A | 3 
| | | | | | | | 
TABLE III.—Distribution of Finished Steel, 1935 (By Percentages). 
i 
| Pipe Wire | Total Max. 
Rails. | Track. | Shapes. | Plates. | Bars. |Conerete| Black | Galv. | Other | steel and pro- |——————_|—_ per- , 
Industries. 1 | bars. | pone, | sheets. | sheets. iE stee i tubes. | ducts. | | Per- jcentage} Class. 
— - ———_|_____- —_— —_——. —_—_—— —~— ——| Tons centage | taken 
Var. B. Cc. D. E. F. G. H. I. "% | K. of grand | of one 
| | H total. class. 
' ' } ee ~~ oo —— a 
l " Railway— | | | | 
A. Cars, locomotives 1-41 5-11 11-30 4-49 — 0-05 1-20 1-32 0-94 | 1-30 1-03 566,642 2-72 | 11:30} D 
% Bridges, buildings . 0-10 | 0-17 3-48 | 1-50 | 0-47 0-73 0-59 0-05 0-03 0-14 0-32 100,049 0-4 3°48 Cc 
Track construction and repair. 86-04 | 87-66 0-01 0-39 | 0-48 — - | O0-O1{ 0-04] 0-45 0-67 947,124 | 4-55 | 87-66 B 
2. Buiidinge— | | 
A. Erection materials and frame- | | | | 
work ca es 0-19 | 0-07 53-38 14-45 5-08 44-06 0-18 | 4°81 1-86 | 1-57 0-76 5-07 1,519,141 7:30 | 53-38 Cc 
B. Furniture, furnishings, stoves, | | | 
refrigerators .. Rt ae! —_— | —_ 0-24 | 4-18 2-10 | 0-02 | 0-90 | 7:42 11-09 | 4-39 0-39 5-37 882,326 4-24 | 11-09 I 
Other miscellaneous . —_ 0-01 _— 2-18 | 0-31 0-28 0-30 6-10 2-51 | 1-05 4-17 0-52 306,775 1-47 6-10 H 
3. acaba . 6 se 0-02 0-02 1-35 5°37 40-14 0-05 | 0-28 | 0-57 42:49 | 57-06 1-69 8-75 5,005,784 24-04 | 57-06 J 
4. Oil, gas, and water — +} 0-02 1-70 | 8-74 0-44 0-75 1-42; 0-28 2-37 0-14 37-59 0-35 | 892,476 4-29 | 37-59 K 
5. Mining, quarrying, lumbering . 6-08 | 4-33 0-57 1-07 0-27 0-03; — 0-39 0-14} 0-24 0:14 0-43 | 132,526 0-64 | 6-08 A 
. Agricultural— | 
%: Implements 0-03 | 0-02 2-26 3-02 | 11-65 0-02 0-03 2-13 1:90} 4-19 0-37 1-35 718,504 3-45 | 11-65 E 
B. Other uses . ° —- |; — 0-08 0-04; 0-02 0-35 0-01 2-28 0-83 | 0:43 0-19 10-61 269,623 1-29 | 10-61 L 
7. Food and packing ; ; all containers. + — | - 0-06 | 0-48 0-13 == 82-22 | 2-25 6-54 | 3-22 0:07 1-25 1,935,276 9-30 82-22 G 
8. Shipbuilding and repair .. | 0-01 0-02 2-24) 6-66 0-55 0-02 | ut eee 0-13 0-04 0-54 0-10 156,890 0-75 6-66 D 
9-10. Machinery, tools, equipment, in- | | | | 
cluding electrical 0-13 0-07 4-72 | 8-71 8-11 3-04 | 0-07 1-15 5°75 3-98 2-51 2-07 909,974 4-37 8-71 D 
11-12 and 14. (No comparison ‘with| | | 
Table II) | | i ; x 3 
+% Highways and re oe er ee ae 2-57 0-73 | 0-49 23-78 | Toad 7-24 0-30; 0-09 0-21 2-47 296,747 1-43 | 23-78 F 
. Jobbers oa |} 0-61 | 3-17 12-83 | 7-73 | 9-09 21-40 1-81 48-89 9-81 3-58 39-67 37-13 3,005,129 14-43 | 48-89 H 
16. Exports 5-02 | 1-75 3-92 5-09 1-50 3-36 9-35 8-49 2-49 1:67 3-75 5-30 801,885 3°85 9-35 } 
17. Miscellaneous 1-77 | 1-28 5-48 | 18-36 14-58 2-13 3-38 | 6-07 10-37 17-31 6-06 17-01 2,373,858 11-40 | 18-36 D 
Grand total, 100-00 percent. ..| 100 | 100 100 | 100 100 =| 100. | 100 | 100 100 | 100 100 100s 20,819,710 | 100 | as | 
Maximum percentage by one industry ..| 86-04 | 87-66 | 53-38| 14-45 | 40-14| 44-06 | 82-22/ 7-42) 42-49| 57-06 | 37-59 | 10-61 a 24-04 | i 
Industry taking maximum percentage. . 1c |; 1-C 2-A | 2-A 3 2-A | 7 | 2-B 3 | 3 4 6-B _ Autos | ei - 





Norte. osiiel plas “M ”"—** « other aipel, "ems in 1 Table “a 
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Kor example, in Table III, the bottom line shows that 
of classes A (rails) and B (track material), 86-04 and 
87-66 per cent. respectively were taken by the rail- 
way industry, as would be expected. Of classes C 
(shapes) and F (concrete reinforcing bars), 53-38 and 
44-06 per cent. were taken by the building industry. 
Again, of classes E (bars and small shapes), I (Sheets), 
and J (Strip steel), 40-14, 42-49, and 57-06 per cent. 
went to the automotive industry. And of G (black 
sheets for tinning), 82-22 per cent. went to the manu- 
facture of containers for the food packing industry. 

Similarly, the last columns show that the railway 
industry took for cars and locomotives 11-30 per 
cent. of the output of plates (class D). The building 
industry took 53-38 per cent. of the structural shapes 
(class C), and the highway industry’s highest con- 
sumption was 23-78 per cent. of the concrete reinfore- 
ing bars (class F). So in Table II, of 1,265,300 tons 
of steel taken by the building industry for construc- 
tion work, 632,300 tons were rolled shapes (class C) ; 
and of 710,700 tons taken for agricultural imple- 
ments and tractors, no less than 498,200 tons were 
bars (class E); rolled shapes (class C) came next, 
but with only 45,800 tons. Finally, out of a total 
production of 21,002,800 tons, the largest item is 
3,899,200 tons for sheets (class I). 

For alloy steels, which are not included in the 
records of finished steel, a rather complete dis- 
tribution among the several industries is given by the 
Steel inagazine, as shown in Table I. The somewhat 
different and less detailed record of the Iron Age, 
which is also tabulated, gives a total of 1,400,000 
tons, with 46 per cent. (640,000 tons) for the auto- 
motive industry, 9 per cent. (126,000 tons) for 
machine tools, 7 per cent. for railways, 6-5 for the 
oil industry, 4-3 for the agricultural industry, and 
the remaining 27-2 per cent. (380,800 tons) divided 
between shipbuilding, construction, and household 
equipment industries, together with some small 
amount for export. A classification of alloy steel 
products is as follows :— 


Per cent. 


Hot rolled bars .. .. . ay “ide . 84-62 
Hot rolled strips .... ee 5-01 
Cold drawn bars 4-32 
Sheets 2-03 
Wire 1-15 
Plates va 0-78 
Pipes and tubes 0-78 
Tool steel $4 0-42 
Cold rolled strip 0-38 
Structural shapes . 0-31 
Forgings , 0-20 

100-00 


One ‘‘ consuming industry ” that is not segregated 
is the United States Government. It would be inter- 
esting to see how its consumption of steel ranks with 
commercial industries, but separation of the figures 
appears to be impracticable. Much of the work for 
the Government is done, of course, by private con- 
tract, and the materials are purchased by the con- 
tractors. Therefore “shipbuilding” in the accom- 
panying.tables mcludes naval vessels (whether built 
in navy yards or private -yards) as well as com- 
mercial vessels. And steel used for the Army, Navy, 
aviation, engineering, irrigation, Post Office, and 
other departments or bureaux of the Government is 
included in the figures for buildings, construction, &c., 
mainly covering work done under contract. 








An Electro-Magnetic Moulding 
Machine. 


A NEw high-speed electro-magnetic moulding machine 
for use with double-side pattern plates and with the 
top and bottom half moulding boxes integral has been 
introduced by British Insulated Cables, Ltd., of Prescot. 
It is designed to give perfect alignment, is completely 
electric as regards the power unit, vibrator and heater, and 
iscontrolled by a push button. The head and pattern plate 
carrier frame swing on top and bottom ball races, and 
as the head is designed to lock and take the upward thrust 


suitable for cored work. Spring-loaded adjustable clips 
automatically grip and release the top box, and as the 
bottom box cannot move out of alignment with the 
machine table a perfect pattern draw is effected. 

The standard machine is designed to give 7} tons 
pressure for 17in. by 12in. moulds and has a 12in. stroke, 
but machines can be supplied to deal with boxes of various 
other dimensions. With the pattern frame and pressure 
head in position the squeeze operation is effected by 
pressing the push button on the swing head and without 
further control the top box is automatically held by the 
spring-loaded clips. The pattern draw is effected by 
gravity under oil dashpot control, the pattern frame then 
being swung clear. The machine is operated in a similar 
manner when assembling and demoulding. 

In the drawing showing the working operations A is the 
pressure head, B the top box, C the pattern plate, D the 
bottom box, E the machine table, and F the moving 
auxiliary core. At (1) the machine is set up ready for 
the first operation. Squeezing sand is carried in the top 
and bottom boxes and the pattern plate upon which the 
top box rests is swung into position (2). During the 
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CONTROL CIRCUIT 


squeezing stroke the pattern plate and top box are carried 
up by the bottom box. The pattern is held between the 
two boxes while the squeezing pressure is applied between 
the machine table and the pressure head; (3) represents 
the stripping stroke. The top box, now held in position 
against the pressure head by clips which operate auto- 
matically during the squeezing stroke, is in the position 
for stripping, which is brought about by the machine 
table descending and acting on the auxiliary moving core. 
The bottom box and pattern plate descend and during 
this operation the pattern plate is automatically returned 
to its frame. In continuing its return stroke to rest the 
bottom box is stripped, the pattern plate frame is swung 
out, and the machine is ready for its assembly operation (4). 
The machine table and bottom box rise together to meet 
the top box, which is automatically released and linked 
to the bottom box (5). The machine table now descends 
and is arrested at a point which will permit the pressure 
head to be swung clear (6). The top and bottom boxes 
descend and during the operation the completed mould is 
deposited on the machine table ready for unloading, 
after which the table descends and the machine is ready for 
another operation. 

The power unit is similar to that on other B.I. machines. 





bearings. The magnetic circuit is embodied in the machine 
frame. According to size the copper strip coils, suitably 


insulated, are wound in two to four sections. Special 
precautions are taken to avoid the ingress of sand into the 
machine, which is worked with D.C. If the supply is A.C. 
a converter or rectifier must be used, but as a relay device 














FRAME AND HEAD IN POSITION 


can be supplied to prevent any two machines operating 
simultaneously, its rating can be low, and as the squeeze 
operation only takes two or three seconds it is possible to 
operate a battery of machines without appreciable delay. 
Each machine is complete with a patented control panel. 














FRAME AND HEAD SWUNG CLEAR 


Control is effected by a special switch constructed on the 
simplest lines possible consistent with safe operation. The 
main contactor A in the diagram of connections makes and 
breaks the main circuit and is directly controlled by the 








without the usual front strain rod the machine is very 
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WORKING OPERATIONS OF ELECTRO - MAGNETIC 


It is solenoid operated and all parts work in lubricated 
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MOULDING MACHINE 


push button, whilst the contactor B controls a discharge 












































524 


THE"ENGINEER 





May 15, 1936 








circuit and allows the machine table to descend for 
stripping. 

This contactor is controlled by release of the push 
button and is interlocked with the main contactor so that 
it is impossible for either of them to operate other than in 
their proper sequence. A relay is provided for disconnect- 
ing other machines in a battery. For six machines there 
would be six control panels, a master relay, and the neces- 
sary push buttons fitted to the machines. On operating 
the push button on any one machine its main contactor and 
the master relay are closed, whilst all other push buttons 
are isolated. In the unlikely event of two push buttons 
being pressed simultaneously the button nearest the 
master relay will secure the supply for its machine. By 
removing a link on a switch panel the regulating resistance 
indicated in the diagram can be inserted to permit a 
variation in the pressure applied to the machine, according 
to requirements. 

Three advantages arise from the use of electricity 
direct for the operation of moulding machines: (1) each 
machine is a complete unit, no compressor or hydraulic 
equipment being necessary and pipe line and other 
troubles are eliminated ; (2) operating costs are consider- 
ably reduced ; and (3) construction and control are simple. 








The Demolition of Waterloo 
Bridge. 


INTERESTING facts about the foundations of the old 
Waterloo Bridge are being disclosed in the course of 
its demolition to make way for the new 80ft. bridge planned 
by the London County Council. The removal of the 
foundations of the piers—within the protection of sheet- 
piled cofferdams—is now taking place, the first to be dealt 
with being the fifth, at which the maximum settlement of 
about 2}ft. had occurred, and the next, the sixth, which 
had sunk about I4in. Work on these two piers was com- 
pleted by April 17th. 

The foundation of pier No. 5 contained 220 piles, 











BROKEN FOOTINGS 


generally round in shape, from 13ft. to 19ft. long, and 
tapering from a thickness of 10in. to 14in. at the top to 
7in. to 10in. at the bottom. Of the nine piles in each row, 
the two outer piles at each end were found to be inclined 
towards the centre of the pier, and the five central piles 
were vertical. On top of these piles were placed large 
baulks of timber—trees hewn square—in some cases 
spiked to the piles, and the spaces between them—about 
4ft.—were filled with rubble stone. Over these baulks 
were placed at right angles other similar timbers, running 
lengthwise under the pier. These 








timbers also were 
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spaced about 4ft. apart, and the spaces between were filled 
with squared blocks of stone, tightly fitted in. On top of 
these timbers and stone blocks was a continuous platform 
of 4in. planks, on which stood the masonry of the pier. 





130 were extracted whole with shoes still atached, but the 
remainder came out in short lengths of from 5ft. to L5ft. 
In nearly all cases it appeared that they had been broken 
for some considerable time. The kinds of timber found 


——founaaTion oF Pier 6. 
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PILES AND FOOTINGS AT PIER No. 6 


The footings or projections of the lower courses of 
masonry, being unusually wide in proportion to their 
height, were mostly found to be broken away from the 














PILES AFTER BEING DRAWN 


body of the pier, and the transverse timbers broken under 
the footings, while in some cases the piles appeared to 
have slipped from underneath them. Of the 220 piles, 
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PILES AND FOOTINGS AT PIER No. 5 


were elm, beech, and fir. The condition of the timber 
was mainly poor in the platforms, but the timber baulks 
were generally in good condition, although somewhat 
perished externally. The timber of the piles where well 
buried in the clay was good, but had deteriorated at the 
heads. 

The cofferdam of the sixth pier was pumped dry on 
March 27th and the removal of the pier and foundation 
was completed by April 17th. The arrangement of the 
foundation at this pier was found to be similar to that at 
the fifth pier, but the footings were in much better con- 
dition, although badly broken and detached at the ends 
of the pier. Those at the sides were not broken, but some 
cracks were apparent. As at the fifth pier, there was a 
layer of about 3ft. of sand and gravel between the bottom 
of the timber raft and the clay. The foundation contained 
328 piles (108 more than at the fifth pier). All the piles 
were approximately vertical, including the outer rows. 
This arrangement agrees with early drawings of the bridge, 
which gave no indication of the inclingd outer rows of piles 
as found at the fifth pier. Over 90 per cent. were extracted 
whole. The timber in the raft and piles consisted of elm 
and beech, and its condition was similar to that found 
at the fifth pier. 

The Council is advised that, while the concentration of 
weight on the central portion of the foundation raft, 
owing to the weakness of the projecting footings, has 
doubtlessly been one factor leading to the subsidence, it 
would be premature to give a considered opinion until the 
foundations of other piers have been examined. 








The General Transformer, A New 
Source of Direct Current Power 
for Electrochemical Purposes.* 


Tue primary form of industrial electric power is usually 
polyphase alternating current, whether publicly served 
or privately generated. In lighting, mechanical and 
thermal (including thermo-chemical) utilisations, the 
current may and often should remain alternating. When 
it does the electrical magnitudes may be altered in any 
ratio by a static transformer. 

Where direct currents are required, ‘the outputs of 
transformers may be rectified through electronic valves, 
which are also stationary, which for many purposes are 
not prohibitively costly, and which at voltages in the 
thousands and upper hundreds have tolerable power 
efficiencies. Alternative to electronic rectification, we 
still have the rotary class of conversion, as presented in 
synchronous converters and motor generators. 

The new converter consists of a polyphase transformer, 
so combined with intimately co-operative vibrating con- 
tactors that their joint actions are the same as those of 
two commutated armatures inductively coupled together. 
One rotary partial analogy thus suggested may be con- 
ceded for the sake of familiarity. It is that of the old 
dynamotor, a D.C. to D.C. converter with one field stator 
and with two commutators serving two armatures built 
on the same rotor core. The transformer of the new 
machine resembles a stationary, stretched-out, double 
armature having a Siemens drum primary winding supplied 
with two or three-phase currents, and a Gramme ring 
secondary winding delivering through the vibratory com- 
mutative system the output of direct current. 

The commutative contactors are made up of metal 
contacts mounted upon tuned vibratory supports which, 
in turn, are driven by electro-magnetic actuators excited 
by the transformer voltage, primary or secondary. Thus 
the working elements, each following its own harmonic 
order and all tuned to the electric frequency, are more 
rigidly united in faithful co-operation than even the 
instruments of a fine orchestra. 

An essential of the new converter is that its transforma- 
tion is electro-magnetically unaffected by its commuta- 
tion. This property derives from dual commutation of the 
closely coupled primary and secondary windings, whereby 
the ampere turns of the currents on the two sides con- 





* Paper read by Mr. George Southgate at the sixty-ninth 
general meeting of the Electrochemical Society, Ohio. Slightly 





abbreviated. 
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tinue to neutralise one another throughout commutation. 
Such neutralising of inductance is the main purpose of the 
dual commutation. Other objects include D.C. to D.C. 
transformation, where desired. 

The commutation is effected at the surfaces of silver- 
faced contacts. This is practicable because with the 
inductively neutralised operation there is not required 
the usual dissipation at carbon brush faces, of induc- 
tively stored coil energy. As confirmed by the literature 
reporting switching and contacting performances in 





“The Exomega” 


Fic. 1—First Model of the Vibratory 


general, the contact current densities may be made of the 
order of ten times those permissible with carbon brushes. 

The design of a unit for a given requirement includes 
an unusually small proportion of the empirical, but rather 
the combination of clear, rational computations, electrical 
and mechanical. A good example of the vibration 
mechanics is that where each steel reed is fin. (0-317 em.) 
thick, of any width—here jin. (0-8 cm.)—and about 8in. 
(20 cm.) long, measured from its insulated, cantilever 
support. Allowance may be accurately made for the load 
of the contact on the end. With ample vibratory swing, 
each reed is stressed to about one-quarter the fatigue 
limit of spring steel. The example has contact dimensions 
for a 60-volt, 10-kKW unit. 

The developmental model is shown in Fig. 1. The 
commutative parts are here assembled into a cylindrical 
structure and placed above the polyphase transformer. 
The primary and secondary commutators are placed at 
opposite reed ends, with the actuative parts between. 
The transformer has thirty winding sections or units, 
and each commutator a corresponding number, analogous 
to the coils of an armature and their commutator bars. 

A photographic detail of the cylindrical form of com- 
mutator, partly assembled, is shown in Fig. 2. As this 





voltage drop, because of the metallic contacting. There- 
fore, as for the main system its losses are only those of a 
high-grade transformer. The power required for actuating 
the elastically vibrating contactors is, for all but the 
smallest converters, a small percentage addition, i.c., 
about 5 per cent. in a 10-kW unit, about 1 per cent. in a 
100-kW converter, and less proportionately in larger 
machines. It is familiar that transformer designs are 


mainly balances of efficiency against the definite costs of 
copper and iron. 





For the ordinary economical balance, 
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air gaps in transformer core. 


Converter. 


the new converter’s overall efficiency may be made about 
90 per cent. in units of less than 10 kW, 95 per cent. in 
100-kW sizes, and probably 97 per cent. in machines of 
several hundred kilowatts. 

The power factor of alternating current drawn by the 
new converter is fixed hy two elements, the transformer 
magnetisation and the excitation of the small actuators 
of the tuned reeds. The fine air gaps are arranged in the 
transformer core system for construction economy and, 
mainly, for symmetrical performance. Because of the 
direct-current load, the power factor would be unity 
in the absence: of any exciting currents. Instead, it is a 
few points below 100 per cent. at full load, or slightly less 
than the primary power factor of an ordinary transformer 
on pure resistance, full load. As in the case of an A.C. 
transformer, the power factor of the small no-load current 
is low. 

Construction costs of the new converter, while not yet 
available in terms of established manufacture, may 
obviously be based upon precedents that are sound for the 
apparatus entering into the assembly. These compara- 
tive bases mainly include the transformer with its punched 
laminations, form-wound coils, standard insulating and 
clamping parts, and ordinary enclosure, dry or oil 
immersed, with artificial or self-cooling. (There is no 
basis for structural comparison with the design require- 
ments in rotary converters or motor generators.) The 
simple and unitary commutative parts add to the poly- 
phase transformer only a small percentage of construction 
cost, in all but the lower range of ratings, such as 10 kW. 

There may readily be provided, for electrolytic opera- 
tions, a D.C. output characteristic of any desired degree 
of voltage drop or of approximation to a constant 
current. The required auxiliary is merely sufficient 
inductive reactance, fixed if for one characteristic or 
adjustable if for many, inserted in the A.C. supply 
leads. Its limitation is that any large, repeated Toad 
changes shall occur at rates as slow as whole seconds 
rather than in fractional seconds, in order to avoid 
momentary commutative sparking. Electrolytic opera- 
tions are amply steady for this criterion, as distinguished 
from such loads as are welding. Where thus employed, 
the reactance in combination with an overload primary 
breaker would assure practically perfect protection against 
damage from accidental short-circuit. 











Fic. 2—Partial Assembly of Contact Parts. 


model unit is bipolar it will be understood that the phasing 
of the vibration is such that two waves of contact con- 
tinuously travel around the commutator at speed syn- 
chronous with the travel of flux polarity in the trans- 
former to which it is connected. 

As shown in Fig. 3, a logical development of 
the commutative assembly has been to change its 
form from cylindrical to flat arrangement, closely spaced 
above the transformer for shortness of the tapping 
leads. The parts are here even more unitary, as metal 
stampings and bakelite mouldings, the only contin- 
uous members being the structural supports and the 
actuator cores. It will be seen from the fragmentary 
sections A A and B B that the elements may be 
spaced on any desired pitch, preferably that of the 
transformer winding sections. 

Voltage adjustment, where required, is effected in the 
same manner as in the case of alternating-current trans- 
formers. Where built into the new apparatus as an original 
provision, the arrangement may be that of two or three- 
phase stepped taps in the A.C. winding. If not so pro- 
vided, the adjustment may be obtained by means of an 
external, small-capacity, step-tapped auto-transformer, 
which, for infinitesimal gradation if desired, may have a 
still smaller intertap induction regulator. 

The new converter is a polyphase transformer with 
accessories that perform the commutation at negligible 








A Universal Circuit Testing 
Instrument. 





for the full-scale deflection. A switch with a spring-off 
action prevents the voltmeter being left in circuit con- 
tinuously. Current measurements are made by placing 
the open core of the transformer over the conductor. A 
sliding stop at the back of the instrument is first placed 
in the position corresponding to the 10, 20, 100, or 200- 
ampere range, as required, and is adjusted by means of a 
graduated wheel to a position corresponding to the overall 
diameter of the cable. With the open core placed astride 
the conductor, the instrument is pressed against it. 
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1, Reed actuator ; 2, flux return yoke; 3, reed; 4, reed pedestal ; 5, reed polarising coil ; 
6, transformer contact lead-in blade ; 7, transformer or reed contact ; 8, reed insulation ; 
9, bus contact or Vblock; 10, 
leads; 12, high-voltage leads; 13, D.C. terminals; 14, transformer laminations; 15, thin 


close-coupled, primary-secondary coil unit ; 11, low-voltage 


Fic. 3—Top Portion of a Converter with Flat Commutative Assembly. 


Finally, the switch knob is operated so as to give either 
the lower or higher of the two ranges previously selected, 
and the measurement is made. 

For very small currents a number of turns must be 
looped round the core. The range is then reduced in 
direct proportion to the number of turns. With five 
turns, for example, and the instrument set for 10 amperes, 
full-scale deflection is obtained with a current of 2 amperes. 
The principle of the direct measurement of power factor 





UNIVERSAL CIRCUIT TESTER 


lies in the fact that it is possible to apply current to the 
instrument, which is proportional to the line voltage and 
current, singly and in combination. 

On single-phase circuits the appropriate voltage ter- 
minals are connected to the line when a switch is turned 
to “‘ 10 amps.,” and a knob is rotated to adjust a rheostat 
until the current in the instrument reaches a fixed amount 
marked on the scale. The instrument is then discon- 
nected from the line and the core is placed astride the 
cable and moved to and fro until the same reading is 
obtained, when on pressing the second knob the pointer 
indicates the power factor on the power factor scale. 
On three-phase circuits the procedure is similar, except 
that the appropriate voltage terminals are connected to 
the outers for the first measurement. For the second 
measurement the core is placed astride the centre con- 
ductor and is moved to and fro to find the minimum 





A UNIVERSAL electrical testing instrument, giving direct 
readings without breaking the circuit, has been introduced 
by the General Electric Company, of Magnet House, 
Kingsway, W.C.2. Voltage, current and power factor 
measurements may be made with ease and the readings 
naturally enable power to be calculated in watts and the 
reactive volt-amperes to be determined. The instrument 
is suitable for use on single or three-phase circuits. It 
comprises an open core transformer with its secondary 
connected to a moving coil instrument through a full wave 
metal rectifier and a voltage circuit connected to the 
rectifier through a resistance. Terminals are provided 
for the selection of internal resistances. The ranges covered 
directly are 250 and 500 volts, and 10, 20, 100, and 200 
amperes. An adjustment enables the magnitude of the 
current applied to the instrument for a given voltage to 
be varied, so that with current of constant magnitude and 
in phase with the line voltage the power factor can be 
measured. Conductors from }in. to fin. overall diameter 
can be dealt with. 

For voltage measurements the points across which the 
voltage has to be ascertained are connected to the appro- 


reading which gives the power factor on the power factor 
scale. Power or reactive volt-amperes can, of course, be 
calculated in the ordinary way. If the load is unbalanced 
a mean value of all three current readings on each main 
gives an approximate three-phase power load. 








Formed Cutters and Hobs. 
By C. WATTS. 


ForMED rotary cutters are now used in almost every 
machine shop. For gear cutting this method (which 
came into use about the year 1864) was the only one used 
for making accurate gear wheels until generating machines 
were introduced. 

Certain very primitive forms of rotary cutters were 
used long before this for cutting gears, and one interesting 
example was made by Vaucausan, of France, some time 
before 1782. This is thought by some to be the very 


earliest example of rotary gear cutter. It is possible, 
however, that watch and clock makers used some form of 





priate terminals, the internal resistance of the voltmeter 
being 100 ohms per volt, corresponding to 10 milliamps 





rotary cutters for their wheel-making before this date. — 
When Messrs. Brown and Sharpe commenced their 
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work of gear tooth standardisation, the principle of 
involute curve generation was fairly well understood— 
that is, “‘ theoretically.” The real difficulty was to produce 
the involute curves, commercially in the steel cutters, and 
to make satisfactory, interchangeable gear cutters that 
would be reasonably cheap, allow of grinding without 
change of form, and that would eliminate certain defects 
in the involute shape, such as “‘ interference ”’ in certain 
numbers of teeth. Added to this were the steel and 
hardening problems. 

A little reflection on the part of an intelligent mechanic 
of to-day will soon convince him that the difficulties at 
that time confronting Messrs. Brown and Sharpe must 
have been very great. It proved a long and costly job, 
but was eventually overcome in a truly masterly manner. 
The whole engineering world owes Messrs. Brown and 
Sharpe a debt of gratitude for their important pioneer 
work in this line. As proving the value of their work, 
their gearing standards—that is, as to tooth curves and 
depths—remain in use to this day. 

Before the accurate “relieving”? system of making 
cutters was invented, it was customary after turning 
the form required and making the cutting gashes, to make 
working clearances under the cutting faces of the teeth 
by filing the metal away to clear. The result was that, 
after one or two grindings, the cutters lost their accurate 
form. 

Accordingly, Messrs. Brown and Sharpe commenced 
their investigations and experiments, and on November 
29th, 1864, the important invention of the accurate 
relieved cutter was patented in U.S.A. Patent No. 45,294. 

This invention made possible the production of high- 
class interchangeable gears in quantities and at a com- 
paratively cheap price. 

The invention, too, gave a great impetus to milling 
machine work of many kinds for the mechanic now had a 





its manufacture is full of difficulties. To appreciate fully 
these difficulties, we may take the greater ones in order, 
in the case of a spur gear hob : 


(1) Accuracy of thread pitch. 

(2) Determination of hob tooth shape. 

(3) Accurate relief grinding of top and sides of hob 
teeth. 

(4) Modification to reduce the thickness of teeth 
ends to lessen hammering of the gears as they engage. 

(5) Smaller radii on top and bottom of hob teeth. 


Accuracy or THREAD PiTcu. 


Tests of thread pitch accuracy on a Messrs. David 
Brown and Sons’ gear-cutting hob gave the following 
results :—Adjacent errors on tooth flanks do not exceed 
0-0002in.; greatest accumulated error in 2}in.=0-0007in.; 
the size of the hob was 10 D.P. 

To produce hobs of such accuracy very accurate lead 
screws are required, which must be even more accurate in 
pitch than the figures given above. 


DETERMINATION OF Hos TooTH SHAPE. 

With a low lead angle a straight-sided hob will cut 
an involute curve very close to the theoretically correct 
one, as the cutting action then is very close to the action 
of an ordinary plain gear cutter. 

As the lead angle gets higher, as in multiple-thread hobs, 
a correction 1s necessary. 


ACCURATE GRINDING AFTER HARDENING. 


In old-time hob-making, the method was to choose the 
best steel for the purpose—that is, a quality that would 
cut well and that would change its shape as little as 
possible after hardening. The greatest care was taken in 
making the hob before hardening, that the means at the 


distances of this type with gear being cut must be 
adjusted as the cutter is reground. 

A type of relieved, built-up cutter, which is not so well 
known, is shown in Fig. 8. This system is sometimes used 
in very small cutters or cutters of peculiar shape, which 
do not allow of ordinary relieving methods. It can also 
be used where there is no relieving lathe or attachment. 
The method employed is this :—A blank of convenient 
size is turned as at B, Fig. 8, and the required “ form ”’ 
is turned on the periphery. After turning this blank, it 
is cut up into sections C and drilled with holes for attach- 
ment to the cutter body A. The “ offset ” fixing of these 
sections C gives the necessary relief. To get good results 
both cutter body and the sections must be accurately jig 
drilled, and carefully fixed. 

Fig. 9 shows another form of “ relieved ’’ cutter tooth, 
which is used sometimes for very small clock and watch 
wheel cutters. The sketch is considerably enlarged. 


MaxinG or Hoss. 


A word of two of warning may be given to those in 
ordinary tool-rooms who contemplate manufacturing 
their own gear-cutting hobs. This work is not suitable 
for ordinary tool-rooms. It is entirely a specialist’s job, 
and requires a very expensive plant and many years of 
experience. Only those who have attempied it know. 
Take, for instance, the grinding of a hob. Some tool- 
makers imagine that all imperfections can be corrected 
by grinding, and that no great accuracy is required in 
previous operations, but to obtain the best results the 
previous operations as well as the grinding should be as 
accurate as possible, so that the grinding wheel shall have 
as even a cut at all points as possible, and not cutting 
lightly at one place and heavily at others. The grinding 
wheel requires to have the curve generating movement 





and to be continually trued up and adjusted, as the grind- 
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cheap and satisfactory method of producing “ formed ~ 
work. This system greatly reduced costs in such trades 
as small arms making, sewing machine building, bicycle 
making, &c. With the help of “relieved ”’ cutters and 
other improved tools, the milling machine was greatly 
improved in design and earned the name of the “ King ”’ 
of machines. 

Turning for a moment to later times. A certain firm 
in this country should be mentioned as having done an 
immense amount of work of the “‘ pioneer ”’ kind in gearing 
and cutter making—David Brown and Sons, Ltd., 
Huddersfield—and their factory is now one of the wetted 
and most up to date in the world. 

Various Types oF RELIEVED CUTTERS. 

Fig. | shows a “ relieved ”’ chain wheel cutter. This 
cutter cuts the two sides of a central tooth and one side 
each of the two teeth on each side. Fig. 2 shows the 
same type of cutter, but made in two pieces instead of 
one. The two cutter halves interlock by the four tongues 
and recesses. As there are ten cutting faces and four 
tongue slots, the faces A and B may be in the same 
plane as shown, or, if one half of the cutter be turned 
round 90 deg. the two faces A and B will not then be in the 
same plane. The cutting edges will be “ staggered.” 
For the purpose of grinding the cutting faces A and B 
they require to be in the same plane as shown, so that the 
grinding wheel may pass across the two faces together. 
When the cutters are at work in the machine, the cutting 
faces may be “‘ staggered ” to ease the cut, as then only 
one-half of the cutter will be cutting metal at one time. 
These cutters have been successfully employed on chain 
wheel cutting for years. 

Fig. 3 shows a form of tool or cutter used on lathes 
and automatic machines. In this case, the cutter being 
stationary, only one cutting face is required. The form 
required may be turned on the periphery and a piece cut 
out to form the cutting face. Clearance or relief at point 
A is obtained by the curve of the formed part, and is also 
increased by cutting the face below the centre line by 
an amount B. The cutting face may be ground many 
times and the correct form still preserved. 


Gear-Currine Hoss. 


Gear-cutting hobs have been made for many years, 
both for cutting spur and worm wheels. This tool—see 


Fig. 4—is perhaps the highest class of cutter made, and 





TYPES OF FORMED CUTTERS AND Hoss 


disposal of the maker would allow. For the rest, the hob 
was hardened and one hoped for the best. The only 
grinding then done after hardening was in the bore. 

To-day there are four main grindings, in addition to 
the smaller radii grindings. These are bore grinding, 
top of thread grinding, right-hand side of thread grinding, 
and left-hand side of thread. Here, again, the accuracy 
will depend on a lead screw, and the frequent correction 
and truing up of the grinding wheel as the work progresses. 

There are many types of hobs, such as parallel shell 
type, multiple thread hobs, taper hobs for tangential feed 
hob, and arbor combined, and others. 

Reverting to the matter of accurate lead screws, another 
method of producing accurate spirals was introduced 
about twenty years ago by the “J.P.” Company, of 
Leicester. This consisted of a tool or grinding wheel slide 
actuated by an inclined plane instead of a lead screw. By 
moving the inclined plane the necessary motion was given 
to the tool slide, and the accuracy of the spiral produced 
depended upon the accuracy of the inclined plane. Fig. 5 
gives a diagrammatic sketch of this scheme. It is possible 
that some hob makers may have used this system. It was 
originally intended for very accurate gauge work of the 
screw type. 


‘‘ Fettows ” GEAR SHAPER CUTTER. 


A type of cutter of comparatively modern invention is 
the “‘ Fellows” gear shaper cutter which may be likened 
to a spur pinion with a cutting face. The cutter is used 
as a “shaping” tool. In addition to this “ shaping ” 
movement, the cutter and the wheel blank which is being 
cut must be revolved at correct speeds. ‘ Relief”? must 
be given to the cutter behind the cutting face. 

This means that the cutter diminishes in diameter as 
it is ground away. This diminishing of the size would 
generate a tooth form which would be incorrect, that is, 
if the cutter were correct at its larger end when new and 
the same shape at the smali end. A correction has there- 
fore to be made in the shape of the teeth of the cutter, 
so that at all points in the length, Fig. 6, the cutter shall 
produce the correct involute shape on the gear being cut. 

This is very fully and clearly explained by the Fellows 
Gear Shaper Company in its booklet “The Involute 
Gear.” 

Messrs. D. Brown and Sons supply this cutter, which 
will allow of considerably more grindings than those 
of a more or type—see Fig. 7. The centres 


@ 


ing proceeds. The greatest care is necessary, too, to sec 
that all grinding machines in slides and spindles are in 
the very best condition. 


CarE REQUIRED WHEN Usine GEAR CUTTERS. 


Although the bulk of the gear cutting done at the present 
time is on the generating machine, the Drdinary gear cutter 
is still quite largely used for small quantities of wheels 
and pinions in the general shop and in small speciality 
wor! 

Even to-day, the idea still persists that having a correctly 
made gear cutter that correctly shaped teeth will naturally 
follow. This is quite wrong, and it is amazing to see the 
difference in the quality of work done by good and bad 
workmen, even when they both used the same cutter. 
First, the cutter must be correctly ground, and it must be 
kept sharp. The initial cost of a gear cutter is high and 
there is sometimes a tendency to delay the regrinding to 
save the cutter. Cutters will wear out faster, however, 
when used in a dull condition. This applies to all milling 
cutters, not only gear cutters. If the cutter be dull, very 
heavy strains are put upon the cutter itself, the work, it: 
arbor, and the machine spindle and bearings, as, in addition 
to extra power being required on account of cutting with 
a dull edge, there is a heavy forcing away of the cutter 
from the work and much friction. 

Careless setting of work may also result in the teeth 
not being central—see Fig. 11. This will cause incorrect 
running. 

To test the accuracy of gear teeth a very simple fixture 
may be made in any tool shop—see Fig. 10. This fixture 
has also been employed {n shops employing tooth generat- 
ing machines. 

It is also important that gears shall be correct in the 
other direction; that is across the face, otherwise the 
mating teeth will not bear across their whole width, and 
much greater strains will be put upon the tooth roots. 








Tue Wreck Commissioner, after investigating the loss 
of the steamer “‘ Vardulia,’’ which was lost on October 19th 
last with all hands in the North Sea, came to the conclusion 
that the loss of the vessel must to a large extent remain a 
mystery of the sea, and that the ‘‘ Vardulia ’’ was a well- 
found ship and no possible blame for the disaster could 
be attributed to the owners. 
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Strip-Sheet Production under 
British Conditions.* 


By GEO. A. V. RUSSELL, Wh.Ex., Assoc, M. Inst. C.E. 
(Birmingham), 


THE revolution in methods of sheet production, which 
commenced in the United States some thirteen years ago 
with the resuscitation of the backed-up mill and its 
employment for both the hot and cold reduction of wide 
strip, has now acquired such momentum as to threaten 
with extinction the pre-existing techniques as serious 
contributors to the total volume of sheet and light plate 
production. This has happened despite the particularly 
unfavourable trading conditions obtaining over the past 
five years, The change has been in part brought about by 
a significant alteration in the character of an increasingly 
important section of the sheet market (both as to tonnage 
and value) that finds its outlet in the automobile, furniture, 
and similar industries. These consuming interests have 
become more exacting in their standards of quality— 
metallurgical, dimensional, and superficial—and the 
trend has been towards demanding an improved product 
in larger unit sizes. This attitude on the part of an impor- 
tant body of consumers has made it easier for the new 
methods with their inherently superior quality character- 
istic to advance in the face of general dullness in the steel 
trade. Again, the important realisable savings in direct 
costs of production, particularly in labour, power, and 
scrap loss, made a strong appeal to a harassed industry 
confronted with a predominantly buyers’ market, which 
was reflected in the keenness of the struggle to share in 
the business available. There is now apparent a danger 
that sight may be lost of the fact that such low direct costs 
are only translatable into correspondingly low overall or 
‘* financial ” costs if the very high standing charges intro- 
duced with the new type of installation can be sufficiently 
diluted by adequate tonnage. The acceleration in the 
rate of change-over to the new methods which became 
manifest in 1934 is also attributable to the fact that it is 
the policy of some leading interests to cater more exten- 
sively for the flat-rolled products market than previously. 
Again, it is probable that it has been also partially occa- 
sioned by the desire to stimulate the capital goods 
industries. 

The situation developing in the United States will soon 
be full of interest. By the end of the present year it is 
anticipated that there will be at least twenty-one wide 
strip mills, capable of rolling maximum widths of from 
32in. to 84in. in operation, and in addition two continuous, 
light plate mills. Many of these plants will have comple- 
mentary cold reduction facilities. Their aggregate pro- 
ductive capacity (exclusive of the plate mills) may be 
conservatively assessed at 8,500,000 tons per annum. 
Unless consumption is substantially greater than has been 
the case over the last five years, the only outlet for the 
new installations will be at the expense of the pre-existing 
manufacturing facilities for the products in question, 
namely, the sheet mills, jobbing plate mills, tin-plate mills, 
skelp mills, medium strip mills, and their attendant pre- 
paratory rolling plants. In many instances the denuded 
mills will be owned by the same concern as the new wide 
strip plants, and they will not always have been fully 
amortised. In other cases the business for the new plants 
will have to be obtained in competition with firms operating 
conventional facilities. Some valuable lessons will no 
doubt Ke derivable from observations made when all the 
new capacity at present under construction or in con- 
templation is ready for operation. 

In Great Britain these developments have naturally 
attracted much attention. As was the case in America, 
where the installation at Rome paved the way for their 
introduction in the steel industry, so the non-ferrous 
industry here has been the first to exploit them on a com- 
prehensive scale. Now, however, it is understood that 
several installations are about to be made by leading steel 
interests. 

Doubtless the most important difference between 
American and British conditions lies in the size of the 
economic producing unit. Owing to a much smaller total 
demand, coupled with a somewhat greater degree of 
diversity in its character, real scope for a typical large 
American continuous mill, having an annual capacity 
exceeding 400,000 tons, can scarcely be said to exist. 
While one or two such installations could no doubt be 
operated, and even earn a profit when the demand was 
heavy, their influence on the general economics of the 
country would be harmful, owing to the excessive con- 
centration of activities engendered, and the long-term 
financial results would be likely to be disappointing. 
What is needed, in the author’s opinion, to meet British 
requirements is a plant with a capacity of not more than 
half the above figure, with the same range and product 
flexibility, but capable of operating at a direct cost 
approximating closely to that of the large American 
installations, and representing a smaller investment for 
plant and buildings, at least in the same proportion. 
While it will be apparent that these desiderata are not 
readily met, the author feels that a good deal towards 
their realisation is possible. 

As the standing charges—interest and depreciation— 
are the most important constituents making up the cost 
of production on wide strip mill plants, it is desirable to 
examine those factors which influence their capital cost, 
as then a clearer picture is likely to emerge of the features 
which must be embodied in any installation where capital 
cost is to be kept at a minimum. These may be con- 
veniently resolved under the following main and sub- 
headings :— 

A.—Product Conditions—Primary. 

(1) Minimum thickness of stock to be rolled. 

(2) Maximum width for the thickness given in A (1). 

(3) Maximum width to be rolled at some thickness 
greater than that given in A (1). 

(4) Limits of accuracy in longitudinal gauge imposed 
on the most difficult product embraced by the rolling 
programme, i.e., that defined by A (2). 

(5) Maximum weight per foot of width of the strip 
defined by A (2). 


* The Iron and Steel Institute. Excerpt. 


(6) Maximum weight per foot of width of the strip 
defined by A (3). 

(7) Range of composition of steels rolled. 
B.—Product Conditi Y. 

(1) Disposal facilities required to put the range of 
products into suitable form for (a) further processing, 
e.g., skin rolling, annealing, pickling, pickling and cold 
reduction, flattening, &c.; (b) immediate disposal in the 
as-rolled condition. 

(2) Storage space required to accommodate finished 
products for (a) further processing, (6) direct disposal. 
C.—Operating Conditions. 

(1) Available slab supplies (a) maximum weight, 
(6) maximum width, (c) thickness, (d) average quality 
in respect of mechanical and metallurgical defects. 

(2) Operating hours per week available for rolling 
the designed capacity of the plant. 

D.—Design Characteristics. 

(1) Standards of mechanical and electrical design 
adopted. 

(2) Lay-out of the mill train proper, as affecting the 
provisions for driving the various roll stands. 

(3) Lay-out of the plant as affecting (a) the floor area 
required, (b) building features and crane servicing for 
production and maintenance purposes. 


It will be necessary when considering these factors to 
refer to American practice when evidence is required in 
support of the views advanced. Where the author has 
been unable to furnish such data from personal observa- 
tion he has drawn principally upon the able series of papers 
recently published by the Association of Iron and Steel 
Electrical Engineers and the American Iron and Steel 
Institute. 

A.—Product Conditions—Primary.—The minimum 
thickness which must be rolled in conjunction with the 
maximum width of stock desired of this thickness are 
perhaps the most important factors governing the design 
of a plant, but scarcely less important is the maximum 
width (at a thickness greater than the minimum), as this 
obviously controls the size of the individual roll stands. 
The question of minimum gauge is bound up with a con- 
sideration of what lines should be finish-rolled in the hot 
strip mill and what products should be rolled to final 
gauge by cold reduction, or alternatively by cutting up 
wide strip mill stock and subsequently processing by 
ordinary hot sheet mill methods. There is undoubtedly a 
considerable market for 18 and 20-gauge (0-049in. and 
0-035in.) sheets of ordinary quality for which a hot- 
rolled strip stock would be suitable, but it will be generally 
admitted that below 16-gauge (0-065in.) the width of 
strip that can be hot rolled and the productivity of the 
mill decline rather rapidly. Some of the newest American 
installations are claimed to roll stock down to 18-gauge 
in widths up to 54in., and with the Steckel hot mill 
12-gauge (0-104in.) is, the author understands, considered 
to be the optimum thickness. It would appear that the 
ability to roll down to 16-gauge is an essential attribute of 
a modern wide strip mill plant, while if 18-gauge can also 
be reached, some advantage is realisable when producing 
narrower hot-rolled material for slit strip, &c., or extra 
thin stock for cold reduction. 

The greatest width of sheet procurable in the thinnest 
gauge from a particular plant will depend upon the 
arrangement of the roll stands, their powering, and their 
speed ranges. A straight-line tandem continuous medium- 
width mill with high maximum delivery speed will be 
capable of delivering its thinnest gauge in its maximum 
width,! whereas a wide mill incorporating a cross rolling 
stand could not be expected to roll its thinnest gauges in 
much over 80 per cent. of its maximum width.? With a 
Steckel plant no fundamental obstacle prevents the pro- 
duction of the full width down to the thinnest gauges, but 
actually the decrease in productivity with diminishing 
gauge is more rapid than in tandem continuous mills, and 
this—as has just been said—tends to set a commercial 
limit. 

The maximum width for which a wide strip mill should 
be designed is no longer a question of technical practic- 
ability, as plants can now be built for any reasonable width 
likely to be called for. The markets to be supplied, their 
character and magnitude, coupled with the capital avail- 
able for the proposed installation, become therefore the 
determinants. It will be generally agreed that a 60in. 
mill caters well for the bulk of what may be termed the 
ordinary sheet business, and can also enter the strip field. 
If the light plate and heavy skelp markets are also to be 
tapped, a mill not less than 78in. wide becomes virtually 
essential. At the other end of the scale a 40in. mill 
admirably meets the requirements of the tin-plate industry, 
and the owners of such a mill would be enabled to quote 
for a substantial business in narrow sheets and also in 
wide strip and narrower slit strip. When deciding upon 
the range of a projected plant it is useful to recollect that 
although the capital cost of the mill machinery proper 
and electrical equipment for wide strip mill installations of 
the conventional tandem continuous type tends to increase 
at a rate nearly proportional to the maximum width rolled, 
the other expenditures do not grow so rapidly. As these 
latter elements of cost amount to not less than 40 per cent. 
of the total investment the choice of a greater width than 
that necessitated by the programme envisaged for the 
immediate future may prove a reasonable long-term 
investment. 

Although the cross-sectional accuracy of the product 
delivered by the wide strip mills is superior to that of any 
previous product, and is well up to the requirements of 
the most exacting consumers, the variation in longitudinal 
gauge can be a serious problem, especially in plants of the 
straight tandem continuous type, where an appreciable 
difference in time elapses between the passage of the front 
and back ends of a length of strip through the finishing 
stand. In one of the latest installations an air spraying 
system has been fitted over the rear part of the connecting 
table between the roughing and finishing trains to counter 


1 An example of such a plant is provided by the 43in. mill at 
the MacDonald Works of the Carnegie-Illinois Steel Corpora- 
tion, which is stated to be capable of rolling down to 18-gauge 
in widths up to 37in. 

2 The Inland Steel Company’s 76in. mil and the Ford Motor 
Company’s 56in. mill may be taleeis as examples. In the former 
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this variation. The jets are manipulated progressively 
as the piece advances towards the finishing train, with the 
result, it is claimed, that a total temperature variation of 
the order of 60 deg. Cent. in a strip as it leaves the roughing 
train is equalised. It will be apparent that this problem 
is aggravated with heavier pieces unless the rolling speeds 
are proportionately increased at the expense of increased 
horse-power for the motors of the various roll stands. 

The tendency manifest in the more recent American 
wide strip mill plants to increase the weight per foot of 
width of the strip rolled has resulted in higher plant costs 
by :— 

(a) Increasing the hearth areas of the slab heating 
furnaces. 

(6) Widening the spacing of the tandem roughing 
stands and also the length of the intermediate con- 
necting table between the tandem and continuous 
sections of the mill. 

(c) Increasing the horse-power of the motors driving 
the stands of the finishing train, owing to the necessity 
of greater rolling speeds.* 


54in. Mill, Weirton Steel 56in. Mill, Ford Motor 





Company. Company 

Stand. Rolls. H.P. Stand. Rolls. H.P. 
Ist 16x 40 54in. .. 2,000 Ist 21x 46x 56in. .. 3,000 
2nd ha . 2,000 2nd ph .. 38,000 
3rd . ‘2,500 3rd 3,000 
4th 2,500 4th 3,000 
5th 2,500 5th 2,500 
11,500 14,500 


Mr. Badlam recently pointed out that the coil weight 
of the earlier mills, which averaged about 1000 Ib. per foot 
of width, has increased to 2000 lb. on some of the newer 
80in. mills and is as much as 3600 lb. in the case of the 
43in. mill at the MacDonald Works of the Carnegie- 
Illinois Steel Corporation. The author is inclined to 
question whether the advantagés of these extremely long 
strips counterbalance the increased standing charges on 
the extra investment requirement for the facilities for 
their production. It should be remembered that flats 
are never wanted in enormous lengths, and the proportion 
of flat stock rolled in most wide strip mills is considerable. 
Heavy coils, while desirable for increasing the efficiency 
of the subsequent cold rolling operations, particularly on 
reversing mills, can be built up from smaller coils at 
reasonable expense. 

The range of composition of the products rolled will 
obviously have an influence on the lay-out and facilities 
provided, especially on the heating equipment, and on the 
number of roll stands. If much medium and high-carbon 
strip is produced the provision of coiling equipment may 
be scarcely justified. 

B.—Product Conditions—Secondary.—On leaving the 
finishing stand of a wide strip mill the product may be 
shipped directly after cooling, either in flat lengths or 
coils. Usually, however, it will undergo further processing 
to meet the demands of various trades. In either case the 
disposal facilities must keep in step with the mill, avoid 
superficial damage to the stock, and preserve intact the 
hot-rolled surface. Narrower mills would be adequately 
equipped if provided with a couple of coilers and a set of 
flying shears, pinch rolls, and a stacking device for piles 
of flat material. In some recent installations these arrange- 
ments are reinforced by the provision of a broadside 
transfer, cooling bed, and a run-out table from the latter 
leading in one direction through a leveller to a flying shear 
with stacking equipment, and in the other to a stationary 
shear and piling stand. When light plates and heavy 
skelp are included in the rolling programme the disposal 
facilities require further augmentation by greater cooling 
bed area, and probably a second run-out table for the 
heavy products which have traversed the whole width of 
the cooling bed. The receiving, cooling, and cutting-up 
equipment of modern wide strip mills requires much build- 
ing space, and its influence on capital costs is important. 
Money invested at this end of a plant, however, gives a 
good return by increasing the possible range of production 
and also by assuring unhampered operations at the mill 
proper. 

The storage accommodation for finished products 
depends entirely upon local conditions and whether the 
plant rolls chiefly for direct disposal or whether the 
product is worked up further at the same site, as when cold- 
reduction facilities are put down in conjunction with a 
hot mill. 

C.—Operating Conditions—The nature of the slab 
supply exerts an important influence upon the design of a 
wide strip mill plant and thus upon its cost. The type of 
blooming facilities available and the open-hearth practice 
will determine within narrow limits both the maximum 
width of slabs that can be offered to the strip mill and their 
maximum weight. Where a universal slabbing mill 
exists, the same restriction upon the width of slab will not 
hold as when an ordinary blooming mill is employed. 
With the last-named slabs over 42in. wide are not readily 
rolled, even if the top roll of the mill permits pieces of 
greater width being edged. If, therefore, a strip mill is 
to cater for widths in excess of this figure, a cross-rolling 
stand must be incorporated to spread the slab the requisite 
amount. The employment of a slabbing mill will increase 
the possible width of slab to about 60in. From the stand- 
point of blooming mill operations the slab thickness should 
not be under 4in. unless a decrease in productivity can be 
accepted. Thick slabs are also likely to improve the 
quality of the strip mill product, owing to the greater 
opportunity they offer for the elimination of ingot surface 
and blooming defects by the combination of furnace 
treatment and rolling. Unfortunately, the influence of 
increasing slab thickness is prejudicial to the strip mill, 
from the aspects both of plant lay-out and of operation. 
Thin slab stock enables the total number of passes to be 
reduced and the draftings eased, with resulting savings in 
the cost of mill stands and drives, and afterwards in roll 
wear and power consumption. A compromise must be 
sought between the conflicting requirements for efficient 
blooming and strip rolling. Owing to the much greater 
cost of the latter plant, some sacrifice of blooming mill 
output is perhaps not an unduly high price to pay for 
reasonably thin slabs carefully rolled. 








3 The subjoined comparison of the powering of the finishing 
trains of two wide strip mills may be of interest in this con- 





18-gauge stock can be rolled in widths up to 54in. and in the 





latter up to 48in. wide. 


nection. The Weirton Mill commenced rolling in 1928, whilst the 
Ford Mill was put into,operation in 1935. 
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Apart from their cross-sectional dimensions, the unit 
weight of slabs should be chosen as a definite sub-multiple 
of the size of ingots produced by the steei plant after 
making allowance for crops. Should it be a question of 
installing a new blooming mill in conjunction with a hot 
strip mill of the relatively moderate capacity envisaged in 
this paper, there are strong arguments for keeping to a 
relatively small size of slab ingot—say, below 5 tons. 
Not only will there result appreciable savings in the 
installation costs of the blooming mill and its drive, but 
the yield from such ingots is likely to be somewhat higher 
than from heavier ones. 

The factor of operating hours has only been included for 
completeness, it being obvious that with an installation of 
the magnitude of a wide strip mill it will be the aim of its 
sponsors to run the plant continuously. In fact, if the 
prospects of being able to do this are at all uncertain, then 
simpler and cheaper types and plant and other methods 
should be adopted, since the standing charges of a wide 
strip mill are too onerous unless it is so operated. 

D.—Design Characteristics—It is well known that, 
apart from questions of adequate strength, the general 
standard of design of a mill plant influences its cost to an 
appreciable extent. Modern wide strip mills, in view of the 
magnitude of the basic conceptions underlying them, 
their dependence—for successful functioning—on a high 
degree of mechanisation, and the employment of many 
exacting and refined mechanical appliances, offer the 
greatest scope for ingenuity and engineering ability. That 
full advantage has been taken of these opportunities by 
those responsible for the design of the latest American 
plants there can be no doubt. From the purely technical 
point of view these installations deserve the highest praise 
as crowning achievements of the rolling mill building art. 
When planning a plant of substantially smaller productive 
capacity, however, the designer must not allow his ideals 
of mechanical and electrical perfection quite such free 
scope as in these American installations, but must con- 
tinually and drastically apply to them the brake of 
economic justification, for only thus can the investment 
cost be kept down to a point where the standing charges 
thereon will be low enough to be supportable. This is not 
intended to imply that only a crude and somewhat shoddy 
job should be made of such plants, but rather that they 
should be so conceived, both as to general lay-out and 
detailed design, that the utmost simplicity is achieved and 
every piece of equipment is utilised to the maximum 
extent ; furthermore, it should be borne in mind that, in 
general, mechanical plant is cheaper than electrical. An 
interesting development which should cheapen four-high 
mill stands is the successful substitution of flood-lubricated 
plain bearings for roller bearings on the backing rolls of 
large units. 

With the typical tandem continuous lay-out characteris- 
ing all the modern American wide strip mill plants the 
individual driving of each roll stand becomes almost 
inevitable. This results in an admittedly high investment 
in main drive motors, many of which machines operate 
with but a poor factor of utilisation. In seeking ways 
and means of reducing plant costs this point should not be 
lost sight of, and the lay-out of the mill train proper should 
be developed with a view to cutting down the number of 
main roll motors, accepting thereby a departure from the 
straight-line continuous disposition, and the adoption of 
the cross-country lay-out. 

Building costs may amount to upwards of 15 per cent. 
of the total cost of a large wide strip mill plant, and an 
even higher percentage of an installation for narrower 
products. A good deal of the total building area is deter- 
mined by external circumstances, such as the conditions 
of slab supply and amount of finished material it will be 
necessary to accommodate to suit the trading conditions 
under which the plant will operate. The remainder, how- 
ever, is directly influenced by the general lay-out of the 
plant itself, and here again opportunities for effecting 
savings in construction costs occur, by the adoption of a 
compact lay-out, keeping the general arrangement of 
buildings as simple as possible and utilising fully all the 
crane facilities that are necessary for operations and 
maintenance. 

With these considerations in mind it is now easier to 
discern the lines along which a wide strip mill plant, with 
a productivity adapted to British conditions, should be 
designed. In the first place, as many lines of product 
should be catered for as can be reasonably considered to 
lie within its field. The highest degree of flexibility both 
in product and range that can be embodied will afford 
the best insurance for continuous operation at a remu- 
nerative level during its economic life.5 The plant will 
thus be, to a considerable extent, protected from the 
effects of vagaries in demand arising from changes in 
fashion affecting any of the major outlets for its pro- 
duction. To this end the mill should not be restricted 
to too narrow a maximum width. Bearing in mind the 
increasing cost of the mill equipment as the width goes up, 
it would seem that a good compromise might be effected 
by the selection of a 60in. length of barrel for the finishing 
train. This width is adequate to roll readily sheet stock 
and light skelp up to 54in. in width, in addition to narrower 
material for the strip. and narrow sheet trades. It will 
be desirable to include light plates up to din. thick and 6ft. 
wide if these can be rolled whenever the rolls of the finish- 
ing train are being changed. With this addition the full 
range of products turned out by a modern American 80in. 
mill will be within the capabilities of the plant. Such a 
mill should be able to deliver its widest strip in thick- 
nesses down to 16-gauge at least, and it should be pro- 
portioned to roll narrower material, say, up to 42in., in 
as thin as 18-gauge. The length of strip which can be 
rolled need not be excessively long, for the reasons already 


* This type of bearing was introduced by Mr. C. E. Davies 
and Messrs. W. H. A. Robertson and Co., Ltd., in Great Britain 
some eight years ago (Patent No. 297,623), and has been applied 
to numerous cold strip and sheet mills with considerable success. 
Lately the Morgan Construction Company in the United States 
have brought out their so-called Morgoil bearing, which is a 
constructional variant of the pioneer design, and has met with a 
favourable reception both here and in the United States. Two 
of the most recent American 79in. hot strip mills are provided 
with backing roll bearings of a similar type. 

5 The author in a previous paper drew attention to the 
influence of flexibility in assuring a higher level of year-in 
year-out operation as compared with plants having a more 
restricted range of production. See Journal of the Iron and 


Steel Institute, 1934, No. II, p. 25. 





discussed, but coils weighing up to 1000 lb. per foot of 
width may be reasonably demanded. The disposal 
facilities would have to be adapted to handle the full 
range of products. There would be required flattening, 
cooling, and shearing equipment for wide heavy lines, and 
coilers and cutting-up, piling and slitting facilities for 
sheet and strip. The mill should be adapted to work in 
conjunction with a normal reversing blooming mill rolling 
comparatively small slab ingots, say, of 4 tons net weight, 
and these should not need to be slabbed down below 4in. 
thick. While the plant as a whole should be very robustly 
proportioned, the greatest simplicity of mechanical and 
electrical design must be insisted upon to keep the cost 
low, and the lay-out must be compact to economise in 
building space. 

To afford some concrete evidence of the practicability 
of designing wide strip mill plants in accordance with the 
general indications which have just been adumbrated, the 
author outlines three projects for such plants that he has 
investigated. While these schemes have been developed 
to cater for different conditions, they are all designed to 
enable narrow plates, either universal or sheared, up to 
fin. in thickness to be rolled, in addition to wide strip. 
The plates, in all cases, are rolled at the preparatory 
stands, so that this production can be undertaken while 
the finishing train is undergoing roll changing. Another 
distinguishing feature shared by the three schemes is the 
provision of reheating facilities for use at an intermediate 
stage of the reduction. This valuable feature was, the 
author believes, introduced into strip rolling technique 
by Broemel, who conceived the brilliant idea of coiler- 
equipped reheating furnaces on either side of a reversing 
stand. Steckel further developed this scheme by placing 
such furnaces above and clear of the roller tables and 
improving their construction. By this means a higher 
degree of control over the temperature conditions is secured 
during rolling, and owing to the maintenance of the heat 
in the strip long lengths can be produced in thin gauges 
and with small end-to-end gauge differences. It is also 
interesting to recall that the early continuous sheet rolling 
installation at the Ashland Works of the American Rolling 
Mill Company made extensive use of the principle of inter- 
mediate reheating. The operating cost of such reheating 
furnaces must be offset against their advantages, but this 
is not a serious item if well-designed and adequately 
insulated equipment is employed. 








Sound Signal Devices on Railcars 
in France. 


THE increasing number of railcars in use on the French 
railways has caused the authorities to give particular 
attention to the question of the sound signalling device 
to be used on them. At first the cars were fitted either 
with a horn of automobile type or with a whistle similar 
to that used on electric stock operated from the compressed 
air or vacuum supply available for the brakes. The 
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SECTION OF THE COUESNON HORN 


automobile type horn was very soon prohibited in France 
owing to the confusion arising at level crossings where 
pedestrians expected the sound to herald the approach of 
a road vehicle, and in avoiding its path got in the per- 
manent way with fatal results. Confusion also arose 
where, owing to the proximity of the signal-box to busy 
highways, the signalmen paid no attention to the sound 
thinking it to be caused by some road vehicle. The com- 
pressed air whistle as used on electric stock, when applied 
to railcars has a definite disadvantage owing to its con- 
sumption of compressed air being in the neighbourhood 
of 900 to 1000 litres per minute of operation, which is 
greatly in excess of the production of the compressors 
generally fitted on railcars. The reduction of the air 
supply has been sufficient to cause difficulties with the 
braking system, particularly when a “crow” or other 
long signal had to be given. The French authorities 
eventually decided to standardise a signalling device 
which cannot be confused with that of any other vehicle, 
and which the public will associate easily with the railcar. 
The type of sound to be emitted is similar to that produced 
by the horns of the Paris Fire Brigade, a combination of 
two notes, having wavelengths of 307-5 m. and 357-5 m. 
The sound is produced by a diaphragm trumpet operated 
by compressed air at a pressure of 8 atmospheres, and a 

cified maximum consumption of 250 litres per minute 
of expanded air. The horns are controlled either by a 





three-way cock or by an automatic distributor. The 
lower note chosen, 307-5 m. wavelength, has the greatest 
theoretical acoustical carrying power, the absorption of 
sound by air being less on a low frequency than on a 
high. But owing to a psychological effect of contrast 
discovered in recent experiments, the- high-frequency 
notes are heard more easily owing to the masking effect 
of the low-frequency notes produced by the vehicle itself, 
which are in the neighbourhood of 50 m. to 100 m. wave- 
length. The first horns put into use were equipped with 
hand-operated distributors, but it was found that a 
tendency to obtain “‘ musical ” effects on the part of the 
drivers resulted, so the authorities have insisted on the 
use of a mechanical distributor which shall invariably 
cause the horn to start on the low note and finish on the 
high, only one pair of notes being emitted unless the 
horn be kept in action, in which case the repetition shall 
continue regularly and finish on the high note. 

The Société Couesnon has constructed a horn to fulfil 
the whole of the requirements. Its method of operation 
is shown by the.accompanying drawing. The operating 
lever A causes the admission valve B to open against a 
spring and air pressure, thus allowing air to enter, and, 
vid the air passage C and the distributor valve E, sound 
the low note reed at D. A second passage F admits air 
to the multiple valve G, which allows it to reach the 
diaphragm I by the pipe H and the piston L vid the regu- 
lating needle valve M. The diaphragm I controls the 
release of the inlet valve B by the ball K. The piston L 
moves the distributor valve E at a speed dependent on 
the setting of the regulator M, closing the passage to D 
and stopping the low note and then opening the passage 
to N and sounding the high note. At the end of the travel 
a system of levers O changes the position of the multiple 
valve G, causing the air to be released vid the pipes P 
and R, thus causing the piston L and the ball K to fall 
back slowly, allowing the admission valve B to close, and 
the horn to return to the “‘low note” position after 
completing the cycle. If a continued pressure on the 
admission valve B prevents its return to its seating, the 
cycle will repeat in the correct order. The air cushioning 
provided under the piston L prevents any sudden cut-off 
of the cycle, and causes the horn to operate to a definite 
timing. Trials carried out on the horns in use on a railcar 
running in both directions on an observed stretch of line 
showed that they have an audible range of 5-764 kiloms. 








EMBRITTLEMENT OF BOILER STEEL. 





THE troublesome phenomenon of what is known as 
“caustic embrittlement ’’ of boiler plates is receiving 
extensive experimental study in order to find some pre- 
ventive measure. It has been established that caustic 
soda in the water in contact with steel at high tempera- 
tures produces serious embrittlement of the metal. In 
experiments by the United States Bureau of Mines it 
was found that sodium hydroxide alone produces either 
no embrittlement or only a slow and moderate weakening. 
Commercial sodium hydroxide used in previous experi- 
ments was found to contain substantial amounts of sodium 
carbonate, sodium chloride, sodium silicate, and various 
metallic oxides. When tested separately as combined with 
chemically pure sodium hydroxide, the sodium silicate 
was the only one having noticeable embrittling effect. 
Steel tubes filled with sodium hydroxide solution at 
250 deg. Cent. carried a load of 75,000 Ib. per square inch 
for forty-three days without failure. But with commercial 
caustic soda solution failure occurred in less than one 
day under a load of 70,000 lb., or in two to three days 
under 55,000 Ib. A corresponding effect was caused by 
chemically pure sodium hydroxide with 0-15 to 3-0 
per cent. of sodium silicate added to the caustic soda 
solution. A characteristic of the action of the silicate- 
hydroxide solution is the production of a large number 
of almost completely intercrystalline cracks in the steel. 
In these tests, flange steel was used, of 58,000 lb. tensile 
strength, 28,000 lb. yield point, and 40 per cent. elonga- 
tion. Stress concentration intensified the weakening 
effect, as shown in tests with tubes having an excentric 
groove turned in the outer surface in order to produce 
unequal distribution of the tensile stress. Where the 
active solution was a mixture of silicate and hydroxide, 
fairly rapid failure resulted even at average loads as low 
as 20,000 lb. per square inch. In practice the trouble 
occurs usually with alkaline waters containing free 
sodium carbonate. Both stationary and locomotive 
boilers are affected. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





GLOSSARY OF ACOUSTICAL TERMS. 


No. 661—1936. In 1933 the Royal Society decided 
that a Glossary of Acoustical Terms and Definitions had 
become a necessity, and asked the British Standards 
Institution to set up an appropriate committee. Conse- 
quently a committee of experts, under the chairmanship 
of Dr. G. W. C. Kaye, of the National Physical Laboratory, 
was formed in May, 1933, the result of whose work has been 
the issue of a British Standard Glossary of Acoustical 
Terms and Definitions. Close touch has been kept with 
similar work being done in the United States and Germany, 
as well as with the work of the International Consultative 
Committee on Telephony. A distinction is made for the 
first time between intensity and loudness measurements, 
the decibel being restricted to the former, and the latter 
now being expressed in a new unit, the “ Phon (B.S.).” 
The architect and acoustical engineer will be aided by a 
section dealing with musical terms and attempts having 
been made to interpret such terms on a sound physical 
basis. Price 3s. 8d. post free. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The International Steel Position. 


Complaints of quiet export business come from prac- 
tically all the Continental steel-producing countries. 
Germany is probably the best off as regards overseas 
orders, but a large proportion of this trade in iron and 
steel. is done either through barter or compensation 
arrangements, and it has been estimated that only about 
20 per cent. of German foreign trade is done on a cash 
basis. Lately, the German works have not been quite so 
busy as early in the year, and have missed the orders 
placed by the Russian Government for steel materials. 
During the past week or two, however, Russian buying 
has recommenced, but has been confined chiefly to alloy 
steels. The French iron and steel makers have experienced 
a fairly good home demand, largely as a result of Govern- 
ment orders for various descriptions of steel. Export 
business has been quiet, but it is reported that both the 
French and Belgian steelworks selling organisations in 
India and South America have done a considerable 
volume of direct trading with consumers. Difficulties 
are reported to have arisen regarding payment, and it is 
said that a large tonnage of Continental steel, particularly 
in the East, aas not been accepted by the buyers on the 
plea of late shipment. The Belgian steel works appear 
to be passing through a rather trying period, and during 
April the total orders booked, it is estimated, did not 
exceed 110,000 tons against a normal monthly average 
of about 150,000 tons. Of this quantity just over 60,000 
tons was for export. The Belgian makers complain of 
competition from Russia, Hungary, and Poland, and 
although the latter country is a member of the Cartel, 
it is said that the Polish works have indulged in some severe 
price cutting. In Great Britain there is a lull for the 
moment in the development of the steel makers’ schemes 
for organising the market. So strong is the home demand 
that export business attracts comparatively little interest. 
Rather an acute controversy is in progress between the 
Continental steel works organisations and the British 
home trade merchants regarding the demand by the former 
that they should be supplied with details of transactions 
between the merchants and their customers in Continental 
steel. The merchants have refused to give the required 
information, but the Continental organisations state 
that they are obliged to insist upon their demands being 
met, as this forms part of their agreement with the British 
Tron and Steel Federation. 


British Iron and Steel Production. 


In the statement of production in April, issued 
by the British Iron and Steel Federation, it is announced 
that the output of pig iron amounted to 629,800 tons, 
compared with 633,600 tons in March, and 526,300 tons 
in April last year. The April output included 127,900 tons 
of hematite, 372,100 tons of basic, 94,800 tons of foundry, 
and 16,700 tons of forge iron. The production of steel 
ingots and castings totalled 991,500 tons, against 980,100 
tons in the previous month and 808,700 tons in April, 
1935. At the end of the month 112 furnaces were in 
operation, five having been blown in and two put out of 
commission. Although the report does not give these 
particulars of the furnaces put into operation, one was 
started up at each of the following works :—The Lanca- 
shire Steel Corporation, Ltd., Irlam ; the Renishaw Iron 
Company, Ltd., near Sheffield; British (Guest Keen 
Baldwins) Iron and Steel Company, Ltd.; the Low Moor 
[ron Company, Ltd., Lowmoor, Bradford ; William Dixon, 
Ltd., Glasgow. One furnace was blown out at the Lilleshall 
Company, Ltd., Shifnal, Salop, and one at the Margam 
works of the British (Guest Keen Baldwins) Iron and Steel 
Company, Ltd. The following table.shows the average 
monthly output of pig iron and steel ingots and castings 
over a period of years, and the production for the past 
four months :— 


Pig iron. Steel. 
ons. Tons. 
1913—Monthly average .. - 855,000 638,600 
1920— o o “e 669,500 755,600 
1929— 632,400 803,000 
1933— 344,700 585,300 
1934— 497,400 737,500 
1935— * ~ 535,500 820,200 
1936—January .. 595,500 911,700 

February 584,700 938,500 

March 633,600 980,100 

April 629,800 991,500 


The Pig Iron Market. 


No relief from the acute scarcity of pig iron has 
been experienced, and so far as Cleveland foundry is con- 
cerned the situation is unprecedented. No sales have been 
reported, and although consumers are understood to have 
offered premiums in excess of the 5s. required for delivery 
beyond the half-year, no producer has been in a position 
to sell. It is impossible to say when an improvement in 
the position will occur, as much will depend upon when the 
supplies of coke can be increased. In the meantime, 
special arrangements have been made for consumers on 
the North-East Coast to obtain Midland irons, but. the 
quantities available do not seem. sufficient to meet the 
full requirements of the market. There is talk of Russian 
and Indian irons being imported, but it is unlikely that 
Russian foundry will be brought in, and it is not yet certain 
that increased supplies of Indian iron will be available. 
No changes have taken place in the quotations for 
Cleveland or Midland irons, but for the former they are 
nominal to all intents and p ses. Consumers of 
Midland irons are reported to be well covered, but the 
increasing scarcity is causing anxiety, since there is no 
indication as to when an adequate increase in output 
can be expected. A number of producers are in arrears 
with deliveries, and the situation in this respect is not 


improving. It is said that some of the consumers have 
built up stocks of iron against the increase of 5s. which is 
to take effect after the end of June. These users, however, 
must be in the minority, but there is a natural desire to 
obtain as much iron as possible against contracts before 
the end of the half-year. The demand for special descrip- 
tions of pig iron has been growing, and a good business has 
passed for grades which are not controlled. A feature of 
the market recently has been the expansion in the demand 
for forge iron, which reflects the brighter conditions at the 
bar iron works. Although the situation in the market for 
basic iron has improved somewhat since the recent advance 
and a good tonnage has changed hands, supplies are not 
equal to the demand, and arrangements have been made 
to increase the imports of Indian iron. It is also possible 
that imports of Russian basic will be arranged, but con- 
sumers are in the dark as to when these additional supplies 
will reach them. There is also a certain amount of concern 
as to the quality of the Russian pig iron which may be 
received, as reports from consumers abroad who have tried 
this iron vary widely on this point. In Scotland, of the 
fourteen furnaces in blast, three are producing basic, 
five hematite, and six foundry iron, and the full production 
is passing into use. 


Scotland and the North. 


The volume of new business transacted in the 
Scottish steel markets has not increased since the decision 
of the steel makers to maintain their prices unchanged 
until the end of June. Whilst consumers express satis- 
faction with the course which has been adopted, most of 
them have covered their requirements for some distance 
ahead and are not under any immediate necessity to place 
important business. On the other hand, the manufac- 
turers in many cases have sold their output until June 
30th and beyond. The heavy steel makers in particular 
can see their way to maintain the present rate of pro- 
duction for months to come. The shipyards continue to 
take large quantities of sections and ship-plates, and it 
seems likely that the demand from the shipbuilding 
industry will increase during the coming weeks as a result 
of naval and mercantile orders. All the works producing 
semis have a heavy tonnage of orders in hand and most of 
them are in arrears with deliveries. The demand for this 
class of steel shows no signs of decreasing, but the supple- 
mentary imports of Continental material have somewhat 
eased the situation. The Scottish constructional engi- 
neers are well employed and are providing a steady outlet 
for joists and sections. In the sheet department some 
irregularity in working is noticeable. The motor car 
industry continues to take important quantities, whilst 
there is also a good demand from the manufacturers of 
steel drums. Export business has shown a little more 
life of late, but is still much below normal, and makers 
complain of the competition they are experiencing from 
Continental makers in a number of overseas countries. 
In the Lancashire market new business has been rather 
quiet. The producers are in a position to regard the lull 
with equanimity, however, as their output is sold for a 
long period. It is regarded as certain that quotations will 
be advanced at the end of June and naturally consumers 
are anxious to secure as much material at present prices 
as possible, although the manufacturers do not regard the 
prospect of their laying down stocks with favour. An 
advance of 10s. has been announced in the prices of cold- 
rolled steel, but this had been anticipated for some time. 
On the North-West Coast the mills are operating at 
capacity and can see their way to maintaining the present 
rate of output until well into the third quarter of the year. 


The Midlands and South Wales. 


The position in the Midlands remains eminently 
satisfactory ; most of the iron and steel works have good 
order books, and inquiries on home account continue to 
come to hand. The tight conditions in the market for 
semi-finished steel were relieved to some extent by fairly 
heavy deliveries of Continental material. In the pig 
iron branch some of the furnaces have fallen into arrears 
with their deliveries on running contracts. A feature 
of interest has been the increased call for forge iron. The 
market for finished iron shows little change, and the 
demand is chiefly for the best grades and for common bars 
suitable for nut and bolt and fencing work. Marked 
bars have been again in request, and a further expansion 
in the demand is expected following the large orders 
recently placed for railway equipment. The steel works 
producing joists, sections, and plates are actively engaged. 
Steel sheets and black sheets, both in ordinary and special 
qualities, were ordered in larger tonnages. Galvanised 
sheets have met a sustained home demand, both for plain 
and corrugated, but the export trade has remained dull. 
There has been no falling off in the demand for small 
steel bars and strip, as only small supplies of these are 
being imported. New business in colliery steel has been 
rather quiet, but prices have been firmly maintained. 
Owing to the reluctance of producers to increase their 
commitments, conditions in South Wales have been 
rather less active. A good demand for heavy steel pro- 
ducts of all descriptions has ruled, however, and owing 
to the rapidity with which specifications are coming in 
makers are becoming still further in arrears with deliveries. 
There was a brisk demand for sheet and tin-plate bars, 
and all the local steel works are busy. Although a 
moderate volume of orders has been received for tin- 
plates manufacturers in South Wales are said to be dis- 
satisfied with the position, and intend to ask for a larger 
share of the export quota at the meeting which is to be 
held in Paris next month. Since the international agree- 
ment was signed South Wales exports have fallen con- 
siderably. It is understood that Germany, which has a 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


The Mannesmannrohren-Werke A.G., of Dussel- 
dorf, has entered into an agreement to exchange its 
interest in the British Mannesmann Tube Company, Ltd., 
for an equivalent amount of preference shares of United 
Tube (Holdings), Ltd.—a newly formed company of 
which the equity is held jointly by Stewarts and Lloyds, 
Ltd., and Tube Investments, Ltd. This arrangement 
forms part of the reorganisation of the British tube 
trade. The name “ British Mannesmann Tube Com- 
pany, Ltd.,” will be discontinued six months after the 
official date of the rearrangement. Lagonda Motors, Ltd. 
(L.G. Motors (Staines), Ltd.), has formed with Close 
Brothers, Ltd., a company for the manufacture of com- 
ponent parts for aircraft. The Lagonda Company has 
just completed extensions to its works and the new 
company, Wyndham Hewitt, Ltd., has taken over a 
section. It is announced by Hathorn, Davey and Co., 
Ltd., of Sun Foundry,Leeds, and Sulzer Brothers (London), 
Ltd., engineers, 31, Bedford-square, W.C.i, that the 
receiver for the debenture holders of the former company 
has retired and that the business will be re-established in 
conjunction with Sulzer Brothers (London), Ltd. The 
Sun Foundry will be extended and adapted to provide for 
the construction of Sulzer centrifugal pumps, and the 
production of H.D. specialities will be continued. Italian 
shipbreakers have purchased for £8300 the steamship 
“ Aidan” from the Booth Steamship Company, Ltd., of 
Liverpool. The Woodall Duckham Company is erecting a 
large coking plant on a 15-acre site at Blacker, near 
Wombwell, for the Barnsley and District Coking Com- 
pany, Ltd. It is expected that production will com- 
mence in July. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—New Zealand, Public Works Department : 
internal combustion engine-driven pile driving winch 
plant, portable air compressors—petrol or heavy oil- 
driven—220 and 85 cubic feet per minute piston displace- 
ment; excavators and trailers (Wellington, June 9th): 
Argentine State Railways: two shaping machines, one 
drilling machine, two air compressors, five hydraulic 
presses, &c. (Buenos Aires, June 2nd). 


Copper and Tin. 


There has been rather more activity in the 
electrolytic copper market during the past week, although 
it has not been sufficient to exert much influence upon 
prices. In America buying has been on a limited scale, 
but this was only to be expected in view of the heavy 
sales which were made to American consumers a few weeks 
ago. The total sales in April are reported to have reached 
158,000 tons, of which 145,376 tons was for July delivery. 
It seems to be generally anticipated that a revival in 
buying in this market is not likely to take place until 
towards the end of the summer. On the other hand, the 
producers are showing no inclination to press sales since 
their output is practically disposed of for two or three 
months. American exports in April were about the 
average at 15,744 tons, the tonnage for the first quarter 
of the year being 45,810 tons. In Europe the political 
outlook has affected the industrial demand, although 
there has been some Government buying. Central 
European purchases have been fairly good, but Italy 
has shown little interest in the market. The London 
standard market has presented few features of interest. 
Most of the bull account has been realised, and lately 
there has been only spasmodic selling. The stocks have 
been further reduced by shipments of rough copper to 
the Continent. The remaining stocks, however, are 
firmly held. ... In the tin market rather easy conditions 
have prevailed, probably because of the report that the 
Bolivian arrears under the international scheme are to 
be made up. As these exceed 8000 tons some doubt 
is expressed as to the ability of the producers to carry 
out this undertaking. A considerable tonnage of ore is 
said to be available in that country for shipment in the 
near future, although even upon this point there is some 
doubt, and expectations of an immediate increase in 
production have been discounted by the reports of labour 
shortage at the mines. Some interest was aroused by the 
news of consignments of Dutch tin to Germany bemg 
held up ; but apparently this was merely due to formalities 
which were later removed after discussions between Dutch 
and German officials. The industrial demand remains 
good, but the market has naturally been affected by the 
political and financial uncertainties in Europe, including 
rumours that France and Holland are abandoning gold 
currency. 


The Lead Position. 


In spite of the uncertain conditions which have 
prevailed in other non-ferrous metal markets as a result 
of international political difficulties, lead prices have 
been fairly well maintained, and it is probable that the 
home demand has been strong enough to counterbalance 
these depressing influences. Consumers in this country 
have bought well, and the output of manufactured lead 
products has rarely been at a higher rate. Recently, the 
requirements of the cable makers have shown a con- 
siderable expansion, and this has helped to impart a steady 
tone to the market. The arrivals of lead are not more 
than sufficient to meet the needs of the market, and as 
a result there has been only a small contango. On the 
Continent the demand for the metal has been on the poor 
side, but it is probable that consumers there have covered 
themselves. Russian purchases this year have been 
heavy, and the market now anticipates that they will 
be on a smaller scale for the next month or two. The 
general feeling seems to’ be that the market price about 
represents the position of the metal, and whilst fluctuations 
will take place, no violent movement, either upward or 











quota of 16 per cent., will also ask for a larger share. 


downward, is expected. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


British Steelmakers : joists, 22s. 6d.; plates and sections, 15s. 
PIG IRON. STEEL (continued). 
Home. Bxport Home. Export. 
(D/d Teesside Area) GLascow anp District— £ os. d. £ s. d. 
N.E. Coast— ; £ a. d. £ a.da. Angles 876. *7-10 0 
Hematite Mixed Nos. .. 316 6.. 3 2.0 Tes, 921: ABisds 810 0 
No. 1 $17 0.. % 3:6 Joists 815 0. *7:10 0 
Cleveland— (Did Teesside Area) Channels. . be 812 6. *715 0 
No. 1 errs - oe wes 3.4 0 Rounds, 3in. and up ie oe ar *8 10 0 
No. 3 G.M.B... a Oe ae . ks a under 3in. Gigs 710 0 
No. 4 Forge -- + 3 9 O.. 3.0 6 Flats, 5in. and under $1.0. 817 6 
Basic (Less 5/- rebate}. 312 6 vt Plates, in . (basis) 815 0. 715 0 
MIpLanps— fc «hie os 900. er on~ 
Staffs— (Delivered to Black Country Station es jin. .. o<'s: 8’ 5 0 
North Staffs. Foundry i a — we fin... 7 4° so 810 0 
» wo» Forge 3 10 0. = jin. .. 95 0. 9 0 0 
Basic (Less 5/— rebate)... 312 6.. — Boiler Plates . . 9 50. _ 
Northampton— Sourn Wares ArEa— £ 8. d. £ os. d. 
Foundry No. 3 312 6. Angles ae *7 10 0 
Forge ay om Se 7 Tees... fern, *8 10 0 
Derbyshire— Joists 815 0. *7 10 0 
No.3 Foundry .. .. 315 0.. Channels... .. 812 6. *7 15 0 
Forge 310 0 - Rounds, 3in. and up St *8 10 0 
Scomann-- Pa _under 3in. O14, - OR 710 0 
Hematite; £04. furnaces...3.17.. 0. b Flats, 5in. and under of eo. 817 6 
No. 1 Foundry, ditto 42 6s - Plates, jin. (basis) $a7 ¢.. 715 0 
No. 3 Foundry, ditto .. 319 0. - _ fein. .. 9.4.8 6. 8 0 0 
Basic, d/d (Less 5/- rebate) 3 12 6. a > ania: ee ae ar 8 5 0 
N.W. Coast— \3.17 0 d/d Glasgow » tein. .. 912 6. 810 0° 
Hematite Mixed Nos. .. 14 2 6 ,, Sheffield .  :: 910 0. gietap: 
\4 8 6 ,, Birmingham InELAND— BELFAstT. Rest oF IRELAND. 
’ £ s. d. £ s. d. 
MANUFACTURED IRON. Angles giz 6. $15 0 
Home Export. Tees. . e 32:6. 915 0 
Lancs.— £s.d 22. a. Joists .. hale i LB li 
Crown Bars a ae 9 5 0 pommel. « nda a Artes 
Best Bars .. .. .. 1012 6.. 912 6 Rounds, 3in. and up deat A ser 
- under 3in. o 2 .28.. 9 4 6 
S. Yorxs.— 
Crown Bars .. .. .. 10 2 6. 9 5 0 Plates, jin. = 900. 9 2 6 
Best Dace. -.. =. ..2 10 38 6. 912 6 » ein. . die il, Jn (ile tii 
a - tin. ae 910 0. 912 6 
Crown Bars .. 10 26. 95 0 » wie... wee: Bis eee 
Marked Bars (Stafis.) .. 1210 0. 12 0 0 » tn... SB fs, o 9 
No. '3 quality. . SS Reta a OTHER STEEL MATERIALS. 
Mae Ne OUP BO gS 4 — saa sents 
asap ¥ Sheets. £6. d. £6. d. 
a ORE 5 asi mn 9t\ ee - hr . os : - : 10-G. to 13-G., f.o.r. 915 0.. 9 00 
sip:sccgiecetaipeied et aa Wa: RS . 14-G. to 20-G.,d/d  .. 11 5 O.. 910 0 
N.E. Coast— 21-G. to 24-G., d/d . Sie '0.... 915 0 
Common Bars 10 2 6. 9 2 6 25-G.to 27-G.,d/d .. 12 2 6. 10 7 6 
Best Bars .. .. .. 1012 6.. 912 6 The above home trade prices are for 4 ine lots and over; 
Double Best Bars -- Ib 2 6... 10 12 6 | 2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 
30s. per ton extra. 
STEEL. Galvanised Corrugated Sheets, Basis 24— 
LonpoN AND THE SouTH— Home. Export Home. So ae, 
£s. d. £ s. d. 4-ton lotsandup.. .. 1310 0 
Angles 810 0. *7 10 0 2-ton to 4-ton lots me ae 
Tees. . 910 0. *8 10 0 Under 2 tons . 1510 0 
Joists 817 6. *7 10 0 Export : £12 15s. 0d., c.i.f. India. 
Channels.. .. 815 0. *7:15 0 » £11 15s. Od., f.0.b. other markets. 
Rounds, 3in. and u up 910 0.. *8 10 0 » Scandinavia: £10 10s. Od. to £10 15s. Od. f.o.b. 
mn _ under 3in. - e's SS : le See, Tin-plates. 
re ee 8S Seas 20 by 14 basis, f.0.b. Bristol Channel Ports, 18s. 9d. 
Plates, jin. (basis) 9 0 0.. 715 0 Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 Os. Od. 
» tein... 9 5 0.. 8 0 0 | Binets. £ s. d. 
» din. .. 910 0. 85 0 Basic (0-33% to0-41%C.) .. ..7 0 0 
» win... 915 0. 810 0 » Medium (0-42% to 0-60%C.).. 710 0 
» fin... 910 0.. a, » Hard (0-61% to0-85%C.) .. 8 0 0 
Nogrs-East Coast— 2s. d. £s 4. rn » (0:°86% to 0-99% C.) - 810 0 
Angles oe oe *710 0 go (2% C. end.ap)... 9 0 0 
Tees.. dihihe, a Oe *8 10 0 Soft (up to 0-25%C.), 500tonsandup 517 6 
Joists S25 @ .: *7 10 0 Rails, Heavy, 500-ton lots, f.o.t. . 810 0 
Channels. . 812 6.. *7 15 0 ” Light, f.o.t .. Pe .- 710 0 
Rounds, 3in. and up wr a. ae *8 10 0 
a under 3in. se re 710 0 
Plates, jin. .. $15 0.. 715 0 FERRO ALLOYS. 
3 been... 900. 8 0 0 
- fin. .. ss. 8 5 © | Tungsten Metal Powder.. 3/3 per Ib. 
ae ss 910 0. 8 10 © | Ferro Tungsten 3/- per Ib. 
fin. . 2, 900 Per Ton. Per Unit. 
Boiler Plates, Me, i = — Ferro Chrome, 4p.c. to6p.c.carbon £21 10 0 T/- 
on is 6 p.c. to 8 p.c. oe . eS ee 7/- 
Mrpianps, anpD LEEDs anp District— a os Spc.tol0pc. .. £21 0 0 1/= 
£s.d. £ os. d. a ew Specially Refined .. 
Angles S$ 4% BL» *7:10 0 » »  Max.2p.c.carbon £33 10 0 1l/- 
Tees.. Oo %.:6:. *8 10 0 Ls fe ‘i 1 p.c. carbon £36 5 0 11/- 
Joists 815 0. *7 10 0 i as »» 0-50 p.c. carbon £37 5 0 12/-- 
Channels. . . S236. *7 15 0 cs carbon- free oe 94d. per lb. 
Rounds, 3in. and - IM ee *8 10 0 Metallic pa aay ‘ 2/5 per Ib. 
» under 3in. 91 0.. 710 © | Ferro Manganese (loose), 76 pe... £11 5 Ohome 
Flats, 5in. and under o 2 wD es 817 6 - Silicon, 45 p.c. to 50 p.c. £12 15 Oscale 5/- p.u 
Plates, in. (basis) 817 6.. 715 0 ? » 5p. ‘ £17 17 6 scale 6/- p.u. 
ot Mas Sees o's B.. 8 0 0 »  Venadium . 12/8 per lb. 
os fin. .. oa! 8 5 0 » Molybdenum 4/6 per lb. 
Bipake Kagel 912 6. 810 0 Titanium (carbon dest 9d. per Ib. 
* tin. . a i ae Le Nickel (per ton) | Saar £200 to £205 
Boiler Plates, Me” $7 63. 7 Ane SOME oe kc. ta 6/3 to 6/9 per Ib. 











NON-FERROUS METALS. 


Official Prices, May 13th. 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 


CopPEeR— 

eRe: £36 11 3to £36 12 6 
Three months . . £36 16 3to £36 17 6 
Electrolytic ..  . .. £40 15 Oto £41 0 0 
Best Selected Ingots, d/d Bir- 

mingham .. . x aa £41 5 0 
Sheets, Hot Rolled oa £70 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10}d. 10}d. 

»  Brazed (basis) 10}d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £33 0 Oto £34 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 9d. 
»  Brazed 113d. 113d. 

Trn— 

es os ss . £203 15 Oto £204 5 0 
Three months .. . £197 17 6to £198 0 0 

Leap ot OVO Ligse ee Oe Re ogee Bae GO ® 

SPELTER : “- Sulit aude a a ee ee 

Aluminium Ingots (Beitiah) . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth )—Navigation Unscreened 14/- to 14/6 
Hamilton Ell 17/— to 17/6 
Splints 18/6 to 19/- 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/— to,13/6 

FIFeEsHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . ae 14/9 to 15, 
Unscreened Navigation 13/— to 13/6 

LorHians— 

(f.0.b. Leith)}—Hartley Prime 13/6 to 13/9 
Secondary Steam .. ap 12/6 
ENGLAND. 

YorksHirnet, MANCHESTER— 

B.8.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 14/9 to 15/6 
»  Second.. 14/- to 14/6 
» Best Small .. 11/6 to 12/- 
Unscreened 13/6 to 15/— 

DurEeam— 

Best Gas... 14/8 
Foundry Coke 20/- to 23/- 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/— to 29/- -— 
South Yorkshire Best .. . 23/- to 24/- - 
South Yorkshire Seconds .. 20/- to 21/- -- 
Rough Slacks .. 1l/- to 12/- — 
Nutty Slacks . 10/- to 11/- — 
CaRpiIrF— SOUTH WALES. 

Steam Coals : 
Best Admiralty Large . . 19/6 
Best Seconds +r 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries ai a) ee ee 
Bunker Smalls .. .. .. «- «+ «» 13/6 to 14/6 
Cargo Smalls . . be eae wa - 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 28/- to 47/6 
Furnace Coke 24/- to 25/- 
Patent Fuel .. 21/- 

SwansEsa— 

Anthracite Coals : 
Best Large .. Ne 36/- to 40/- 
Machine-made Cobbles 41/- to 48/6 
Nuts on 40/- to 48/6 
Beans 25/- to 35/~- 
Peas at 19/- to 23/- 
Rubbly Culm 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 


Inland consumption ; contracts in bulk. 





Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. 
Furnace Oil 0-950 pings 
Diesel Oil ae Fi : 


Per Gallon. 


34d. 
4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Industrial Future. 


THE change in the nation’s outlook as revealed 
by the coming into power of an advanced Socialist party 
is perplexing leaders in all manufacturing industries who 
are waiting to see what the future will bring forth. A 
significant fact is that the wave of Socialism which carried 
with it one-half of the entire population living on the 
land was a direct consequence of the economic stagnation 
and the failure of previous Governments to deal satis- 
factorily with the many problems involved. It was also 
the final phase of a revolt of the agricultural community 
against manufacturing interests, which took drastic 
form a year ago in a boycott of manufactured goods, on 
the ground that there was too great a disparity between 
the prices of such goods and the prices obtained for agri- 
cultural produce. There were, of course, many other 
interests alleged to be responsible for the agricultural 
distress, but the singling out of manufacturers as victims 
leaves them with the disturbing thought that the new 
Government may be disposed to sacrifice much for the 
satisfaction of its supporters. There is no reason to 
believe that this fear is wholly justified. While doing 
everything possible to satisfy agriculturists and allay 
the chief cause of discontent, the Government will, it 
is declared, proceed with the programme of public relief 
works and will also probably create a national unemploy- 
ment relief fund. Except for this last measure, which 
has always been condemned on principle, the plan is a 
continuation of that already being carried out, and the 
only difference is that while its operation has been slowed 
down by an exhaustion of funds, the new Government 
will adopt bolder methods for procuring what is needed 
for the purpose. The most important matter is to deal 
with the economic situation generally, and disentangle 
the intricacies that prevent the country from doing any- 
thing really effective to reopen foreign markets, without 
which there can be no solution of a crisis that becomes 
increasingly acute. Now that the nation has shown its 
desire to find a way out of a difficult situation by employ- 
ing other methods than those which have so far proved 
ineffectual, all private initiative is suspended until the 
outlook is clarified, so that the engineering trades can 
only await developments. 

Engineers’ Congress. 

The Fédération des Associations, Sociétés et 
Syndicats Francais d’Ingénieurs, which represents 
nearly the entire engineering profession in this country, 
has prepared the general lines of an international congress 
to be held during the period of the Exhibition in Paris 
next year. For several years the situation of engineers 
has been under discussion, and an important achieve- 
ment was the obtaining of legal protection for engineers 
holding recognised degrees and prohibiting the use of 
the term “engineer” without mention of the degree. 
But it was found necessary to raise the status of engineers 
and to widen the scope of their activities on a higher plane 
commensurate with their scientific and technical quali- 
fications and organising abilities. Attempts were made to 
give an international character to the movement, and 
while the idea of grouping engineers in all countries appears 
to have been abandoned as impracticable, there are, 
nevertheless, many questions of international importance 
upon which they can all be in agreement. A list of 
subjects has been issued by the Federation for those who 
desire to present papers at the congress. Amongst these 
subjects there are matters affecting closer relations between 
scientists and engineers, the first instance of which was 
a conference organised last week by the Société des 
Ingénieurs Civils and the Association Frangaise pour 
l'Avancement des Sciences when Madame Joliot-Curie 
lectured on “ Artificial Radio-activity,” which revealed 
aspects of research of direct interest to engineers. 


Apprenticeship. 


A’ conference of employers was held in Paris 
during the week to deal with apprenticeship questions 
generally and particularly with the training of boys 
leaving school, and unemployed men. So far as the latter 
class is concerned, the results obtained in training centres 
created with the idea of fitting men for particular occupa- 
tions are very meagre, because it is observed that the 
unemployed are for the most part labourers, more or less 
specialised, who can normally find work in various 
industries and are not capable of being trained to take the 
place of foreign workers. It does not appear possible 
to dispense with foreigners who are either employed in 
heavy occupations, such as rolling mills and steel works, 
to which the French are strongly averse, or in skilled work 
for which the training of unemployed labourers is out of 
the question. The number of skilled hands amongst the 
unemployed is said to be very small. In the opinion 
of the conference one solution of the difficulty would be 
to increase the school leaving age by a year, during which 
time the boys would combine a supplementary education 
with instruction in manual work, so that they would 
acquire a liking for such work and be led into trades 
suited to them. Monsieur Luc, Director of Technical 
Education, was of the opinion that the quality of appren- 
tices was enhanced by education and that the cultural 
side should accompany manual training. 


Franco-British Trade. 


The returns of foreign trade during the first 
three months of the year show that imports amounted 
to 6038 million francs, an increase of 611 millions as 
compared with the corresponding period of last year, and 
exports were 3678 millions, or 377 millions down on the 
same period. The balance of trade with Great Britain 
has been steadily increasing in favour of France, the 
imports of British goods amounting to 405,474 million 
francs, while exports from France to Great Britain reached 
458,216 millions. For the remainder of the British Empire 
the value of imports was 657,833 millions, and exports 
68,221 millions. The only favourable balance of trade 
was with the Irish Free State, whose. exports to this 


British Patent Specifications. 


When an % 18 ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be 
Sale Branch, 25, Southampton-buil 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


445,132. January 19th, 1935.—TusuLar Heat ExcHANGERs, 
SUCH AS ECONOMISERS FOR STEAM Borers, J. Dodd, 57a, 
Boulevard Botanique, Brussels, Belgium. 

According to this invention, pairs of tubes are provided 
with gills or equivalent, but with one of the tubes of each 
pair of smaller size than the other to allow the double tube 
to be in streamline form. The smaller hole may be circular, 
oval, or other shape in cross section, and if oval its minor axis 
should be horizontal or at right angles to the gas flow. The 
double tubes forming an economiser would be arranged one 
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above each other, or could be staggered. When arranged one 
above each other, the effect would be as good as a staggered 
arrangement, as the two streams of gas passing down either 
side of the narrow or lower portion of a tube would impinge on 
the broader upper surface of the next tube, and so on. In some 
cases to produce the changes in gas velocity necessitated by 
the streamline tubes one above the other, velocity equalising 
devices, such as shaped bars A, could be employed to fill the 
wider gas spaces, and so keep the gas velocity uniform while 
or to the streamline tube in its parallel formation.—A pril 
3rd, 1936, 


MACHINE TOOLS AND SHOP APPLIANCES. 


445,063. March 23rd, 1935.—- 
Pneumatic Hammers, F. 
Eloy, 1, rue de Pitteurs, 
Liege, Belgium. 

In this pneumatic hammer 










an effort is made to hasten A i 
the return stroke of the pis- if ae 
ton. The tool is of the Sten ’ 
differential piston type—that Y} ND) 
is to say, its full diameter A At y 

is subjected to the air pres- i) 


sure during the working stroke, 
while on the return stroke the 
annular area B is used. The 
piston and its stalk are of 
such a length that after part 
of the return stroke has been 
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completed the stalk passes 4 3 
beyond the neck C and the Y = N 
whole area is subjected to the VA IN 
air pressure. The passages D G A 
and E communicate with the EM Ss 
exhaust port F.—April 2nd, N N 
1936. N f 
NW 
aS 
SWITCHGEAR. 
445,129. December 14th, 1934.—Swirch Piua Lockine 
MrcHaNisM, A. Watson, Veritas-Efesca Works, 84/5, 


Edward-street, Parade, Birmingham, 1. 
This is an arrangement for interlocking an electrical plug 
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and its switch so that the plug cannot be withdrawn when the 





lever B, pivoted at C, can enter this groove and thus lock the 
pin. At the other end the lever embraces the knob D of the 
switch, and consequently moves with it.—April 3rd, 1936. 


TRAMWAYS AND RAILWAYS. 


445,124. November 19th, 1934.—ImMPROVEMENTS RELATING 
TO THE WHEELS oF Raitway RoLwine STOcK HAVING A 
CuaracTeRistTic Rina, G. R. T. Taylor, 48, Grosvenor- 
square, London, W.1. 

This invention relates to railway and like solid wheels, and 
has for its object to provide means for deadening the “ ring ”’ 
of the metal. A groove or grooves are provided around the 
internal surface of the wheel rim at one or both sides of the 
wheel arms or spokes and a split ring A is sprung into each such 
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groove. Each split ring may be made of steel rod or bar of, for 
example, }in. diameter, which is rolled to the desired curvature, 
sprung into the groove, and then has its ends welded together. 

are must be taken to ensure that the rod is not welded to the 
wheel and that it does not fit too tightly in the groove so that 
the ring retains its own natural vibration periodicity. It is 
found that the simple and inexpensive arrangement herein 
described has an appreciable effect in deadening the “ ring ” 
of solid steel railway wheels.—April 3rd, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


445,165. July 13th, 1935..—Srrertnc Tralter VEHICLEs, 
N. Straussler and Straussler Mechanization, Ltd., 70, Pall 
Mall, London, 8.W.1. 

This invention relates to means for steering trailer vehicles, 
of the kind in which each road wheel is carried on a cranked 
arm movable about a horizontal axis and is independently 
sprung. It is especially useful in connection with trailer vehicles 
in which the arms carrying the wheels are controlled by springs 
housed in tubes extending transversely of the chassis. The 
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longitudinal chassis members are indicated at A, a pair of road 
wheels at B, carried on cranked arms C connected with 
F perder pe tubes D. The tow-bar H comprises a rigid yoke 

pivoted at G to a bridge piece E between the two tubes D, 
the rear portion or member fen this yoke being rigidly secured 
to a longitudinal rod or bar K, which forms with the rear portion 
J a rigid cross pivoted on the bridge piece E, the ends of the rod 
K being operatively connected by links L L with the steering 
arms of the wheels.—April 3rd, 1936. 


BUILDING. 


445,164. July 12th, 1935.—A Process ror Propucine CEMENTS 
WITH THE AlIp OF BLastT-FURNACE Siac, Fried. Krupp 
Grusonwerk Aktiengesellschaft, Magdeburg-Buckau, 
Germany. 

The subject of this invention is a process for producing 

cement with the aid of blast-furnace slag. The slag is mixed 

in the desired percentage with the portion of raw material 
to be sintered, which is essential to the hydraulic properties 
of the final product—for example, cement raw meal, lime- 
stone meal of suitable composition, and the like—and with 
fuel, the materials containing only sufficient moisture to yield 
a product in the form of grains or lumps, whereupon the mixture 
is calcined on a constantly or periodically working grate, the 
necessary combustion air being passed through the mixed 
material after it has been ignited, and the material is then 
ground. For carrying out the process, wet-granulated or air- 
granulated blast-furnace slag is mixed with a proportion of 
raw material essential to the hydraulic properties of the final 
product—for example, cement raw meal, and fine-grained or 
pulverised fuel, if necessary with an addition of water. By this 
addition of such granulated blast-furnace slag to the raw mate- 
rial, a fine-grained mixed material is thus formed. If air- 
granulated dry blast-furnace slag is used, the necessary quantity 
of water to promote the formation of granules must also be 
added either to the slag before mixing, or to the mixed material. 

When the dry slag is thus moistened, it can be used in the same 

way as when using slag which has been granulated in water. 

The mixed material is then calcined. When producing blast- 

furnace cement an addition of 70 per cent. slag as compared 

with the clinker portion is required.—April 3rd, 1936. 


445,056. December 19th, 1934.—MAcHINES FOR MAKING TILEs, 
O. A. Aisher, Faygate, Lenham, Kent, and H. J. Lintott 








country were valued at 824 million francs, while Irish 
purchases of French goods totalled 6220 millions. 





switch is in the “on” position. The plug is of the three-pin 
type and the earthing pin A has a groove cut in its side. A 


Engineering Works, Horsham, Sussex. _ 5 
This is a sachaniont for feeding the pallets into a tile-making 
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machine. The 444,833. December 3rd, 1934.—A CENTRIFUGAL SPRAYING 


oe A are stacked in a magazine and rest 
on a ** pusher ”’ C, as shown in Fig. 2. The pusher is reciprocated 
by the erank D and feeds the pallets forward, one by one, as 
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Fig.! 








shown in the sequence of figures. Safety arrangements are 
provided to prevent damage to the machine in the event of a 
pallet failing to feed forward properly.—A pril 2nd, 1936. 


445,163. September 26th, 1934.—Compounp SHEET MATERIAL 
Consistinc Matnty oF Woop, A. De Samsonow, 49, 
Avenue Leopold Wiener, Watermael-Boitsfort, Belgium. 

This invention relates to the manufacture of compound 
sheet material consisting mainly of wood. Rotary veneers or 
cut veneers and interposed layers of woven fabric, which have 
been coated or impregnated with a heat-hardenable artificial 
resin, are hot compressed at a pressure of the order of 200 kilos. 
per square centimetre so as to compress completely the wood 
and fabric (i.e., the wood is compressed to such an extent that 
the cellular lumens and vascules practically disappear) and 
cause the artificial resin to harden. The compression is prefer- 
ably effected at temperatures between about 120 deg. and 

145 deg. Cent. The resulting product cannot be compared 

with plywood, since the latter, owing to its having been 

produced with the aid of relatively low pressures (of the 
order of 20 kilos. per square centimetre) does not possess the 
properties of the product of this invention. The increase 
in the resistance to bending so obtained is very pronounced 
and enables this strongly compressed wood to be used 
in numerous cases where this would not otherwise have been 
possible.—March 26th, 1936. 


MISCELLANEOUS. 


445,070. May 28th, 1935.—THE INSULATION OF ELEctTRIC 
Conpuctors, Le Conducteur Electrique Blindé Incom- 
bustible, formerly Le Con- 
dueteur Electrique Blindé,  %®445,070 A 
30, rue d’Astorg, Paris, 
France. 

This appears to be a con- 
ductor of electricity for use 
as a heating element. It is 
formed of the conductor proper 
A, around which are threaded 
blocks B of magnesia or 
similar material. The string is 
then placed in a metal sheath 
C and subjected to a rolling or 
drawing process to lengthen it. 
The magnesia blocks may be 
bonded by soaking in boric 
acid, but in any case are 
crushed to powder during the 
subsequent rolling.—April 2nd, 
1936. 


Cc 





445,169. August 6th, 1935.—Moutpinc Hottow Bopies or 
Gass, Neue Glasindustrie-Gesellschaft Gesellschaft mit 
Beschrankter Haftung, Weisswasser, Ober-Lausitz, 
Germany. 

It is proposed to produce glass tubes of large diameter and 
considerable wall thickness by rotating a vertical cylindrical 
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mould beneath the mouth of a spout supplying molten glass 
There is a core in the mould to determine the internal diameter 
of the glass tube, and this may be heated or cooled by means not 
illustrated. It is not explained how the tube is removed from 
the mould.—April 3rd, 1936. 


445,060. March Ist, 1935.—TuHr InsvuLaTIoN oF ELECTRICAL 
Conpuctors, H. Blechschmidt, 33, Weimarerstrasse, 
Vienna, XVIII, Austria. 

An insulating lacquer according to this invention may be 
of the following composition :— 
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10 parts by weight of benzy! cellulose 

10 =! ie ork pee chlorinated caoutchouc 
6-5 ye ae tricresy] phosphate 

40 a ee acetic ether 
8 ae eer spirit 
6 pe, eee ke methyl acetate 

19-5 ae re i benzene 

100 


To make this lacquer chlorinated caoutchouc is dissolved in a 
mixture of 10 parts by weight of benzene, 5 parts by weight of 
spirit, and 10 parts by weight of acetic ether, without heating, 
the benzyl fi a wk likewise being dissolved in the remaining 
constituents of the mixture of solvents. Both solutions are 
centrifuged in order to separate any undissolved particles which 
may be present. The solutions are then well mixed. An elec- 
trical conductor is coated with the thus prepared lacquer in 
the usual manner, such as by passing it through the lacquer 
solution. The lacquer is said to be proof against fire, vermin, 


and corrosive action.—April 2nd, 1936. 





> oe peeey F. H, Loring, 7 and 9, Elliott’s-place, London, 


This is a machine for impregnating powdered materials with 
liquid. The liquid is supplied by a pipe A to a rotating basket 
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B. The basket, it will be seen, comprises a perforated conical 
inner part C and a similarly perforated outer part D with a felt 
lining E. This arrangement produces a fine spray of liquid, 
which impregnates the sane Spi it drops down from the shoot 
F through the annular opening G.— March 30th, 1936. 


445,264. August Ist, 1934——-A Cement, D. Anderson, ‘ Crop- 
thorne,’’ Brand Hall-road, Langley, near Birmingham. 

This invention concerns the composition of a cement-like 
material for making dies for, for instance, pressing work. An 
aluminous cement is prepared by fusing together bauxite and 
chalk to form a clinker having the following composition by 
weight :—Al,O3, 48-5 per cent.; CaO, 38 per cent.; SiO,, 6 per 
cent.; Fe,0; not more than 1 per cent.; the balance representing 
insoluble residue and minor impurities. After fusion the clinker 
is rapidly cooled, crushed, and ground to a fineness such that 
the whole shall pass a sieve having 200 meshes per linear inch. 
This material, consisting mainly of mono-calcium aluminate, 
is then mixed with an equal part by weight of fused or sintered 
alumina finely ground so as to pass a 200-mesh sieve (I.M.M.). 
This quantity of alumina represents a considerable excess, and 
as part of it acts as a filler, a mixture of fine and coarse material 
may be used instead of the fine material. The mixed material 
is then hydrated with water (preferably in a vacuum) up to 60 
per cent. by weight of the mono-calcium aluminate. When 
allowed to solidify in a suitable mould an exceedingly hard, 
tough and stable product is formed, which has the property of 
reproducing exactly the surface of the mould and which is 
capable of withstanding heavy stresses, such, for example, as 
those involved in the use of the moulded article in the hydraulic 
or other press.—A pril Ist, 1936. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


LaipLaw, Drew and Co., Ltd., have taken new and larger 
works at 9, Tower-street, Leith, Edinburgh, 6. 

Butt Morors, of Ipswich, announce the appointment of Mr. 
S. F. Steward as sales manager. Mr. Steward has been asso- 
ciated with the company for fifteen years, and has held positions 
as designer and as sales engineer. 











CATALOGUES. 


Ferranti, Ltd., Hollinwood, Lancs.—-List 1R.3, describing 
the maximum demand relay alarm. 


WituraM AsquiTH, Ltd., Halifax.—A catalogue of machine 
tools for the automobile and aircraft industries. 

R. B. Hopeson anp Co. (SHEFFIELD), Ltd., Sentinel Steel 
Works, Sheffield.—Particulars of ‘‘ Pinnacle ’’ steels for tools. 


Rosert Bosy, Ltd., Bury St. Edmunds.—Catalogue M.H.4, 
illustrating various plants laid down by the firm for material 
handling and conveying. 

Tue British ALuMiniuM Company, Ltd., Adelaide House, 
King William-street, E.C.4.—A new book, ‘‘ Aluminium in the 
Food and Chemical Industries.” 

STuRTEVANT ENGINEERING Company, Ltd., 147, Queen Vic- 
toria-street, E.C.4.—Publication 1380, dealing with air con- 
ditioning for theatres and industrial premises. 


Mipianp ELEcTRIC MANUFACTURING Company, Ltd., Bar- 
ford-street, Birmingham.—A booklet giving particulars of 
‘** Memota ” starting gear for A.C. motors up to 15 h.p. 


JoHN M. HENDERSON AND Co., Ltd., King’s Works, Aberdeen. 
—List, 40-3E, illustrating electric overhead travelling and 
goliath cranes, and list 50-4E, illustrating cable drag scrapers. 


CHURCHILL MACHINE Toot Company, Ltd., Broadheath, near 
Manchester.—Loose-leaf pamphlets on hydraulic horizontal 
surface grinding machines and hydraulic plain grinding machines. 


EnciisH ELectric Company, Ltd., Queen’s House, Kings- 
way, W.C.2.—A publication on back-pressure turbines and their 
application. Publication No. 8.16 on industrial motors for 
special duties. 

Curticorts, Ltd., 1-4, Trinity-place, S.E.1—A sample and 
particulars of “‘ Fibracork,” a new oil-resisting jointing which 
comprises a strip of cork sandwiched between two layers of oil- 
resisting material, , 

WINGROVE AND Rocers, Ltd., Arundel Chambers, Strand, 
W.C.2.—A brochure dealing in some detail with “ B.E.V.” 
electric trucks, tractors, locomotives, battery charging equip- 
ment, and conveyors. 


A. REYROLLE AnD Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 993, entitled “‘ The Centralised Co-ordination of Manual, 
Automatic and Remote Control of Generating Stations, Dis- 
tributing Networks and Consumers’ Circuits.” 


ELEcTROFLO METERS Company, Ltd., Abbey-road, Park 
Royal, N.W.10.—A new publication, “Electrical Flow Meter- 
ing,”’ which describes the construction of “‘ Electroflo” electrically 
operated Venturi, orifice, V-notch, weir, and flume meters and 
their application to the continuous metering of water and 
sewage under all conditions of measurement. 





Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME @ 
PLACE at which the meeting is to be held should be clearly stated. 














To-pay. 

Inst. or PETROLEUM TECHNOLOGISTS.—Meetings in Holland 
and Germany. 

Puysicat Socrery.—Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7. Guthrie Lecture, “‘ Physical 
Ultimates,” Professor F. A. Lindemann. 5 p.m. 

Royat Inst. or Great Brirain.—21, Albemarle-street, W.1. 
“* Science in a Changing World : Recollections and Reflections,” 
Sir Richard Gregory. 9 p.m. 

SaturDay, May 1l6ru. 

Inst. or Civi ENGingers.—London Students’ whole-day 
visit to the Ketton Portland Cement Company's works at 
Ketton. 

Turspay, May 19ru. 

Inst. oF Crvit ENGINEERS: BIRMINGHAM Assoc.—Visit to 
works of Grand Union Canal Company, meeting at White Horse 
Hotel, Congreve-street, Birmingham. 2 p.m. 

WEDNESDAY, May 20ruH. 

DreseL EnGine Users Assoc.—Caxton Hall, Westminster, 
S8.W.1. ‘Diesel Engine Combustion Research,” Mr. A. 
Freeman Sanders. 5 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Visit to factory of Boot’s Pure Drug Company, Ltd., Beeston, 


Nottingham. “rE Meeting at University College, Notting- 
ham. Paper, ‘‘ Mechanisation in Industry,’ Mr. C. : 
Jessop. 5.30 p.m. 


Tuurspay, May 2lsr. 

Royat AgronavuticaL Soctety.—Science Museum, South 
Kensington, S.W.7. Reception. Wilbur Wright Memorial 
Lecture. ‘‘ Slippery Surfaces,” Mr. D. R. Pye. 8.30 p.m. 

Fripay, May 22np. 

Roya. Instirution or Great Brirain.—21, Albemarle- 
street, W.1. ‘* Whirlpools and Vortices,” Professor E.N. da 
C. Andrade. 9 p.m. 

Fripay to Monpay, May 22np To June Ist. 

Inst. oF Locomotive ENGINEERS.—Summer meeting in 
Germany. 

SaturDay, May 23rp. 

Inst. oF ELECTRICAL ENGINEERS: 8S. MIDLAND STUDENTS.- 
Visit to works of Steatite and Porcelain Products, Ltd., Stour- 
port, Worcs. 3 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to Research 
Station of Safety in Mines Research Board, Harpur Hill, near 
Buxton. 11 a.m. 

Turspay, May 26rx. 

Inst. or Crviz Enorneers.—Great George-street, West- 
minster, S.W.1. Lecture. ‘‘ Recent Developments in Metallurgy 
and their Influence on Engineering,’’ Dr. CE. Schneider. 6 p.m. 

WeEpneEspay, May 277TH. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to works of 
Mather and Platt, Ltd., Newton Heath, Manchester. 2.30 p.m. 
Fripay, May 297TH. 

Giascow Universiry Cius, Lonpon—Dinner at the 
Trocadero Restaurant. Chairman, The Rt. Hon. J. Ramsay 
MacDonald, F.R.S., M.P. 7.15 for 7.30 p.m. 

TuEspay To Frimay, JUNE 9rH TO 12TH. 

Inst. or British FounpryMeN.—Annual Conference in 
Scotland. 

Tvurspay To SaturDAY, JUNE 9TH TO 13TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Summer meeting in 
Scotland. 

Tuurspay, JuNE llrH. 

Rartway Cius.—Royal Scottish Corpn. Hall, Fetter-lane, 
E.C.4. “ Life in a Booking Office,” Mr. C. E. Codd. 7.30 p.m. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





RANSOMES AND Rapier, Ltd., Ipswich, have received from the 
Cargo Fleet Iron Company an order for a large electric stripping 
shovel for the ironstone mines at Irchester, Wellingborough. 
The excavator will carry an 8 cubic yard bucket at 114ft. 
dumping radius, while the working weight will be over 600 tons. 


Srmon-Carves, Ltd., Stockport, have received from Amalga- 
mated Anthracite Collieries, Ltd., an order for a new boiler 
plant, which is to be installed at No. 3 Great Mountain Colliery, 
near Swansea. The contract includes two Simon-Carves multiple 
drum type water-tube boilers, with patented water wall com- 
bustion chambers and water-cooled suspension arches. Each 
boiler will have a maximum evaporative capacity of 36,000 Ib. 
of water per hour. The boilers are designed to burn anthracite 
duff, which will contain a large proportion of aspirated dust 
obtained from the colliery screening plant. 








Tue British ACETYLENE AssocriaTIon.—At the annual 
general meeting of the British Acetylene Association, which 
took place on Wednesday, May 6th, at the Mayfair Hotel, and 
was followed by a luncheon, the provisional programme for 
the Twelfth International Congress of Acetylene, Oxy-Acety- 
lene Welding, and Allied Industrie was announced. The 
Congress, which will take place from June 8th to 13th, is to be 
held at the Caxton Hall, Westminster. The luncheon was 
attended by representatives of the industry, and the toast of 
the retiring President, Mr. A. Stephenson, was proposed by Mr. 
Le Maistre, who spoke of the services which had been rendered 
to the British acetylene industry by the British Standards 
Institution. In the course of his reply Mr. Stephenson referred 
to the new President, Dr. T. Donald Pollock, and expressed his 
best wishes for his successful term of office. Sir Robert Dixon 
and Mr. Harvey Schacklock replied on behalf of the guests. 
The toast of ‘‘ The New President *’ was proposed by Brigadier- 
General Magnus Mowatt, Secretary of the Institution of Mecha- 
nical Engineers, who made appropriate reference to the many 
years in which Dr. Pollock had been associated with the British 
acetylene industry. 
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A Seven-Day Journal 


A Rare Railway Accident. 


In December last an accident of a very rare kind 
occurred on the L.N.E.R., near Woodford and Hinton. 
Not far from.this station a through carriage to 
Stratford-on-Avon was slipped from the 6.20 express 
to Bradford from Marylebone. Shortly afterwards 
the slip coach ran into the main part of the train, 
which had come to rest owing to the loss of the brake 
vacuum. Two guards were seriously injured, : and 
several passengers slightly, by the collision. Lieut.- 
Colonel Woodhouse hasreported upon theaccident. He 
finds that it was caused by the failure of a valve at the 
end of the train pipe to close after the slip took place. 
The driver was therefore unable to get a vacuum, and 
his brakes went on automatically soon after the slip. 
The slip coach was completely under control, but 
owing to atmospheric conditions, for there had been fog 
earlier in the day, and the steam produced by the loco- 
motive, the guard was unable to see the end of the 
train or the tail light soon enough to avert the collision. 
The driver of the train might have whistled to him, 
but he did not do so because he was under the impres- 
sion that the coach had not been slipped. Colonel 
Woodhouse expresses the opinion that this was an 
error of judgment on the driver’s part. It is 
doubtful, however, that his signal would have been 
audible in the slip coach. Whilst remarking upon 
the rarity of such accidents, Colonel Woodhouse 
commends the slip valve used by the Great Western 
Railway and advises the L.N.E.R. to consider its 
adoption if it continues the use of slip coaches. 


The New Naval Orders. 


THe Admiralty announces that, subject to the 
settlement of certain points of detail, it has decided 
to entrust the construction of nine destroyers of the 
* Tribal ” class for the 1936 programme to Clyde and 
Tyne firms. Seven of this class are already under 
construction under a Supplementary Estimate to the 
1935 programme. They are larger and more powerful 
than any other type of destroyer built since the war. 
The leader has a displacement of about 1850 tons, 
compared with 1455 tons, while the destroyers are 
1500-ton ships, compared with 1350 tons for the 
earlier vessels. On the Clyde William Denny and 
Brothers, Ltd., of Dumbarton, are to build two ships, 
and Scotts’ Shipbuilding and Engineering Company, 
Ltd., of Greenock, also two ships, while Alexander 
Stephen and Sons, Ltd., of Linthouse, Govan, will 
construct one. On the Tyne two hulls are to be 
built by Swan, Hunter and Wigham Richardson, 
Ltd., at Wallsend-on-Tyne, and the Wallsend Slipway 
and Engimeering Company, Ltd., will construct the 
machinery. Two further hulls will be built by Vickers- 
Armstrongs, Ltd., at that company’s Naval Yard at 
Walker-on-Tyne, and the machinery for these two 
ships is to be constructed by the Parsons Marine 
Steam Turbine Company, Ltd., at Wallsend-on-Tyne. 
These orders are the first to be allotted under the 
1936 programme of naval construction and will be 
warmly welcomed in the two shipbuilding centres 
concerned. 


Waterloo Station Improvements. 


THE new fly-over, which has been constructed at 
Dunford-road, near Wimbledon, to enable a trans- 
position of lines to be made between Wimbledon 
and Waterloo, was brought into service on Sunday 
morning, May 17th. The scheme, which was referred 
to in a Journal note of January 11th, last year, has 
cost close upon half a million pounds. The fly- 
over, which is built in steel encased in concrete, has a 
length of about 2200ft. It incorporates a gradient 
of 1 in 60 and with a curve at the summit the speed is 
reduced to about 40 m.p.h; the return to the main 
line is a gradient of 1 in 45. At the same time the 
first section of the new extension of colour light 
signalling between Waterloo and Hampton Court was 
brought into operation. The new electric signal-box, 
which in time will operate the whole of the signalling 
system to Vauxhall Station, will contain no less than 
309 levers and will displace six boxes with 504 
manually operated levers. The first train to use the 
new lines was the 6.50 a.m. local from Teddington 
to Waterloo. A normal service is now being 
maintained with little delay. The new arrangements 
showed a marked improvement during the peak 
traffic of Monday and Tuesday, and the services were 
accelerated by the new scheme. 


Electrical Fair Trading Council. 


At a luncheon held at the Connaught Rooms on 
Friday, May 15th, the policy of the Electrical Fair 
Trading Council, of Kern House, Kingsway, W.C.2, 
was explained. The policy represents an attempt to 
organise the distribution of electrical products on 
lines which, while recognising the contribution made 
by each section of the industry, aims at the elimina- 





tion of wasteful effort and discounts snatching. It 
is not proposed to control prices, but to establish a 
logical system of discounts for all who are helping 
efficiently in providing the public with the electrical 
products they require. An attempt is to be made to 
organise order out of chaos with the object of reducing 
distribution costs by ensuring that each link in the 
chain of distribution does useful work and is remu- 
nerated on a proper basis. The policy sets up a 
standard both for the good manufacture and the 
good distribution of electrical goods with the aim of 
producing stable trade conditions. While the adop- 
tion of the code is voluntary, it is believed that its 
inherent merits will gather support and may 
eventually lead the way to greater co-operation in 
the problems of production and distribution to the 
benefit of the industry and those it serves. The profits 
which are at present often frittered away by coercion 
and bad practice will be kept within the industry. 
Subscribers to the policy are not penalised or handi- 
capped in any way in carrying on their businesses. 
Briefly summarised, the objects are “ The regulation 
of business between all sections of the electrical 
industry to-ensure that the function of each is defined 
and understood and that each receives fair reward for 
labour, to the end that equality and fair dealing may 
prevail throughout the industry, that the public be 
well served and the cause of electricity advanced.” 
Eight associations have been engaged during the 
last few years in drawing up the code. 


Gatwick Airport Opened. 


On Sunday, May 17th, the new airport at Gatwick 
was put into use by British Airways, Ltd., and 
the company’s services to Paris and to Scandinavia 
were flown from it for the first time instead of from 
Heston. From Monday, May 25th, the services of 
the same company to the Isle of Wight will be trans- 
ferred from Heston to Gatwick. The new aerodrome, 
which adjoins the Gatwick Racecourse near Horley, 
Surrey, has been constructed by Airports, Ltd. The 
main contractors for the conerete work were A. 
Jackaman and Son, Ltd., of Slough. The three 
large hangars, the workshops, and the garages were 
designed and built by A. and J. Main, Ltd., of London 
and Glasgow, which firm also supplied the structural 
steelwork for the administration building and the 
new railway station. The floodlighting arrangements 
were supplied by Chance Brothers and Co., Ltd., of 
Smethwick. A central building is provided and is 
designed as a ‘“ Martello-Tower.” It furnishes six 
exits from which six air liners can be served at the 
same time. The Southern Railway Company has 
built a new station which is to be named the Gatwick 
Airport Station. It is connected to the administra- 
tion building by a tunnel. The new airport, which 
is to be officially opened by Lord Swinton, the Secre- 
tary of State for Air, on Saturday, June 6th, lies 
beyond the Surrey hills and the fog area, and will 
be available all the year round. It is some 20 miles 
nearer the Continent than Croydon, and can be 
reached in about forty minutes from Victoria Station 
by fast electric trains. 


The Severn Bridge Scheme. 


On Tuesday, May 12th, after a hearing which 
lasted nine and a-half days, a Select Committee of the 
House of Commons found by a majority that the 
preamble of the Severn Bridge Bill was not proven, 
and rejected that measure. That decision comes as a 
blow to the promoters of the scheme, the Gloucester- 
shire and Monmouthshire County Councils, but it 
seems likely that further steps will be taken to re- 
open the matter. Replies to questions in the House 
of Commons,on Wednesday, May 13th, elicited that the 
Government had already indicated its position with 
regard to the bridge by offering about £2,270,000 
towards an estimated cost of over £3,000,000, and 
that the Minister of Transport wished the bridge to 
be built. The question as to whether there is any 
way out of the position which has arisen is to be 
brought to the notice of the Minister. In our issue 
of January 24th we published a short account of the 
report prepared for the promoters by Messrs. Mott, 
Hay, and Anderson, of Westminster, and showed a 
plan of the various sites suggested for the proposed 
bridge. There were no less than twenty-five petitioners 
against the Bill, amongst them the Great Western 
Railway Company, which opposed it on the grounds 
that the bridge, if built, would give unfair advantage 
to road as against rail traffic. Expert evidence was 
given by Mr. Arthur Collins, the financial adviser 
to the local authorities, who said that the capital 
expenditure incurred by the State would amount to 
£2,272,000 and an annual charge of £8625. The 
Ministry of Transport had offered, he said, a 75 per 
cent. grant as regards capital outlay and a 60 per 
cent. grant for road work. 


The Coal Mines Bill. 


THE second reading of the Coal Mines Bill was 
moved by Mr. Walter Runciman in a speech in the 
House of Commons on Monday evening, May 18th. 
Mr. Runciman explained that the purpose of the new 





Bill was to make the Act of 1930 effective. The 





Reorganisation Committee set up under that Act 
had, he said, reported that there was practically a 
standstill in voluntary amalgamations and that its 
compulsory powers had broken down. The Govern- 
ment now sought with the support of the progressive 
elements in the industry to make these powers 
effective by the new Bill. Later in his speech Mr. 
Runciman announced that the Government was pre- 
pared to make three concessions, which, he proposed, 
should be taken as amendments. In view of a revival 
in voluntary amalgamation the Government proposed 
that compulsory powers should be postponed for two 
years till July 1st, 1938, in order to give every oppor- 
tunity to voluntary amalgamation schemes. It was 
further proposed by the Government that any mine 
ancillary to another undertaking should be exempted 
from compulsory amalgamation. The third amend- 
ment, which goes far to meet the objections made 
by the Federation of British Industries that the prin- 
ciple of compulsion will be exercised without the con- 
sent of the majority of the industry concerned, pro- 
posed that an independent tribunal should be set up, 
which would. report on the schemes to the Board of 
Trade. The general position in the mdustry was 
debated, after which Mr. Baldwin, the Prime Minister, 
announced that the proposed amendments would be 
published and explained in a White Paper, and that 
the second reading of the Bill would be allotted a 
further day for debate. 


A New Union-Castle Liner. 


On Wednesday, May 13th, the new 25,550-ton 
twin-screw motor liner “‘ Athlone Castle,”’ constructed 
by Harland and Wolff, Ltd., for the African mail 
service of the Union-Castle Mail Steamship Company, 
was, after successful trials, formally handed over to 
her owners. Representatives of the shipbuilding and 
shipping industries were invited by the owners to 
make the trip from Belfast Lough to Southampton, 
and a very enjoyable time was spent. The new liner 
is a sister ship of the “Stirling Castle,” already 
described in our pages, and is propelled by twin- 
screw, double-acting, two-stroke Harland-B. and W. 
oil engines arranged for pressure chargi A new 
feature of the ship is the use of indirect illumination 
throughout the public rooms, in which the decorators, 
Heaton Tabb and Co., Ltd., have combined with the 
builders to produce an artistic effect enhanced by 
the extended use of African and other choice woods. 
During the voyage the engines were run for the new 
scheduled speed of 19-20 knots, which will be 
necessary for the new mail service. With the main 
engines operating at 95 r.p.m., corresponding to 
20 knots, the ship was agreeably quiet, and we could 
not detect any vibration either in the machinery or 
accommodation spaces, in spite of the fact that the 
liner came round light and was not loaded to her 
lines. In the English Channel the “‘ Athlone Castle ” 
passed the “Queen Mary,” and wireless greetings 
were exchanged between Mr. Robertson Gibb, the 
chairman of the Union-Castle Line, and Sir Percy 
Bates, the chairman of the Cunard White Star Line, 
wishing future success to these two latest additions 
to the British Mercantile Marine. 


Safety in Mines. 


WueEN the Royal Commission on Safety in Coal 
Mines resumed its sittings under the chairmanship 
of Lord Rockley at Caxton Hall, Westminster, on 
Monday morning, May 18th, evidence was continued 
by Mr. T. Greenland Davies, Inspector of Mines for 
the Northern Division. With regard to haulage 
accidents, Mr. Davies said that they were higher m 
the Northern Division than the average for the whole 
of Britain. That, he said, was due to some extent to 
the fact that the personnel engaged in that class of 
work was youthful, and also to the conditions under 
which the work was performed. Where practical, 
he suggested, conveyors should be used instead 
of tub-haulage, and mechanical power should be 
provided instead of ponies. There should, he 
thought, be improved lighting and better education 
and training in safety principles before actual 
employment was begun. Further evidence was given 
by Mr. J. MacLeod Carey, Divisional Inspector of 
Mines for the Cardiff and Forest of Dean Division. 
Mr. Carey was of the opinion that, in his division, 
mining methods and equipment had not shown 
great changes. The main advance was the increased 
use of conveyors at the coal face which had tended 
to reduce the~number, of roadways and to con- 
centrate output at fixed points. He did not favour 
the use of electricity in steam coal seams, but said 
that there were now over 1000 pneumatic picks used 
instead of shot firing for the purpose of ripping. 
On the subject of ventilation, Mr. Carey stated that 
the maximum standard of fire-damp content should 
be 2 instead of 24 per cent., and when 2 per cent. 
was reached the men should be withdrawn. There 
had been a number of serious aceidents from falls of 
roof and side at the working face, and also in con- 
nection with haulage plants. Practically all these 
accidents were caused by disobedience and dangerous 
practices. He was satisfied that at the present 
moment there were no large gas accumulations in 
the mines of the South Wales coalfield. 
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LOCHABER POWER DEVELOPMENT—THE LAGGAN DAM 


(For description see opposite page.) 


DOWNSTREAM VIEW OF COMPLETED STRUCTURE 
NEEDLE VALVE AT BASE OF DAM | DISCHARGING 
UPSTREAM FACE OF DAM 
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The Lochaber Water Power Scheme. 


No. 


Iil. 


(Continued from page 509, May 1éth). 


Brae rnin oa there was no such great under- 
taking as that of driving a tunnel for 15 miles 
beneath a high mountain and opening its inlet portal 
100ft. below the surface of a deep loch, the works 
carried out under the second stage of development 
of the Lochaber scheme have the compensating 
advantage, from the point of view of description, 
that they were of a much more varied character. 
Besides the construction of dams at Lochs Laggan 
and Treig and the driving of a tunnel to connect 
the two lochs, it was necessary to dredge part of 






“Tne Ewameca” 


water to the last possible moment led to the installa- 
tion of siphon spillways in the dam. In the con- 
struction of this dam, too, a very interesting and 
instructive investigation was made to determine 
the variations in temperature of the concrete as it 
was laid. 


PREPARATORY WORK. 


As soon as a decision was made to proceed with 
the second stage of the Lochaber development, the 
engineers to the scheme, Messrs. Meik and Halcrow, 
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According to the original plans, the dam was to 
be placed at or near the beginning of this gorge, but, 
as @ result of a careful analysis of the costs involved, 
it was found that a more economical arrangement 
was to be obtained by situating the dam 2 miles 
further downstream where the gorge was deeper. 
Sited here the dam, it was true, had to be higher 
and was therefore more costly to construct, but the 
additional expenditure was more than counter- 
balanced by other factors. One of these factors 
was, of course, the reduction in the length of the 
tunnel to Loch Treig, but it was also found that the 
hydraulic conditions throughout could be rendered 
more flexible. Under the original scheme, moreover, 
it would have been necessary to build a small dam 
and a conduit to intercept the waters of a small 
stream, the Allt a’Chaoruinn, and to divert them 
into the reservoir. The whole of this work was 
rendered unnecessary by placing the dam below 
the point at which the stream joined the Spean. 
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Fic. 17-MAP SHOWING TREIG AND LAGGAN DAMS, LAGGAN-TREIG TUNNEL, AND THE ACCESS RAILWAY 


the bed of the river Spean at its outlet from Loch 
Laggan, to divert a road on the western side of the 
same sheet of water and a main line railway on the east 
of Loch Treig, whilst streams whose Courses crossed 
that of the Laggan~Treig tunnel were intercepted 
and their waters made to flow into the tunnel. An 
additional interest is lent to the wor by the fact 


of Westminster, studied in more detail and with more 
particular knowledge of the terrain concerned the 
plans put forward by the late Mr. C. S. Meik, with 
the result that several changes were made. Addi- 
tionally, the decision was taken to site the Laggan 
Dam about 2 miles further downstream than originally 
proposed. The map reproduced with the first article of 








FIG. 18—TRESTLE BRIDGE 


that the conditions at the sites of the two dams are 
totally dissimilar, so that while the one was built 
as @ gravity mass concrete structure the other took 
the form of an earth fill with a concrete core wall. 
Moreover, the ordinary spillway capacity of the 
Laggan Dam is limited by the nature of the site, 
and the desire of the engineers to conserve storm 


TO FERSIT BALLAST PIT 


this series shows the original site proposed. Another, 
more detailed, map reproduced with this article (Fig. 17) 
shows the dam in the position in which it was finally 
built. The river Spean, after leaving Loch Laggan, 
winds for a distance of nearly 3 miles over flat, 
rather marshy, ground before it enters a gorge which 





grows rapidly deeper and extends for several miles. 


As far as the contractors, Balfour Beatty and Co., 
Ltd., were concerned, the first necessity before much 
actual work could be begun on the building of the 
dams and the driving of the tunnel was that of 
improving the means of access to the various sites 
and of constructing camps in which the workmen 
could live comfortably despite the inclemency of a 
Scottish winter. Their first task, therefore, was to 
build a 3ft. gauge railway. It started near the banks 
of Loch Treig from the end of the similar line which 
had been previously constructed to serve the various 
adits and shafts of the Ben Nevis tunnel, passed by 
the western end of the site of the Treig Dam, and 
followed the course of the river as far as Fersit on 
the London and North-Eastern Railway. At this 
point there was a junction with the main line sidings 
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FIG. 19—SECTION THROUGH SPEAN CHANNEL 


and a branch leading to the ballast pit of the L.N.E.R., 
from which gravel and sand was later obtained for 
use in concreting the dams and tunnel. Here, too, 
on some rising ground close by the main line railway 
was situated the bigger of the two camps which were 
eventually erected. From this point the railway 
turned aside from the river and wound in an 
easterly direction towards the sites of the adits to 
the Laggan-Treig tunnel, and following thence the 
general line of the tunnel crossed the Spean River 
and reached a terminus on its western side, where 
there was a second camp. A branch line, as shown 
on the accompanying detail map, Fig. 17, followed 
the course of the tunnel southward as far as adit C. 
The construction of this railway, which was 4 miles 
long, was no mean task in itself, for it involved the 
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building of several trestle bridges similar to that at 
the Fersit ballast pit illustrated in an accompanying 
half-tone engraving, Fig. 18, and the making of many 
small cuttings and embankments, and for some 
distance it passed through a wood which had to be 
partially cleared. At the Laggan end it was carried 
high over the Spean River on a steelwork bridge 
a short distance upstream of the site of the dam. 


SpEAN DREDGING. 


It has already been mentioned that the Spean, 
after leaving Loch Laggan, flows at first and for 
about 3 miles, through flat, somewhat marshy, 
ground before reaching the gorge in which the dam 
is situated. As it was not allowable to raise the 
normal level of the loch over 820ft. above O.D. 
and nearly the whole of the storage capacity was 
therefore concentrated in the draw-down of l6ft., 
it was necessary to dredge out the river bed to a 
maximum depth of about 20ft. in order to allow the 
water to flow downstream when the lowest storage 
level was approached. This work was performed 
by the use of dragline excavators operating from the 
banks aided by the services of a floating pumping 
plant. In general, the spoil consisted of sand and 
gravel, though occasional large boulders were encoun- 
tered. It was piled on the river banks. The total 
amount removed was about } million cubic yards, 
and the channel was formed thereby to the general 
section shown in an accompanying drawing, Fig. 19, 
with side slopes of 1} to 1 and a bottom width of 
35ft. It has a gradient of 1 in 7000. For about 
+ mile, where the river takes a wide loop, a new 
straight channel was cut. At one point only was 
any real difficulty encountered. Where the river 
Ghuilbinn joins the Spean, Fig. 20, the work was 
made more exacting by the presence of large quantities 
of boulders, but, fortunately, they were, in general, 
not so large as to be incapable of being handled by 
the excavators. Below the river Ghuilbinn the bed 
width of the dredged channel is 58ft. 


Roap DIvERSION. 


Although the level of the loch could not be raised 
higher than 824ft. above O.D. under flood conditions, 
the road on its western side, which leads eventually 
to Kingussie, had to be diverted for a length of 
rather more than a mile to avoid its submergence. 
This new stretch of road is 16ft. wide instead of 13ft. 
as formerly. While the road follows that course which 
was easiest to construct, it never falls below 830ft. 
above O.D. In forming it, rock cuttings were 
necessary at one or two places. 


THe Lacean Dam. 


Undoubtedly the most important and most impos- 
ing structure of the second stage of development 
is the Laggan Dam, situated in a narrow part of the 
Spean gorge about 5 miles below the loch. At this 
point, particularly suitable in other ways as the site 
of a dam, good sound granite rock is frequently 
exposed and always to be found near the surface. 
A short distance further downstream the gorge 
begins to widen so that the dam has been placed at 
the lowest practicable point. The dam, which has 
its spillway at a level 820ft. above O.D., is a mass 
concrete gravity structure 700ft. long at spillway 
level, and 175ft. high from its foundations. In 
plan it is slightly curved. Photographs of the 
structure are reproduced on pages 534 and 544 of 
this issue. A roadway 12ft. wide runs across its top 
carried by a series of arches over the spillway, which 
extends for the full width of the dam. Lest they 
should be eroded by the overflowing water, the 
downstream sides of the gorge are protected by con- 
crete wing walls which divert the water into the river 
bed. To supplement the capacity of the main 
spillway, six siphons have been installed having 
together the capability of discharging 3600 cusecs, 
and there is also a Glenfield and Kennedy needle 
valve at the base of the dam. The valve consists 
essentially of an outer body supporting, by means of 
radial ribs, an internal cylindrical portion lined with 
gun-metal. Within the latter there is mounted a 
cylindrical moving member which has at the down- 
stream end a conical cap. The moving member has 
a spider casting at the upstream side to which is 
attached a rack gearing with a pinion. This pinion 
is keyed to a vertical shaft which passes through a 
port cast in one of the radial ribs of the valve body 
and carries at the upper end a bevel gear in a gear- 
box. Shafting down the face of the dam connects 
the bevel gear-box to the operating gear in a valve 
house on top of the dam. The entrance of water to this 
valve is controlled by a gate on the upstream side 
operated from the valve house. The total spillway 
capacity with an upstream water level 3ft. above 
the crest of the dam is 14,000 cusecs. Water is 
admitted to the Laggan-Treig tunnel through a gate 
at the eastern end of the dam. In the base of the 
dam 25ft. above rock foundation there is an inspection 
gallery. It is connected by pipes with rubble drains 


on the rock surface, and is intended to relieve the 
pressure of water percolating through the foundations, 
for which purpose it has an outlet on the down- 
stream face of the dam. Access to the gallery is 
obtained by means of shafts from the roadway on 
the top of the dam. 

(To be continued.) 
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N Thursday afternoon, May 7th, the first paper 

presented was “The Embrittlement of High- 

tensile Alloys at Elevated Temperatures,” by W. E. 
Goodrich. 


THE EMBRITTLEMENT OF HIGH-TENSILE ALLOY 
STEELS. 

The paper records the results of an investigation conducted 
on twenty-seven high-tensile alloy steels, to ascertain some of 
the factors influencing the embrittlement of these steels when 
subjected to a temperature of 450 deg. Cent. Nickel-chromium, 
chromium-molybdenum, nickel-molybdenum, chromium-tung- 
sten-molybdenum, and several types of nickel-chromium- 
molybdenum steels were included in a number of tests covering 
a period of 2400 hours. Evidence waa obtained on the effects 
of the presence ofa ‘maintained tensile stress during the soaking 
period ; of fluctuations of ter ture; and of initial heat 
treatment and variations in chemical composition. Strainage- 
embrittlement tests were also carried out at 200 deg. and 450 
deg. Cent. on — subjected to initial permanent tensile 
strains varying within the limits 0 to 5-0 per cent. Hardness 
and micro-structural changes, resulting from the embrittlement 
treatments, were also examined. 

As a result of the evidence obtained, it was considered that a 
mildly alloyed chromium-molybdenum steel was the most 
resistant to embrittlement ; the use of the highest tempering 
temperature, consistent with the production of the required 
tensile strength, was an advantage ; the presence of a maintained 
tensile stress of 11-0 tons per square inch, or ex: to fluctua- 
tions of temperature below 450 deg. Cent., no influence on 
the ultimate embrittlement produced by soaking at that tem- 

rature; the amount of embrittlement was not sensibly 
influenced by the presence of initial permanent strain up to 
5-0 per cent.; and that no changes in Brinell hardness or 
micro-structure could be found to account for any embrittle- 
ment produced. 


Dr. W. H. Hatfield, commenting on the importance 
of the paper in view of the work now being done with 
high-temperature boilers, said the paper would have 
been of greater value had more weight been given to 
other factors than composition. It was essential to 
know how long the steels were at the tempering 
temperature and whether they were slowly or quickly 
cooled from the tempering temperature. Again, the 
process by which the steels were made was not stated. 
Were they electric steels, acid or open-hearth steels, 
or basic steels ? Further, were the physical chemistry 
reactions in the furnace at the time these steels were 
made taken to that critical position which many in 
the industry knew was essential if steels which were 
to be exposed to long-time temperature effects were 
to resist these influences successfully ? He suggested 
that in merely putting forward the bald statement as 
to composition and typical treatment the author did 
not give sufficient data for the proper correlation of 
the results. Although he was very much indebted 
to the author and his firm for publishing the results 
of the effect of long periods of time up to 2000 hours 
on these steels, when he considered the results in 
detail and compared them with his own figures he 
found that the deductions which the author gave 
were not quite the same as the deductions he and his 
colleagues were able to draw. For instance, it would 
be imagined from the paper that the presence of ‘a 
substantial nickel content in a nickel-chromium- 
molybdenum steel disqualified that steel for serious 
service at superheated steam temperatures, but that 
was not the case. 

The Author : It depends on the pa a: 

Dr. Hatfield, continuing, said his firm manufactured 
a@ very considerable tonnage of fairly high nickel: 
chromium-molybdenum steel—it was true it was 
made in the electric furnace under the ideal reducing 
conditions obtainable there—and there had been 
many instances of examination of bolts, for instance, 
of that material, before and after long service, at 
temperatures of 400 deg. and 450 deg., and there had 
been no signs of serious depreciation. He hoped to 
include in the discussion later the results of a similar 
set of experiments for a somewhat shorter period of 
time, but some hundreds of hours, in which it was 
clearly demonstrated that the conditions of manu- 
facture in the furnace and the actual conditions 
governing the tempering operations were almost as 
dominating, as the actual composition of the steel. 

It was also to be inferred from the paper that 
chromium-molybdenum steels were the ideal steels 
for high temperature practice, and he could almost 
hear others suggesting manganese-molybdenum. In 
other words, there seemed to be a suggestion that it 
was necessary to get away from, say, 3 per cent. 
nickel, 0-75 per cent. chromium, and 0-6 per cent. 
molybdenum steels, but he felt that it would be a pity 
to depart from an established practice, a practice in 
which most important engineering organisations were 
involved, on the basis of the somewhat scanty piece- 
meal evidence—he did not suggest that as regards 
the present paper—given in papers..put forward 
recently. The only test of the utility of steels for 
these special purposes was the test under service 
conditions, and there was no need to accumulate a 
mass of evidence of steels which had been examined 
before service and then after three, four, five, or more 
years. Moreover, a great many interesting data had 
been accumulated in connection with small reaction 
chambers for chemical plant work which could be 
correlated with data such as the author had put 
forward. Just to show how undesirable it was to 








draw too hasty conclusions as regards the influence 
of nickel for high temperature work, he would give 
the result of one experiment on a steel containing 
3:40 per cent. nickel and 0-34 per cent. carbon, 
exposed for 336 hours at a temperature of 500 deg. 
Cent. Before the experiment, Izod values of 80, 80, 
and 84 were obtained, but after the experiment the 
values were 75, 81, and 88, establishing that it was 
not intrinsically the nickel which was responsible for 
the results now being discussed. So much for nickel. 

In connection with, the other elements, he suggested 
that even this paper, if carefully analysed, would be 
found to contain intrinsic evidence that the man- 
ganese content was a factor in influencing the impact 
value. Finally, Dr. Hatfield congratulated the author 
on @ very good piece of work and remarked that he 
hoped he had said sufficient to emphasise that the 
reactions in the furnace as influencing the charac- 
teristics of the steel, the details of the heat treat- 
ment, and the composition other than the essential 
elements, required very careful consideration, com- 
parison, and statement, before conclusions such as 
the author deduced could be drawn. 

Mr. T. H. Turner said he was not satisfied that the 
steam user need be so alarmed as the paper might 
lead him to be. If the author would add similar 
figures for ordinary good mild steel, a normal boiler 
steel, and a straight nickel steel with no chromium, 
and then, perhaps, an ordinary 3} per cent. nickel 
steel, it would be easier to judge the figures in the 
paper. At the present time the engineer was confused 
by a mass of embrittlements as there were so many 
ways in. which a steel could apparently become 
brittle. The engineer was very worried about caustic 
embrittlement, so-called. But according to the 
latest information from the United States, instead 
of calling it caustic embrittlement we should look 
for the effect of silica in the feed water which 
apparently was having more to do with the results 
than any of the caustic alkalis. Then there was 
temperature brittleness, blue brittleness, black brittle- 
ness, season cracking, and ordinary fatigue crack- 
ing. To all of these we were apparently to 
add one other form of cracking, and to under- 
stand that if any alloy teel was heated it would 
become embrittled at 200 deg. or 450 deg. Cent. 
Was that the picture which the author really 
wished to present ? Was the designer of a steam 
engine not to use alloy steel because the temperature 
might be 200 deg. or 450 deg. Cent., and was a turbine 
to be held down by some other than an alloy steel 
bolt ? The real question was that if all these steels 
were brittle who was the villain in the piece ? Was 
it the nickel or the aluminium or the molybdenum, 
or what was it? So far as the author’s analyses 
were concerned, it was to be seen that the three steels 
with no nickel in them could become brittle so that 
apparently that was sufficient proof that the nickel 
was not the only villain in the piece. What others 
might be the villain? Was it the higher carbon ? 
It was in the paper that the trouble was 
purely a heat-treatment effect; the effects of the 
temperature seemed to be exonerated. One would 
have imagined that the effect of impurities in the 
steam acting on the steel from outside, as in caustic 
embrittlement, or the penetration of the steam, would 
have had some effect, but that seemed to be ruled 
out and the paper suggested merely heat-treatment 
embrittling of the steel, apparently by a grain 
boundary change, but not producing visible cracks. 
Would the author confirm that when he said no 
visible cracks he meant such as might be seen in an 
embrittled boiler plate, because if it were a purely 
heat-treatment effect it suggested precipitation, 
presumably of the carbide. Nickel was usually 
pictured as going into solid solution, and that might 
fit in with the fact that these nickel-free steels were 
embrittled. So far as his own experience went, the 
only embrittled material containing nickel he had 
examined was in bolts which had failed because of 
previous heat treatment, but they were bolts which 
had had very irregular heat treatment in open fires 
long ago and not by any means the type of heat 
treatment usually associated with modern automobile 
and aircraft work. Turning to another point, Mr. 
Turner said that stresses seemed to be exonerated ; 
that was surprising, because one would have thought 
it was the constant stress which encouraged these 
changes. Steam and alkalis were also exonerated 
and even grain size, which was distinctly interesting 
because whenever an embrittled bolt was found with 
a particular grain size, the manufacturer could now 
be blamed for having put it in that condition. 
Finally, he asked the author whether there was any 
truth in the statement that two steels with similar 
chemical analyses—not spectrographic analyses— 
coming from different makers would, owing to heat 
treatment, vary so that one would embrittle rapidly 
and the other would, so far as commercial re 
was concerned, never embrittle. 

Dr. T. Swinden (Sheffield), referring to some 
results placed before the Institution of Mechanical 
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Engineers in 1929, said he had always understood that 
the common factor in steel which embrittled was 
nickel. Whether or not that was the whole story 
was another matter. At that time, however, it 
occurred to him that if nickel was suspect, why 
worry about it at all, and since then, as th® result 
of research on various modifications of the chromium 
steels, his firm had adopted chromium-molybdenum 
steel for two reasons: (1) It was quickly proved 
that with sufficient molybdenum, embrittlement 
appeared to be completely suppressed, and (2) 
because the molybdenum was the most useful con- 
stituent for raising the creep limit. In consequence, 
some five or six years ago, his company standardised 
chromium-mol, bdenum steel, and bolts of that 
material had been in steaming service for nearly 
20,000 hours with a complete freedom from embrittle- 
ment. In general, therefore, he could agree with 
the main conclusions of the paper, but it seemed to 
him that when all the desirable mechanical properties 
could be obtained with chromium-molybdenum 
steel, and it was accepted as proved to be free from 
embrittlement, it was not necessary to look for any 
other type of steel. 

There was no time for a reply to the discussion 
and the author was thanked for his paper. 

The next paper was one entitled ‘‘ The Behaviour 
of Five Cast Irons in relation to Creep and Growth 
at Elevated Temperatures,” by H. J. Tapsell, M. L. 
Becker, and C. G. Conway. 


CREEP AND GROWTH OF CAST IRON AT ELEVATED 
TEMPERATURES. 


sg a: 


Owing to the scarcity of garding the properties 
of ordinary and alloy cast irons at the temperatures of super- 
heated steam, an investigation was undertaken with the view 
of determining to what extent cast irons have useful properties 
at these temperatures. The work has consisted in the study of 
the creep and growth of ordinary cast iron, nickel-chromium 
cast iron, Silal, Nicrosilal, and Niresist cast irons, mainly 
between 370 deg. Cent. (700 deg. Fah.) and 538 deg. Cent. 
(1000 deg. Fah.), and an examination of the effect of prolonged 
heating on the micro-structures of the irons. A few compara- 
tive creep and growth tests have been made at 850 deg. Cent. 
on the Silal, Niresist, and Nicrosilal cast irons, since the last- 
mentioned iron has been developed chiefly for use at relatively 

igh temperatures. 

he results of the investigation show that the rates of creep 
and growth of ordi grey east iron and nickel-chromium 
cast iron may be considerably reduced by preliminary heat 
treatment below the critical temperature for a suitable period, 
and, for that reason, these irons in the heat-treated condition 
may have additional useful application. The heat treatment 
lowers the tensile at air temperature of the ordin 
cast iron, but has much effect on the strength of the nickel- 
chromium cast iron. The Silal cast iron has properties of the 
same order as those of the ordinary and nickel-chromium cast 
irons in their heat-treated condition. 

The creep and growth of the samples of austenitic Nicrosilal 
cast iron at 450 . Cent. (842 deg. Fah.) and 538 deg. Cent. 
(1000 deg. Fah.) are very little different from those of ordinary 
cast iron in the as-cast condition ; the r properties of the 
nicrosilal cast iron are probably due to the instability of the 
austenite at both temperatures. 

Good resistance to growth and creep at 450 deg. Cent. and 
538 deg. Cent. is shown by the Niresist cast iron, which is also 
austenitic ; actually, it possesses better resistance to growth 
at 538 deg. Cent. than at 450 . Cent. 

At 850 deg. Cent. the Nicrosilal cast iron is superior to both 
the Silal and Niresist cast irons. 


Mr. J: G. Pearce (British Cast Iron Research Asso- 
ciation) described the paper as the most comprehen- 
sive contribution on the ereep properties of cast iron 
which had yet appeared in any country. No attempt 
was made to determine the creep conditions with 
reference to systematic changes in composition or 
structure. Of the five materials tested, the first was 
a straight cast iron of a type very widely used in the 
construction of engineering castings, and not, of 
course, designed in any way whatever to resist heat. 
The second was an alloy cast iron of the low-alloy 
type used for special castings, but the three remaining 
irons were comparatively new. “ Silal” had been 
described to the Institute in 1931, and its properties 
had since been confirmed in several other countries, 
whilst Gough and Pollard had recently given to the 
Institution of Mechanical Engineers some very inter- 
esting figures relating to its fatigue properties, show- 
ing that it had an endurance ratio of virtually unity. 
“ Niresist ” was now a well-known austenitic iron 
containing nickel-copper-chromium, and “‘ Nicro- 
silal”’ was also rendered austenitic by nickel-silicon- 
chromium. The demand which had to be met by 
special irons of the latter types arose in furnace and 
other plant operating at substantially higher tem- 
peratures than those originally used by the authors, 
which were governed by the requirements of modern 
steam plant. It was gratifying therefore that it was 
found possible to include in the paper some tests at 
850 deg. Cent., at which température, of course, 
austenite was quite stable. At the lower tempera- 
tures growth mainly arose from graphitisation, and 
he recalled that Benedicks gave 2 per cent. as a possible 
volume increase due to it. At higher temperatures 
oxidation also proceeded, and the dimensional change 
arising therefrom could be very much more serious. 
At the lower temperatures it was clearly an advantage 
to heat-treat the material in such a way as to decom- 
pose the pearlitic cementite. 

The remark in the paper that Silal had a creep and 
growth resistance of the same‘order as the ordinary 
low-alloy irons after heat treatment was tantamount 
to suggesting that it was equivalent to the growth of 
an iron after the capacity for growth had been removed 
—at any rate, as far as temperatures at which oxida- 
tion did not occur were concerned. It had to be 
borne in mind, however, that the heat treatment of 





case where the pearlitic carbide was broken down, the 
strength was reduced. Such treatment, whilst actually 
carried out in suitable cases, was not for general 
application. Broadly speaking, said Mr. Pearce, the 
best type of heat resisting iron to suit a given set of 
conditions was a matter of choice from a variety 
available, and the paper would be valuable in that 
respect. 

Mr. W. T. Griffiths (Mond Nickel Company, Ltd.) 
remarked that in view of the general value of the 
paper it was a pity the authors referred to the irons 
as “typical,” and then immediately proceeded to 
point out how they departed from being “ typical ” 
in various respects. For instance, he was wondering, 
as one who had had not a little to do with the develop- 
ment of alloy cast iron in this country, what the nickel- 
chromium cast iron discussed in the paper was typical 
of ? It certainly was not typical of what was regarded 
to-day as a high-quality alloy cast iron, nor, mdeed 
for several years past, with its nickel, chromium, 
phosphorus, and silicon contents. It was not typical 
of any iron which could be suggested by anybody, 
even for service which would occasionally reach 
temperatures above normal. A large amount of 
money was being spent on research and in supporting 
research in this country, and he appealed to those 
responsible for initiating that sort of work to take 
every possible precaution to see that the materials 
employed were such that reliable conclusions could 
be drawn from the results obtained. Those results 
were urgently needed and the sooner satisfactory con- 
clusions could be drawn from such work, the better. 
The authors had suggested that the silicon content 
was raised in the so-called pearlitic alpha cast iron 
in order to counteract the effect of the chromium, 
but in his view that was the wrong way to go to work 
in an iron for use at high temperatures. The President 
and others had shown the necessity for keeping the 
silicon as low as possible, and there were many other 
ways of counteracting the influence of chromium, as 
Mr. Pearce and his colleagues had so admirably 
shown. When the silicon content was raised above 
2 per cent. and reached 4, 5, or 6 per cent., an entirely 
different effect was obtained, viz., protection against 
oxidation and penetration of oxidation which resulted 
in the admirable properties of Silal. On the other 
hand, in the case of austenitic or gamma iron, the 
effect of silicon had to be watched in another con- 
nection. In the laboratory of his company the ques- 
tion of the st»bility of austenite in cast iron had been 
studied for some months, and although the results 
were not yet ready for publication, it seemed quite 
clear already that an increase in silicon to produce 
cast iron of a type such as Nicrosilal must be accom- 
panied by other things so far as the composition was 
concerned, because the effect of the silicon appeared 
definitely to be in the direction of a breaking down of 
the austenite and the production of martensite and 
sorbite. From the paper the breakdown was not 
noticeable in the Niresist iron, and he suggested that 
that wasdue to the silicon content being of a different 
order. Nevertheless, he believed it was possible to 
stabilise the austenite with high silicon’ provided 
suitable precautions were taken. 

In the course of further remarks, Mr. Griffiths said 
that although references had been made to cast irons 
for high temperature services, he did not think 
Niresist was ever developed for high temperature 
heat-resisting In fact, it was not developed 
for heat resistance at all. It was originally suggested 
as @ corrosion-resisting cast iron, and he for one would 
not be inclined to recommend a very extensive use 
of austenitic cast irons at the present stage for 
temperatures of the order mentioned im the paper. 
In the higher ranges of temperature there was a new 
field for heat-resisting alloys. He would not like the 
paper to go out without some reference to the fact 
that the so-called nickel-chromium cast irons were 
certainly not typical of anything which could be 
suggested for engineering or high-temperature service. 
Dr. A. L. Norbury said that although the authors’ 
results agreed very well among themselves, and were 
very convincing, the tests were not carried out in an 
atmosphere of superheated steam, and he asked for 
information as to the nature of the atmosphere, and 
the extent to which air circulated round the specimens 
during test and caused growth by internal oxidation. 
Commenting on the compositions of the irons tested, 
he pointed out that the ordinary iron was a low 
manganese cast iron and its manganese content of 
0-28 per cent. was insufficient to neutralise the 0-12 
per cent. sulphur present. About 0-3 per cent. 
manganese in excess of that required to form man- 
ganese sulphide was necessary for that purpose, and 
therefore in the present case some of the sulphur was 
not neutralised and would have a powerful effect in 
stabilising combined carbon.: That would account 
for the high combined carbon content of 1-10 per 
cent., and would also retard the decomposition of 
that combined carbon into graphite during the creep 
tests and during annealing. If the manganese content 
had been about 0-5 per cent., the combined carbon 
would have been lower, and it would have decom- 
posed more rapidly on heating. The nickel content 
of the Niresist was higher than the usual 14 per cent., 
and that was an important difference from the point 
of view of the stability of the austenite ; it was also 
important, of course, economically. As to the com- 
position of Nicrosilal, and the effect of composition on 


Cent., it had been stated in the original paper on 
Nicrosilal that ‘* compositions containing less than 
about 5 per cent. of silicon and more than about 17 per 
cent. of nickel were stable, and were not hardened 
even after several fifteen-hour annealings round about 
the most dangerous temperature ”’—i.e., 500 deg. 


Cent. The authors had, however, shown that such 
compositions did decompose to a certain extent on 
the rather more prolonged heatings which they had 
given; for example, forty days at 538 deg. Cent. 
An examination of the microgiaphs suggested that a 
still further reduction in silicon content and increase 
in nickel content would produce a composition of 
Nicrosilal which would not break down under those 
conditions. 

Mr. F. W. Harbord said he understood Mr. Pearce 
to say that the ordinary cast iron tested by the 
authors was typical of what was used generally in 
castings, and he hesitated to suggest that that was 
not the case, in view of Mr. Pearce’s wide experience. 
Nevertheless, it seemed to him that that particular 
cast iron was not what he would call a grey foundry 
iron which’ he believed it was customary to use for . 
most engineering purposes. He would expect such 
an iron as that tested to give a mottled fracture, and 
it would not be typical of ordinary foundry iron used 
in engineering castings. In any case, it would add to 
the value of the paper if the authors interposed 
another iron between that one and the so-called Silal, 
which was nothing more than siliceous iron under 
another name—what used to be called glazed iron. 
He would like the authors to introduce a typical 
foundry iron contaiming 2 per cent. silicon, and in 
which the greater part of the carbon was in the non- 
combined condition. ; 

Again, it was necessary for the authors to defer 
their reply and give it in writing, and they were 
cordially thanked. 


SuRFACE CONDITIONS AND SPRING STEEL. 


The remaining two papers on the list for Thursday 
afternoon were discussed together. They were :— 
“Further Experiments on the Effect of Surface 
Conditions on Fatigue Resistance of Spring Steels,” 
by G. A. Hankins, M. L. Becker, and H. R. Hills, 
and “Internal Stresses and their Effect on the 
Fatigue Resistance of Spring Steels,” by M. L. 
Becker and C. E. Phillips. An abstract of the first 
of these papers is- given on page 553. The official 
summary of the second paper reads as follows :— 


INTERNAL STRESSES IN SPRING STEEL. 


This work is part of a comprehensive investigation carried 
out at the National Physical Laboratory on the effects of surface 
conditions on the fatigue resistance of steels. Methods of 
improving the fatigue resistance of unmachined steels are also 
included in the programme. 

Preliminary internal stress measurements were carried out on 
a silico-manganese steel, a 0-6 per cent. carbon steel, and a 5 per 
cent. nickel steel case-hardened. It was found that quenching 
from the tempering temperature induced .compressive stresses 
near the surface of a spring plate. Fatigue tests were carried 
out on chromium-vanadium and low-chromium steels, with 
various conditions of surface, to determine the effect of such 
internal stresses. A few tests were carried out to determine the 
effect of scragging (i.e., giving a permanent deflection by con- 
trolled overloading) on the fatigue resistance of spring plates. 

The fatigue resistance of spring plates subjected to bending 
stresses can be improved by “* temper-stressing,” i.e., quenching 
in water from the tempering temperature, and this improvement 
is considered to be due to the presence of compressive surface 
stresses which cause a reduction in the tensile stress on the 
tension side of the plates, particularly at the roots of surface 
irregularities. The scragging of springs is beneficial to their 
fatigue resistance and this again appears to be due to residual 
compressive in the tension surfaces. 

Mr. S. A. Main (Sheffield) suggested that one of the 
conclusions set out in the paper by Messrs. Hankins, 
Becker and Hills, viz., “it is concluded from the 
foregoing experiments that the combimation of sur- 
face decarburisation and irregularities of shape is the 
major cause of the low fatigue resistance of heat- 
treated unmachined spring steel plates,” did not do 
the authors justice, because they had gone much 
farther than that. They had actually done the 
difficult thing of determining the extent of each of 
those factors. The point was that steel in practice 
did not have the fatigue resistance it ought to have 
because of those two factors, and the course pursued 
by the authors had been to try certain methods of 
curing those two things. However, why should it 
not be possible to put “ paid ” to the whole thing by 
putting a finished surface on the steel after the finishe«! 
heat treatment, because an expedient such as car- 





burisation might result in a surface which although 
ap ing satisfactory had many surface irregu- 
larities ? The authors had adopted the regular fatigue 


test, but that test for spring p' failed in several 
cases to determine what was the best steel for a spring. 
Last year Mr. Hankins was co-author of a paper 
before the Institute in which work was described 
where a repeated impact stress was applied to spring 
steel, and in his view that test discriminated better, 
for spring p than the straight fatigue test. 
It did, in fact, show up the harder steels in an un- 
favourable light, just as had been found in practice, 
and therefore he would rather the authors in 
the present case had adopted the same test. Com- 
menting on the use of the expression “as forged ” 
in the paper, Mr. Main said that it was used for the 
first time to his knowledge for steel which had been 
subsequently heat-treated, whereas the general 
acceptance of the term was in respect of steel which 
was really and truly “ as forged.” 








castings was not always practicable, and that in any 





its breakdown on heating at 450 deg. and 538 deg. 


Discussing the other paper, by Messrs. Becker 
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and Phillips, he thought the authors might be 
interested to learn that the effect of temper stressing 
to which they referred had been actually demon- 
strated in practice. Some shafts which his firm manu- 
factured regularly suffered a few years ago from an 
epidemic of failures and an investigation showed 
that the shafts, which were of carbon-manganese 
steel, had been given a different treatment from the 
usual. Usually there was a final heat treatment at 
600 deg. Cent., followed by quenching in water, but 
for a period cooling in air had been substituted. A 
return to the original practice removed the trouble. 

Mr. A. E. Frost (Sheffield), referring first to the 
paper by Messrs. Becker and Phillips, said that as a 
practical spring-maker his aim had always been to 
secure the maximum amount of practical usefulness 
with the minimum of delay in regard to scientific 
research investigations, and if he showed any dis- 
content, it was only because of an earnest desire to 
bridge the gap between valuable research knowledge 
and its practical application. Whilst the quenching 
of spring leaves in water at the tempering tempera- 
ture was sometimes specified, the practice was 
unusual rather than common, and in any case the 
relative effect of temperature at which plates were 
temper-stressed, to the limiting range of stress dealt 
with in the paper, was something new and would 
receive attention. It appeared that in order to raise 
the limiting range of stress to a useful value, a sacrifice 
must be expected in the internal hardness, and that 
raised the point as to what was the maximum tem- 
pering temperature to maintain the minimum degree 
of hardness called for in a spring. He suggested that 
@ maximum temperature for temper-stressing could 
be arrived at by regarding a minimum internal hard- 
ness as determined by the following test :—Test 
specimens to be cambered to a radius fifty-four times 
their thickness, deflected to the straight position, 
following which the permanent loss of camber should 
not be greater than 5 per cent. of the original camber. 
A further question then was whether bending a 
heated spring plate would produce any appreciable 
difference in fatigue results as compared with tests 
carried out on straight plates and whether quenching 
immediately followmg the bending operation would 
produce results different from bending, and allowing 
to cool followed by reheating for quenching. Remark- 
ing that the effects of scragging had been more clearly 
brought out by the authors than in previous papers, 
Mr. Frost said that whilst it was useful to know the 
good effects scragging might have on the limiting 
range of stress, it might usefully be stated that it 
was the standard British practice to scrag all lami- 
nated spring to L 2/900¢, L being the effective 
length and ¢ the plate thickness. Whether an amount 
of scrag greater or less would give better results was 
a point the authors might consider in some future 
programme of work, because, owing to many causes, 
the amount of standard scrag on the complete spring 
imposed a stress on the individual plates which might 
vary from 30 to 90 tons per square inch. In the paper 
it was stated, in connection with internal stress 
measurements, that a decrease of length was recorded 
after each operation, indicating that the original 
skin stress was compressive. He found difficulty in 
following that argument, and asked the authors to 
give further explanation. 

Passing to the paper by Messrs. Hankins, Becker, 
and Mills, Mr. Frost said it would assist spring- 
makers in the practical applications they were now 
making of the various investigations that had been 
carried out on surface effects if they could know 


whether the “ surface irregularities of shape,” referred 
to in the paper, introduced another disability, or 
whether it was a further contribution to a problem 
which had already been brought to notice. If the 
authors thought the problem was one and the same, 
then he was unconvinced that the artificial notches 
produced bore a practical relation to the “ as rolled ” 
surface of spring steel. 

Referring to the conclusion “ Surface recarburisa- 
tion of decarburised steels can hardly be recom- 
mended for general commercial application,” Mr. 
Frost said the spring-maker would like the authors 
to be as definite as they were able to be with regard 
to that because of the difference in plant required 
as between recarburisation and machining of the 
surface. What the spring-maker was most in need 
of at present was to establish the most suitable 
material to give a test result when an initial stress 
of 20 tons and a maximum stress of 40 tons was 
imposed, the specimen being cambered, with a width 
approximately eight times the thickness, and 
with the corners well rounded. Next to the testing 
of complete springs, he considered that to be the 


most useful form of test. He suspected that round 
specimens, particularly where surface defects were 
present, might produce results not relative to flat 
specimens. Perhaps, concluded Mr. Frost, the best 
way of showing his appreciation of the work of the 
authors in assisting in the solution of spring problems 
was to tell them that some of their previous 
findings had been applied in commercial form, 
many springs so produced were in service, and 
that results so far indicated a distinct improve- 
ment in life. 

Mr. P. D. Pavord spoke of difficulties four or five 
years ago with what was called the patent wire system 
of making springs, and stated that an investigation 
proved the necessity for having the right kind of wire 
for the particular job. Furthermore, experience had 
also shown the advantage of drawing down to within 
a few thousandths of a definite size, and then grinding 
to the required size in order to get rid of the difficulty 
introduced by the existence of annealing scale. 

There was no time for the authors to reply, and the 





meeting adjourned until Friday morning, May 8th. 
(To be continued.) 
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F our last article we dealt principally with the 
main propelling machinery, and referred to the 
Weir closed-feed system. We now pass to some further 
details of the engine-room equipment, and to the 
arrangement of the main steam generating plant. 
On page 538 a series of views in the engine and boiler 
rooms is reproduced. 

A large starting platform—see Fig. 9—is situated 
at the forward end of the forward engine-room. 
On it are mounted all the controls for the main 
engines, the various warning devices, and the prin- 
cipal gauges and thermometers. The telegraphs and 
revolution indicators, which are of the electric type, are 
placed conveniently to the manceuvring gear. Figs. 7 
and 8 are views in the aft engine-room. 

Particular interest attaches to the means adopted 
for ventilating the engine-room spaces. For this 
purpose there are for each engine-room four large fans 
placed in a fan-room on the upper deck, each of which 
has a designed capacity of 50,000 cubic feet of air per 
minute. Exhaust fans are also used to withdraw 
the heated air from any hot pockets. The main 
problem which confronted the designers was to deal 
with 400,000 cubic feet per minute at a speed of 
2000ft. per minute in the duct, and 2in. W.G., and 
it was desired to introduce the air at ten points in 
each engine-room, without direct impingement or 
draught. Actual tests were carried out at the builder’s 
yard, on different types of fittings, both for reduction 
of velocity and even diffusion of air. It was found, 
in the case of the Anemostat patented air diffusers 
adopted, that the resulting velocity was negligible, 
and that diffusion was over a very wide area. 

It was also considered essential that in the case of 
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Fic. 12—-AN ADJUSTABLE ANEMOSTAT DIFFUSER IN THE ENGINE- ROOM 
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Southampton, it should be possible to allow large 
volumes of air to be discharged directly downwards, 
even although no ducting was available for this pur- 
pose. Accordingly, at four points the fittings had 
the three lower cones attached to an adjustable 
screw, so that when this screw was lowered a large 
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Fic. 11—POSITION OF DIFFUSERS IN ENGINE- ROOM 


opening was left available for the downward 
discharge of the major portion of the air passing 
through the ducting to each fittmg. On test it 
was found that this arrangement worked quite 
successfully, as the radius of diffusion required from 
each fitting naturally varied according to its height 
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Fic. 13—AUTO-KLEAN LUBRICATING OIL STRAINERS IN AFT ENGINE- ROOM 
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from the starting platform, the fittings were designed 
so that the best diffusion was obtained for each 
corresponding height. Fig. 12 shows one of these 
adjustable Anemostat diffusers in the engine-room. 
The capacity of the various sizes of diffusers varies 
from 25,000 cubic feet of air per minute to 5000 cubic 
feet per minute. The larger ducts are designed to 
deliver 50,000 cubic feet per minute at 2in. W.G., 
through two fittings, each having an inlet diameter of 
3ft. 10in. and a maximum cone diameter of 6ft. 2in. 
In drawing, Fig. 11, we show two of the 25,000 cubic 
feet per minute diffusers and a smaller fitting over the 
starting platforms. 

Elaborate arrangements are provided for the 
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generate steam at a working pressure of 400 Ib. per 
square inch and a temperature of 700 deg. Fah. 

Each boiler has five drums, viz., one steam drum, 
three water drums, and one superheater drum. The 
steam and water drums are hollow rolled forgings, 
with ends integrally forged, and machined inside and 
outside. Each steam drum is fitted internally with a 
steam separator. 

The boiler casings are of robust construction and the 
several parts are closely fitted together to withstand 
the high air pressure in the boiler-room. The end 
casings are of box section to resist bending in the 
event of the vessel being in collision. At the top of 
the inner plate of the end casings a cradle is formed 
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FiG. 14—-YARROW ‘“ DOUBLE- FLOW’ MAIN BOILER 


lubrication of the main turbines and the auxiliary 
machinery. The equipment includes strainers and 
oil purifiers. Fig. 13 is a view in the aft engine-room, 
and it shows two sets of the Auto-Klean lubricating 
oil stramers. Each of the four main turbines has a 
battery of three twin-cartridge strainers of this type. 

Effective arrangements for dealing with an outbreak 
of fire m the various machinery spaces are installed. 
Six pumps for fire duty are provided, one being a pump 
which serves the Mather and Platt sprinkler system 
in the accommodation spaces. Two of these pumps 
can supply 90-200 tons of water per hour, two 300 
tons per hour, and one 150-350 tons per heur. The 
sprinkler pump has a capacity of 300 tons per hour. 
In addition, there is a CO, system of fire extinguishing 
fitted throughout the ship, and also branch pipe foam 
extinguishers, while the usual hand foam and chemical 
extinguishers are also supplied. 

A well-equipped engineers’ workshop is placed 
adjacent to the engine-rooms, the machines pro- 
vided including one 10}in. centre lathe, one 3}in. 
lathe, one large radial drilling machine, one sensitive 
drillmg machine, and one grinding and polishing 
machine. 

For convenience and facility in moving stores, &c., 
between the stores entrance on “‘ D ”’ deck, the store- 
room, and engine-room, a lift is provided in the 
forward engine-room between the lower floor plate 
level and ““D” deck. A second lift is also provided 
above the forward engine-room between ‘“ D ” deck 
and the sun deck for the conveyance of the personnel 
between the engineers’ quarters and the engine-room. 


THE Marin Borers. 


There are four main boiler-rooms, numbered 
Nos. 2, 3, 4, and 5. Six water-tube boilers are fitted 
in each room, making a total of twenty-four main 
boilers. The boilers in rooms Nos. 2 and 3 are smaller 
than those in Nos. 4 and 5 rooms. 

The complete installation comprises twenty-four 
Yarrow boilers with Yarrow superheaters and Yarrow 
air heaters. They were built by John Brown and 
Co., Ltd., under licence from Yarrow and Co., Ltd., 
by whom the designs and working drawings were 
supplied. The boilers are of the ‘“ double-flow ” 
type—see Fig. 14. A view of three main boilers 
completed in the Clydebank shops is reproduced 
in Fig. 16. 

The four main boiler-rooms sre operated under the 
closed stokehold system of forced draught, and the 
boiler connections are so arranged that the boilers 
in rooms 2 and 4 work in conjunction with the forward 
main engine-room, and those in rooms 3 and 5 in 
conjunction with the aft main engine-room. The 
boilers in each room are grouped in three rows, there 
being two boilers in each row, so that the working and 
firing spaces run fore and aft. Fig. 10 is a view of 
the firmg platform in No. 4 boiler-room, looking 
aft. The boilers are side fired, and are designed to 
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which supports the weight of the steam drum and 
part of the weight of the tubes and water drums, 
while the water drums rest on an extension of the 
inner plate of the end casings, and are free to move 
outward and downward under the expansion of the 
tubes. The weight of the superheater is carried on 
another extension of the inner plate of the end casings. 
The hollow box construction of the end casings 
incidentally serves another purpose, namely, that of 
a trunk to lead the heated combustion air from the 
air preheaters to an air passage formed under the 
combustion chamber of the boiler, and thence to 
the box on front of the boiler containing the air distri- 
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Fic. 15—-BOILER UPTAKE AND 


butors and burners. The principal heat radiating 
surfaces of the casing which are in the wake of the 
combustion chamber, in addition to being lined on the 
fire side with asbestos millboard and Glenboig fire-brick, 
have air casings on the outside through which flows 
air for combustion purposes, thereby keeping the 
inner casing from becoming overheated. In addition, 
the outer plates of the casing are insulated with fire 
felt, and great care has been taken that the covering 
plates of the insulation are themselves insulated from 
the casing plates. 

Some particulars of the tubes and drums may now 
be given. 

At the front of the boiler, over the burners, the 
small nest of generating tubes has four rows of 2in. 


diameter tubes, terminating in a 23in. water drum, and 
in the large nest above the superheater there are ten 
rows of lin. diameter tubes, terminating again in a 
23in. water drum. At the back of the boiler the large 
tube bank has three rows of 2in. tubes next the fur- 
nace, followed by fourteen rows of ljin. tubes, 
with a 36in. water drum at the bottom. All the gene- 
rating tubes have their upper ends expanded into a 
54in. saturated steam drum. 

It may be noted from Fig. 14 that the furnace is 
of ample height to ensure complete combustion 
before the gases reach the tubes, and that a very 
large proportion of the boiler surface is exposed to 
direct radiant heat. The fire row boiler tubes, which 
are called upon to do the hardest work, are nearly 
vertical and well submerged, and also they are readily 
accessible from the inside of the furnace. 

The superheater, which is placed between the 
nests of tubes at the front of the boiler, to ensure 
that as regular a steam temperature as possible is given, 
is constructed of U tubes expanded into a forged drum 
with divisions to direct the steam through several 
passes. They are steeply inclined and are self- 
draining, and the large integral drum functions as a 
steam receiver in order to provide reserve when 
manceuvring. All the superheater tubes are lin. 
outside diameter and of cold-drawn steel. 

The air heaters are of the tubular pattern, arranged 
on the contra-flow principle, each section consisting 
of steel tubes expanded into steel tube plates. The 
gases from the furnace flow upwards through the 
tubes, and the cold air from the stokehold enters at 
the top of each section, and is made by baffles to pass 
three times across the tubes before leaving at the 
bottom side of the furnace, under the bottom, and so to 
the double front casing enclosing the air distributors 
at the burners. By this arrangement the air cools 
the inner casing and prolongs the life of the fire- 
brick furnace lining, while at the same time the air 
absorbs heat and improves the preheating qualities 
of the whole design. Leaving the air heaters, the 
gases enter uptakes which at their junction are pro- 
vided with dampers to regulate the proportion of 
gases passing from the front and back of the boiler, 
and thus the proportion passing the superheater. 
By this means close control over final steam superheat 
temperature is obtained. 

If the gas damper above the front air heater is 
closed, very little of the gases pass the superheater, 
and the steam temperature therefore is lower, while, 
vice versed, opening the damper causes more gases 
to pass the superheater, and thus raises the outlet 
steam temperature. A steam pipe, it may be noted, 
connects the saturated steam and superheater drums. 


BorLerR MounrtINGs. 


The boiler mountings include stop valves of self- 
closing design and automatic feed regulators. High- 
lift safety valves are fitted,on the superheater drum, 
so that in the event of the safety valves blowing off 
the circulation through the superheater will be 
maintained. An additional safety valve also of the 
Cockburn-MeNicol high-lift type is fitted on the 





steam drum, loaded to blow off at a somewhat higher 





Refuse 


AIR HEATING ARRANGEMENTS 


pressure than the main safety valves on the super- 
heater. A low-water alarm gear is also fitted in the 
steam drum. The oil-burning fittings comprise seven 
Wallsend-Howden burners to each boiler with their 
accompanying oil distributors and fire-brick quarls. 
They were supplied by the Wallsend Slipway and 
Engineering Company, Ltd. Two Parry nozzle-type, 
steam soot-blowers are fitted to each combustion 
chamber for cleaning the generator and superheater 
tubes, also two blowers of the same make with an 
articulated tube are provided below the air heaters 
for cleaning the air heating tubes. 
UptaKE ARRANGEMENTS. 

As Figs. 14 and 15 indicate, the waste gases from 

the boilers flow in parallel through the air heating 
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tubes, which are in two sections, one on either side 
of the steam drum. At a point just before the two 
gas streams merge into one, a damper, already referred 
to, is fitted to control the flow of gas from each side 
of the boiler, and by this means regulation of the 
superheat of the steam to the desired degree can be 
achieved. Thence the gases are led as directly as 
possible to their respective funnels, the subdivision 
of the gases from each boiler being carried up to the 
base of the lower funnel. The waste gases from 


Nos. 1 and 2 boiler-rooms discharge into the forward 
funnel, Nos. 3 and 4 boiler-rooms into the middle 
the forward 


funnel, and No. 5 boiler-room into 





position should a fire occur in the boiler-room. All 
the control levers are enclosed in a glass-fronted 
box to prevent unauthorised interference with 
them. There are eight double-inlet Howden forced 
draught fans in each boiler-room, thirty-two in all 
for the water-tube boilers. They are arranged in 
pairs with a driving motor for each pair placed between 
the two fan casings. Two pairs of fans are placed 
in separate rooms on each side of the ship on “ E” 
deck, immediately above and alongside the boilers. 

The No. 1 boiler-room fans are of the 60in. size, 
those for Nos. 2 and 3 boiler-rooms 63in. fans, and 
those for Nos. 5 and 6 boiler-rooms 66in. fans. 











FiG. 16—-THREE MAIN BOILERS IN MAKERS’ 


section of the aft funnel. The after section of the 
aft funnel is occupied by a special separate division 
which carries off the hot air discharged from the 
galleys and escapes to atmosphere through an opening 
in the plating at the aft end of the funnel near the top. 
The engine-room ventilating fans discharge into the 
space in the aft funnel around the galley division, 
escapes to atmosphere being provided through open- 
ings in the funnel plating near the top. 

The three outer funnels are of ‘elliptical section, 
and all of the same area, but the heights are different 
with a view to carrying the smoke clear of the 
passengers on deck. The inner funnels are generally 
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Fic. 17—Olm FUEL FEED PUMP-—STOTHERT AND PITT 


rectangular in section. The smoke from each boiler- 
room passes separately to its own funnel. 


THE Forcep Draveat System. 


The forced draught is on the closed stokehold 
system. While the boilers are working under forced 
draught conditions, access to the boiler-rooms can 
only be had through air-tight air locks. The air 
locks are arranged at ‘“‘ E’’ deck for entrance to the 
boiler-room, and at the firing platform level for inter- 
communication between the boiler-rooms. Steel 
plate screens, which close the boiler-rooms, are 
situated in the funnel hatch at ‘‘ C’’ deck, and close 
the space between the uptakes and the funnel hatch 
casing, thus cutting off communication with the outer 
atmosphere except through the air locks and certaiu 
valves arranged in the screen, whereby a small pro- 
portion of the air under pressure in the boiler-rooms 
may be discharged up the funnel hatch for cooling 
purposes. The valves are controlled from the work- 


SHOP 


The characteristic of the fans is such as to allow a 
considerable variation in the speed of any pair of 
fans from that of the remainder of the fans, without 
the danger of blowing back on the slower running fans. 
The fans discharge through a@ short trunk directly 
into the boiler-room, and by a system of longitudinal 
and athwartship screens the air is distributed at a 
convenient height above the boiler-room floor for 
ventilation purposes. Thereafter the air takes an 
upward course towards the air inlets to the air pre- 
heaters. Each discharge trunk is fitted with a 
balanced valve, automatic in its action, so that if a 
motor cuts out with consequent stoppage of a pair of 
fans, the valves in the discharge trunks of the par- 
ticular pair of fans stopped will be automatically 
closed by the resultant flow of air from the boiler- 
room. 

The control levers of the valves are also connected 

















Fic. 18—FUEL TRANSFER PUMP—STOTHERT AND PITT 


by a system of wire rope pulls to levers placed in a 
glass-fronted box, open to the working passages on 
‘*D ” deck, so that in the event of a fire in the boiler- 
room, access of air through the fan discharge trunks 
can be shut off from outside the boiler-room. 


AUXILIARIES IN MaIn BOILER-ROOMS. 


In addition to the forced draught fans above 
referred to, other auxiliaries include the Wallsend- 


each of Nos. 2, 3, 4, and 5 boiler-rooms. Each unit 
comprises a Stothert and Pitt motor-driven rotary 
pump (see Fig. 17), suction filter, discharge strainers, 
and a heater. For oil fuel transfer duties, a 50 H.P. 
Stothert and Pitt rotary pump of 100 tons per hour 
capacity is fitted in each main boiler-room. One of 
these pumps is illustrated in Fig. 18. For emergency 
purposes there is fitted in each of Nos. 3 and 4 boiler- 
rooms a Clarke-Chapman steam-driven direct-acting 
feed pump of 75,000 lb. per hour capacity. In each 
of Nos. 2 and 4 boiler-rooms, a bilge pump is fitted, 
capable of dealing with 100 to 310 tons per hour, 
against 70ft. to 100ft. head, and in No. 4 boiler-room 
is situated a Comyn oily bilge water separator of 
50 tons per hour capacity. Two electrically driven 
hoists, each capable of lifting 3 ewt., are installed in 
each of Nos. 1, 3, and 5 boiler-rooms for the removal 
of refuse. 


AUXILIARY BoILers. 


In No. 1 boiler-room three double-ended cylindrical 
boilers working on the closed ashpit system of foreed 
draught are installed. These boilers supply super- 
heated steam to the hotel turbo-generators and 
saturated steam for all the various ship’s services. 
Each boiler is 17ft. 6m. mean diameter and 22ft. 
long, and has eight oil-fired corrugated furnaces of 
the suspension type, 3ft. 7}#in. internal diameter. 
The working pressure is 250 lb. per square inch and 
the smoke tubes of the centre nests are fitted with 
superheater tubes, these being of sufficient capacity 
to give a superheat of 200 deg. Fah. at the boiler 
stop valve. Spiral retarders are fitted within the smoke 
tubes of the wing furnaces, and the back ends of the 
furnaces are designed to allow easy withdrawal for 
overhaul. All plain and stay smoke tubes of the 
cylindrical boilers are of lapwelded “Corrostite ” 
steel, as are also the tubes of the air heaters. Each 
cylindrical boiler steam space is fitted with a steam 
separator, through which the steam must pass to 
have the entrained water extracted before admission 
to the superheater. The uptakes for waste gases 
from the cylindrical boilers are led into and occupy 
the forward section of the forward inner funnel. 

Four single-inlet forced draught fans supply com- 
bustion air to the furnaces of the cylindrical boilers. 
Each pair of fans is driven by a single motor placed 
between the two fan casings; they are arranged, 
two on each side of the boiler-room on “ E” deck, 
alongside and above the boilers, with the necessary 
trunking for conveying the air from the fans to the 
air heaters, which are placed at each end of the boiler 
immediately above the smoke tubes. Appliances are 
fitted to ensure smokeless and economic combustion. 
They include smoke observation glasses to each 
furnace and gas-sampling fittings to each boiler end, 
also long-distance thermometers fitted for observa- 
tion of the temperature of the escaping waste gases. 
Fuel oil is supplied to the boilers by two oil-burning 
units, one being motor driven and the other a steam- 
driven set, and an electric heater is supplied for use 
when raising steam. A steam-driven pump of 100 tons 
per hour capacity is provided to transfer either oil or 
water, and it is so arranged that it can discharge 
through an oily ballast water separator of 150 tons 
per hour capacity. 

(To be continued.) 








A Producer Gas Railcar. 


THE State Railway of France has recently conducted 
experiments with a new design of internal combustion- 
engined railcar, utilising as engine fuel producer gas 











FIG. 1—CHARGING PRODUCER OF RAILCAR 


made from charcoal. The experiment is the outcome of the 
experience gained by the railway over a number of years 
in the running of railcars. A new type of engine is utilised, 
together with its gas producer, on one of the 8S.O.M.U.A. 
railcars already in service. The vehicle had already 
covered a distance of 45,000 kiloms. and was built on a 
frame designed to carry an oil engine of comparatively 








ing passage on “ D ”’ deck, and can be shut from that 





Howden oil-burning units, of which there are three in 





high power, so that‘it is well adapted to the transformation. 
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The railcar itself is a four-wheeled vehicle, to the rear 
of which is pivoted the front end of a two-wheeled articu- 
lated type trailer, as shown in Fig. 2. The oil engine 
which was originally in use was situated in the front of the 
vehicle. The new engine is placed in the same situation 
and is coupled to the same transmission gear, consisting of 
a drive to the gear-box, which is in the centre of the 
vehicle, whence two shafts lead to each of the two right- 
angled drives, one on each axle. 

The producer plant is placed at the rear of the trailer in 





to choke up rapidly if the gas on its way to the engine 
should retain any quantity of dust, thus closing one of the 
feeds to the engine before any damage is caused. The 
groups of scrubbers are duplicated so that in such an 
eventuality the railcar is not brought to a stop. 

The gas is fed through a mixer mounted on the engine, 
consisting of a two-branched induction pipe, one branch 
receiving lean gas and the other air. The air inlet is adjust- 
able by means of a valve under the control of the driver. 
To avoid having to light up the producer when maneeuvring 
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FiG. 2—GENERAL ARRANGEMENT 


a “‘ boot ” formed by a prolongation of the body work. 
The cooler is fitted beneath the floor of the trailer close to 
the producer, and two groups of scrubbers, each of two 
units in series, are placed beneath the trailer floor at the 
front end. The position chosen for the producer allows 
it to be filled up from outside the vehicle without disturb- 
ing the passengers or causing dust and dirt inside the bedy. 
It is easily filled, as shown in Fig. 1, particularly in France, 
where charcoal is sold in paper bags holding 25 kilos. each. 
The producer is of the Panhard type and consists of the 
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FIG. 3—PANHARD PRODUCER 


same parts as are to be found on lorry type producers. 
The only modification is a slight change in the shape of the 
hopper to bring it into conformity with the shape of the 
body work surrounding it. It is illustrated in Fig. 3 and 
consists of a sheet iron hearth with a refractory lining 
supporting the fuel hopper, which has a capacity of 
200 kilos. No water injection is used, which simplifies 
the design, and the charcoal is distributed over the hearth 
by a deflector fitted to the bottom of the hopper. This 
deflector assists in the formation of a conical fire around 











Fic. 4—GAS COOLER 


which the combustion air is circulated. The air enters vid 
the body of the starting fan and circulates between the 
outer wall and the refractory lining of the fire-box, receiv- 
ing a slight preheating and assisting in cooling the walls 
of the fire-box. The gas produced is passed straight into 
the cooler, which consists of a nest of fourteen steel tubes, 
40mm. by 50mm., placed in parallel between two 
collectors, as shown in Fig. 4. Two outlets are provided 
on the cooler header, each of which is connected to a set 
of two scrubbers in series. The scrubbers are shown in 
Fig. 5. They are designed to operate without water. The 
gas is passed across a set of cotton sheets carried on metallic 
frames. At the outlet of each scrubber is placed a safety 
filter consisting of a nest of fine-mesh wire cloth designed 











OF RAILCAR AND TRAILER 


in stations a carburetter and auxiliary petrol tank are 
provided. 

A sleeve valve Panhard twelve-cylinder vee engine, 
120mm. bore and 160mm. stroke, which gives a swept 
volume of 21-7 litres, is used. At 1650 r.p.m. the output 
is -200 B.H.P. The cylinder blocks and heads are of 
aluminium. The crankshaft has seven bearings and the 
connecting-rods for each pair are arranged with one 
master rod, to which the rod from the opposite cylinder 
is attached. As the pistons operate within the 
sleeves, which are made of high-resistance steel, the 
best conditions for avoiding ovalisation are achieved. 
Another advantage of the sleeve valve engine for 
use with producer gas fuel is the particularly 
good shape of the combustion space with its central 
sparking plug. In addition, the wide port openings 
available enable a full charge to enter the cylinder without 
‘“* lamination ” effects and give a rapid and thorough 
evacuation of the exhaust. : 

Two self-starters are fitted, one on each side of the 
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Fic. 5—-GAS SCRUBBER 


engine, working through Bendix pinions, which mesh with 
a toothed ring on the fly-wheel. Starting current is pro- 
vided by cadmium-nickel batteries. The S.O.M.U.A. 
gear-box used has four speeds in each direction, and 
pneumatic gear selection as well as pneumatic clutch and 
reverse gear operation. 

The wheels are 872 mm. in diameter and are equipped 
with a shock absorbing drive. Roller bearing axle-boxes 
are fitted. A Westinghouse air brake, operating shoes in 
drums, and a hand brake are provided. The overall 
weight of the railcar empty is given as 29,300 kilos. and 
full as 37,500 kilos. There are seventy-five seats and 
standing room for twenty-five “rs pana The baggage 
compartment occupies an area of 6-2 square metres, which 
is estimated to correspond to a load of about 1000 kilos. 
Heating for the passenger compartments is provided by 
means of a boiler operated by gas oil. 

Operating on producer gas the engine gives a horse- 
power output of 215 at 1730 r.p.m. The consumption of 
charcoal is 400 grammes pod rse-power-hour. Under 
these conditions the speed of the railcar is about 105 kiloms. 
per hour on direct drive. Before the test the car was used 
for newspaper distribution on the Paris-Mans line, which 
is about 211 kiloms. in length. With 5000 kilos. on board 
and six regular stops the journey was carried out at the 
average economical speed of 85 kiloms. per hour. At present 
the car and trailer provide a daily passenger stopping 
service in the area around Gisors amounting to about 
300 kiloms. per day. The consumption of charcoal is 
about 80 kilos. per 100 kiloms. 

The favourable results obtained have caused the State 
Railway to specify producer gas engines on several new 
railcars at present under construction. 








TxE Dutch Government has ordered thirteen bombing 
aeroplanes from an American firm at a cost of some 
£300,000. 





American Engineering News. 


American Railway Research. 


Statements sometimes made that American 
railways are lax in research work are evidently made 
by those entirely unfamiliar with the subject, for both 
individual railways and railway associations have been 
carrying on such work for many years, with results of 
great economic and technical value. One of several 
important lines of research is that of conditioning boiler 
feed water. Waters of extremely varying characteristics 
have to be used, and the natural effect of impurities con- 
tained is to cause scale formation, pitting and corrosion of 
boilers, embrittlement of steel, and foaming and priming 
in the boilers. Great savings have been made already 
by studies of water treatment, and it is estimated that 
further savings of £2,000,000 to £4,000,000 annually can 
be made by continued study and increased usage of its 
results. Studies of manufacture, performance, and life 
of steel rails have led to marked improvements in quality 
and service, and of even greater value are the extended 
laboratory and field studies of the stresses in per- 
manent way induced by passing loads. The action of the 
track under such loads at varying speeds has a powerful 
influence on the work and cost of maintenance and 
renewals. Another important line of study in relation to 
the track is the record of life of ties—or sleepeys—treated 
by preservative processes. In recent years the use of 
such ties has increased enormously. Then there is an 
extended study of impact on bridges, which may result in 
a saving of material and increased life of structures. It 
is estimated that as railways spend yearly about £2,500,000 
for new structures and £2,500,000 for replacement of light 
bridges, a saving of some £400,000 annually may result 
from this study. Rail studies are made co-operatively by 
engineers of the railways and the steel works. In all cases 
experts are employed to work with and for the railways, 
aided to a very large extent in field and laboratory work 
by the engineering schools, whose students thus get the 
benefit of actual and practical work and study. 


Depreciation in Hydro-electric Plants. 


A characteristic of modern hydro-electric develop- 
ments is that during a long term of years there are few 
major capital additions, the greater part of the invest- 
ment being made at the beginaing. ile an additional 
unit may be added occasionally, the tendency is to give 
the initial installation sufficient turbine capacity to utilise 
all the stream flow. Under these conditions and under the 
officially accepted definitions of depreciation, it appears 
that obsolescence or inadequacy is almost negligible in 
determining depreciation of the major equipment, and is 
applicable only to minor auxiliary equipment. Retire- 
ment of generating units for obsolescence is small, and is 
due in most cases to increased capacity or efficiency or 
reduction in maint exp Since the maximum 
efficiency is now over 90 per cent. for hydraulic turbines, 
98 per cent. for generators, and 99 per cent. for trans- 
formers, there is no great room for increased efficiency. 
In an extensive study made by the engineers of the Safe 
Harbour Water Power Corporation in the United States, 
the life estimates for various. features of a hydro-electric 
plant were considerably above those generally accepted, 
but are considered conservative for modern low-head 
developments, such as the Safe Harbour station on the 
Susquehanna River, with capacity of 255,000 H.P. 








Years. 
Turbines and generators, excluding coils 1s: 60 
Transformers (excluding coils), oil circuit breakers 
and disconnectingswitches.. .. .. .. .. 40 
Switchboards and wiring and station service trans- 
formers and lighting equipment. . ease ee 
Lightning and surge protection and storage 
batteries gee awe cs os ns RO 
Heating boilers, pumps, and air compressors. . 30 
Steel crest gatesondam.. .. .. «. .. .. 50 
Intake gates, trash racks, gate guides, and gantry 
4 a per roses +. has a s 
teel and concrete operating on dam. . ° 
Steel and concrete skimmerwall .. .. .. .. 80 
Power-house steel te, and wa fs. 200 
Galvanised steel high-tension terminal structures 60 


Compound Steel Process. 

A new development in steel production which 
has only recently reached the commercial stage in the 
United States is the manufacture of steel combining two 
entirely different kinds in one piece or member under the 
Armstrong heat-pressure process. By this process sheets, 
bars, and rolled shapes have the two qualities of metal 
so welded together that one diffuses into the other, with 
no plane of separation. The process may be used to 
produce a hard steel face backed by a softer grade, a 
stainless steel face backed. by a stronger steel, a face of 
expensive steel hacked by a cheaper grade or by a grade 
easier and less expensive to machine. In the Armstrong 
process an alloy steel is first given an electrolytic coating 
of pure iron, bonding with it by the application of heat 
alone. This pure iron, with the alloy steel behind it, 
can then be welded readily to any other piece of iron or 
steel, or to another piece of alloy steel similarly coated. 
This method avoids the difficulties due to the fact that 
many alloy steels develop, on exposure, an invisible 
film of oxide that prevents any effective bond with 
another piece of metal by welding under heat and pressure. 
A billet of alloy steel is cleaned of scale and grease by 
pickling—or sand blasting for steel containing cobalt— 
in a strong bath of hydrochloric acid, operated electrically. 
While wet with the acid it is transferred to the iron 
plating bath, operated at a temperature above 180 deg. 
Fah. The work is made cathodic and plated at a current 
density of at least 100 amperes per square foot. In an 
hour it will have a thin deposit of iron, which will not 
spall or chip off. With the billet brought up to welding 
temperature it is pressed against the other piece or billet 
in a vice operated by hydraulic jacks, and the junction of 
the iron films is welded by electric are in order to hold 
the parts together and prevent scaling away of the elec- 
trolytic iron when the composite billet is being heated 
for forging or rolling. 
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Rail and Road. 


Tue Santa Fé Railroad in the United States has put 
into service a new train to be called the “‘ Super Chief,” 
which will run from Chicago to Los Angeles, a distance of 
2228 miles, in 39}? hours without changing the locomotive 
at an average speed of 56 miles an hour. 


Ar 10.20 on the night of Saturday, May 16th last, the 
Paris-Rome express the rails at Laroche Station. 
The locomotive rolled over on to its side, two vans behind 
it were telesco id..some passenger coaches thrown 
across the lines. The driver and fireman were killed, and 
several passengers suffered from shock and bruises. 


Tue treatment with non-skid material of road surfaces, 
which have been worn smooth by vehicular traffic, is 
being investigated by the Metropolitan Borough Councils. 
The Westminster City Council to resurface 
Victoria-street with non-skid material during August, 
and the Holborn M litan Borough Council proposes 
to resurface twelve itional thoroughfares in its area 
so as to render them non-skid. 

Work is to be begun in August on a bridge half a mile 
long in Osaka, Japan, at the mouth of the river Yodogawa. 
The proposed bri is a unit of a 3 kilom. highway 
linking Dempo-machi, the industrial centre of Nishiyodo- 
gawaku, Osaka, with Amagasaki, vid Fuku-machi, 
Dekijima, and Tatsumibashi across the Samondonogawa. 
The highway, which will be 22m, wide, will cost some 
5,160,000 yen, and will be completed during 1939-40. 
The bridge will consist of a series of steel arches, each of 
65 m., with the apex 10 m. above the bridge floor. 


An oil-electric, streamlined,. five-car articulated train 
named the ‘ Green Diamond ” has been put into service 
on the Illinois Central Railroad.- It has accommodation 
for. 144 rs and is making a daily round trip between 
Chicago and St. Louis, a distance of 588 miles. It is 
driven’ by a Winton sixteen-cylinder, direct-injection, 
two-stroke engine, developing 1200 B.H.P. at 750 r.p.m., 
four 300 H.P. traction motors being mounted on two 
power bogies. The train is rted to be capable of a 
maximum speed of over 100 miles an hour, but is working 
on a running average of about 60 m.p.h. 


Tue L.M.S. Railway is carrying out extensive additions 
to its siding accommodation at the Mersey port of 
Garston, near Liverpool, and at Speke. These improve- 
ments will provide facilities for 600 more wagons at 
Garston itself, and sidings to hold 427 wagons, together 
with a shunting neck accommodating 125 wagons, at 
Speke. A large area of land has also been purchased at 
Speke for the storage of timber imported through Garston. 
During 1935 the total traffic dealt with at Garston Docks 
amounted to 2,030,421 tons, representing an increase of 
more than 337,000 tons, compared with the previous year. 


Tue London, Midland and Scottish Railway Company 
announces that in connection with the impending electrifi- 
cation of the Wirral section of its line between Birkenhead 
Park, New Brighton, and West Kirby, contracts have 
been placed with British manufacturers for. nineteen all- 
steel three-car bogie electrig trains, together with the 
appropriate electric train equipment. It is hoped that 
the electrification scheme, which is being undertaken as 
part of the pro; of works covered by the Railways 
(Agreement) A.t, 1935, and which will enable the i 
of through trains between the Wirral and Liverpool in 
conjunction with the Mersey Railway, will be completed 
ready for the ci -over from steam to electric traction 
by Easter, 1937. © nineteen electric train sets will be 
of all-steel fireproof construction throughout. 


A Grant from the Road Fund has been made by the 
Minister of Transport towards the cost, estimated at 
£280,000, of building the first section of the proposed 
by-pass to the south of Northwich on the Chester- 
Manchester road. The by-pass will be one of the most 
up to date in the country, and will include dual carriage- 
ways, cycle tracks, Senet and grass verges. When 
completed it will have a length of 6’miles extending from 
Sandiwaybank (to the south-west »of Northwich) to 
Lostock Gralam (to the north-east) ; ‘the present proposal 
is to construct a length of 3 miles between Model Farm, 
Hartford (near Hartford Bridge over the river Weaver), 
and Broken Cross (on the Trent and Mersey Canal), which 
will form a link between existing roads. The width will 
be 120ft. on level ground and in cuttings, 94ft. on embank- 
ments, and 84ft. to 90ft. between parapets of bridges. 
Each of the dual i ays will be 22ft. wide. The 
cycle tracks will be 9ft. and the footpaths 6ft. wide. This 
lay-out will be continued over the bridges, four of which 
will be built. 

Raruway statistics for the calendar month of January 
and the four weeks ended January 25th, 1936, show that 
the total number of mger journeys (excluding season 
ticket holders) taken on all standard-gauge railways in 
Great Britain in the month of January, 1936, was 
102,738,241, an increase compared with January, 1935, 
of 4,881,315, or 5-0 per cent. The journeys taken by 
passengers at reduced fares increased by 2,502,800, and 
those at standard or ordinary fares by 2,378,515. The 
receipts from passengers (excluding season ticket holders) 
showed .an increase of £151,218, or 4:8 per cent. If the 
railway undertakings of the London Passenger Transport 
Board be omitted. the figures show an increase in journeys 
of 1,919,060, or 3-0 per cent., and an increase in receipts 
of £112,824, or 4:2 per cent. For all companies the receipts 
from passenger train traffic (including season tickets and 
parcels and miscellaneous traffic; but excluding mails and 
parcels pow) were £126,053 more than in January, 1935. 
For the four weeks ended January 25th, 1936, the coaching 
train miles showed an increase of 497,089 compared with 
the four weeks ended January 26th; 1935. The total 
tonnage of freight conveyed (excluding free-hauled traffic) 
in the four weeks e Jariuary 25th, 1936, was 
22,851,282, an increase compared with the corresponding 
four weeks of 1935 of 1,062,675 tons, or 4-9 per cent. 
The freight train receipts: amounted to £6,956,962, an 
increase of £318,055, or 4-8 per cent. The freight train 
miles run were 233,763 more than in the corresponding 
period of 1935, an increase of 2-3 per cent. The average 
train load increased from 125} to 130 tons, but the net 





running | it is more difficult to ignite. 


Miscellanea. 


Tue laboratories of the Paint Research Association at 
Teddington have been considerably extended. 


Tue first of fifty-three coke ovens, costing £500,000, 
built by United Steel Companies for their four blast- 
furnaces at Workington has been lit. 


In 1919 in South Wales there were 576 pits, employing 
257,613 men, in ion. This number increased to 
663 pits, employing 232,215 men, in 1921; last year there 
were 433 pits working, employing 133,070 men. 


At a conference of the Electric Lamp Manufacturers’ 
Association, Sir John Brooke said that between 1932 and 
1934 some 700 factories had been started in the London 
area and had ‘given employment to 50,000 additional 
persons. 


Ir has been announced in Germany that early next 
year a further extension of the Berlin-Leipzig telephone- 
television cable is to be opened in two directions from 
Berlin to Hamburg and Leipzig to Munich. The extended 
eable will be 620 miles long. 


THe Glasgow rt Committee has decided to 
apply to the Central Electricity Board for authority to 
install an additional turbo-alternator at the Pinkston 
power station, at an estimated cost of £100,000. The 
electrification of the subway accounts for a large increase 
in the load. 

Iv is estimated in an article in the C essed Air 
Magazine by Mr. C. H. Vivian that the world’s annual 
consumption of drill steel for rock drills amounts to 
28,000 tons. Of this amount, 7000 tons are used in South 
Africa, 6000 tons in the United States, and 15,000 tons in 
the remainder of the world. 


A process has been developed for the treatment of 
galvanised iron and other zinc-covered surfaces to ensure 
the adhesion of paint films. .A new material, known as 
** A.C.P. Lithoform,” is applied to the zine surface and 
produces a hard stone-like grey surface which stops any 
action between the zinc and the following coats of paint. 


At a recent meeting of the Metropolitan Water Board 
it was stated that London’s water supply was now going 
into service at practically 100 per cent. purity. It has 
been recommended that the Board’s new laboratories, 
which are to be built_at a cost of some £63,000, shall 
be constructed near the head offices in Rosebery-avenue. 


Sreakine at the annual meeting of the Catchment 
Boards Association, the Minister of Agriculture said that 
grants were now being made or were on offer to twenty-six 
Catchment Boards forsch timated to cost £5,500,000, 
and schemes for another £4,500,000 were under con- 
sideration, to which the grants were from 15 to 75 per cent. 

Procress is being made in Central Europe with a 
method. of Breet wood by the injection of mercuric 
chloride. Tests ‘indicate that the protective value 
of corrosive sublimate is about three times that of sodium 
fluoride. The mercuric chloride method is being used for 
the treatment of mine timber, railway sleepers, telegraph 
posts, and even for timber in housing construction. Wood 
so treated can be painted with the usual colours, and its 
increase in weight is negligible. It has also been found that 








A new product for the prevention of the corrosion of 
automobile and aeroplane motors that has recently been 
placed on the American market under the name E.G. 174 
is described in the Chemical Trades Journal as a mixture 
of triethanolamine (5 to 6 Pa cent.), aluminium stearate 
(10 per cent.), butylalcohol (10 to 12 per cent), and lard 
oil. The material is a limpid brown liquid, with a viscosity 
of 15 deg. Engler at about 66 deg. Cent., and after sprink- 
linig.on the metal parts of the engine it forms a viscous and 
gelatinous protective coating. It is stated to be also 
serviceable as a protective agent for machinery stored in 
damp or tropical climates. 

In the House of Commons, replying to a question, 
Captain Crookshank said he had discussed with the Mining 
Association representatives the question-of the use of 
automatic gas detectors. He was informed that further 
steps had been taken by the Association to ensure that 
automatic fire-damp detectors would be tried in certain 
districts where little or nothing had hitherto been done in 
the matter.. The Mines Minister asked for an interim 
report on the practical experience already gained with 
automatic detectors and a statement. of the further action 
which is now to be taken in each district. He was also 
informed of the decision of the Mining Association to offer 
a prize of £500 for the best automatic detector which 
would also serve a& the best illuminant. 


WE regret to record the death of Major Sir Maurice 
Alexander Cameron, late R.E. In 1883 he was appointed 
Deputy Colonial Engineer and Surveyor-General of the 
Straits Settlements, and during the nine years he held 
that office many developments took place in the Colony, 
the most important being the Teluk Ayer Reclamation, 
which was begun in 1881, but not completed until eleven 
years later. By that un ing a large bay was filled 
in and a wide extent of land secured in a direction where 
the town of Singapore had become most congested. Less 
important undertakings included a reclamation scheme for 
Penang, works in connection with the Singapore River, 
and the construction of several new Government offices 
and institutions in Singapore, Penang, and. Mal 

APPROXIMATELY half the excavation required by the 
All-American Canal has been com A total of 
30,503,947 cubic yards of material been excavated 
to date in construction of the irrigation ditch. Work was 
begun on December 16th, 1934, and on March Ist of that 
year a total of 1312 men were at work. The All-American 
Canal will serve the rich Imperial Valley of California, 
replacing the present main canal which crosses from the 
Colorado River to the irrigated section of the valley 
through Mexico for more than 50 miles. It will have an 
initial capacity of 15,000 second-feet and a capacity of 
10,000 second-feet for most of its length while crossing 
the desert. It will be 80 miles in length, and is designed 
to carry water to irrigators now farming 500,000 acres of 








Air and Water. 





Tue ex-German battleship “ Kaiserin ” has been raised 
at Scapa Flow. 


Trrats have been carried out on Lake Constance of the 
new Dornier flying boat ‘“‘ Do 18.” It is propelled by two 
Junkers oil engines, mounted one behind the other, and 
driving a tractor and a pusher airscrew respectively. 


We are informed by Vickers-Armstrongs, Ltd., that 
Her Royal Highness the Duchess of Kent has kindly 
consented to launch H.M.S. “‘ Sheffield ” at the company’s 
os oo at Walker-on-Tyne at 6.15 p.m. on Thursday, 

y 23rd. 


- Ow her arrival at New York on Tuesday last it was 
announced that the “ Aquitania”’ had, on Saturday and 
Sunday respectively, covered 634 and 624 miles, thus beat- 
ing her own 1914 record of 607 miles in one day. This 
was her first trip with new propellers. 


It has been announced that an agreement has been 
reached between Short Brothers (Rochester and Bedford), 
Ltd., and Harland and Wolff, Ltd., whereby they will 
co-operate in the formation of a new company for the 
construction of land and marine type aircraft at Belfast. 


WE noted in this column last week that Mrs. Amy 
Mollison, having flown from England to Cape Town in 
record time, was attempting to set up a new record for the 
return flight. On her return journey she took 4 days 
16 hours 17 minutes, thus lowering the previous best time 
by 1 day 14 hours 40 minutes. The double journey took 
7 days 22 hours 43 minutes. 


Art a Council meeting of the Royal Aeronautical Society 
held on May 12th, Mr. H. E. Wimperis, Vice-President, 
Director of Research, Air Ministry, was elected President 
for the year 1936-37. At the same meeting Mr. F. Handley 
Page was elected a Vice-President of the Society for the 
year 1936-37, and Major T. M. Barlow was re-elected 
Vice-President for a further year of office. 

Rapip progress is being made upon improved ground 
facilities at a number of aerodromes in India and Burma, 
including those at Karachi, Delhi, Allahabad, Rangoon, 
Lahore, Bombay, and Calcutta. The improvements 
which are being provided include larger sheds and meteoro- 
logical buildings, macadam runways, new direction- 
finding wireless stations, and amplified aerodrome lighting. 


A SPECIAL exhibit, which has been formed by the Royal 
Aeronautical Society to mark the seventieth anniversary 
of its foundation, was inaugurated in the Science Museum 
on the occasion of the Society’s annual reception on 
May 21st, and will be on view to the public until June 22nd. 
The exhibit comprises aeronautical objects d’art, aero- 
nautical trophies, medals, engravings, stamps, and rare 
or unique articles connected with ballooning and aviation. 


On Saturday last Air France’s new weekly passenger 
service from London to Dakar, Senegal, the West African 
point of departure for the company’s Transatlantic air 
mail service to South America, was opened. Dakar, 
which is 3625 miles from London, is to be reached in 
21 hours from Paris, including stops. The new route 
provides the fastest means of reaching Sierra Leone, the 
Gold Coast, and Nigeria, all of which are connected with 
Dakar by steamship lines. A connecting port-to-port 
air service is to be started early this summer. 


A vacancy has arisen for the Busk studentship in 
aeronautics for the year 1936-7. The object of the 
studentship is to enable the holder to engage in research, 
or preparation for research in aeronautics, and specially 
in those subjects such as stability problems, meteorological 
questions bearing on flight, or the investigation of gusts, 
treated either experimentally cr mathematically. The 
student will be expected to devote his whole time to 
research on a subject approved by the Trustees, and at 
the close of his studentship to make to them and to the 
University of Cambridge a report on his work; he may 
also be asked to deliver a lecture on the subject. 


Wits a view to the possible development of an inland 
air service in Ceylon, it is understood that the authorities 
will shortly initiate surveys of sites for landing grounds 
at or near Nuwara Eliya, Kandy, Diyatalawa, Anuradha- 
pura, and Jaffna. The selection of suitable sites at these 
places will be made by the air officer, who is expected in 
Ceylon in July to take up the post of Aerodrome Officer 
at Ratmalane. The question as to whether an inland 
air service in Ceylon should be run by the Government or 
whether a private company should be allowed to inaugu- 
rate and run such a service will be decided by an Air 
Advisory Board, which is to be appointed in the near 
future. 

Memsers of the Air Ministry and the Marconi Com- 
pany have been visiting Mombasa recently, discussing with 
officials the site for a powerful wireless station. This is 
to be installed in preparation for the commencement, 
next year, of the Imperial Airways flying boat route down 
the East African Coast. In addition to the wireless 
station, which will have directional and position-finding 
apparatus working on medium and short wave-lengths, 
Mombasa is to have a meteorological bureau, which will 
gather data as to upper-air wind strengths and other data 
of importance from a flying point of view, The Air 
Ministry and Marconi representatives are also visiting 
Dar-es-Salaam, with a view to similar facilities there. 


A sprecrat exhibit of the R.M.S. “‘ Queen Mary ” will 
be held in the main Entrance Hall at the Science Museum 
from May 16th to July 12th, to mark the vessel’s maiden 
voyage from Southampton to New York. The central 
feature of this exhibit will be a 22ft. model of the “‘ Queen 
Mary,” and a collection of photographs will also be 
exhibited showing the vessel at various stages of her 
construction and on her recent journey from Clydebank 
to the King George V Dock at Southampton. Others 
will show technical details and views of the interior of 
the ship.- A model of the first Cunard liner, the paddle- 
steamer “‘ Britannia,” of 1840, constructed to the same 
scale as the model of ‘“‘ Queen Mary,” will be shown by 
way of contrast, while a representative series of other 
notable Cunard liners, down to the ““ Mauretania,” will 





reclaimed land. 





ton-miles per engine hour decreased from 453} to 435}. 


serve as an historical background. 
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LESSONS OF THE PARIS FAIR. 


IN the variety and extent of its goods, the Paris 
Fair grows in importance every year, but its engi- 
neering interest undergoes fluctuations which 
reflect in a large measure the developments and 
activities of French industry. At the Fair which 
opened on Saturday last, May 16th, and will close 
next Tuesday week, thet interest should have 
centred in the vast Machinery Hall. But the dis- 
play was disappointing in that less machinery than 
on previous occasions was shown. Last year, 
makers and importers of machine tools largely 
abstained from exhibiting, and now their absten- 
tion is more complete in consequence of a decision 
to hold an international exhibition of machine 
tools in Paris next year, coincident with the Great 
Exhibition. While machine tool manufacture is a 
very old industry in France, it only began to expand 
on modern lines after the war. It is organised by the 
Chambre Syndicale of machine tool makers, with 
a technical committee that includes scientific 
experts, distinguished engineers, and representa- 
tives of State administrations and arsenals. A 
result of this work has been to establish the 
industry firmly on _ progressive lines, and it 
now has reached a stage where it is able 
to show its products side by side, and in 
equality, with those of foreign makers in an 
international exhibition. Further evidence of pro- 
gress in the French machinery industry is pre- 
sented by the increasing number of makers engaged 
in the production of printing machines ; indeed, 
it may be said that except for the presence of some 
German firms, the exhibition would suggest that 
French makers are in a fair way to monopolise the 
home business in all but special types of machines. 
Such progress could never have been achieved 
without the protection afforded by import quotas, 
and it is doubtful whether in open competition 
many machinery firms could exist. That means 
that interests have been created under the present 
economic system which are likely to influence 
future trade policy. Such interests are equally 
influential in other branches of mechanical produc- 
tion, an example of which is afforded by exhibits 








of gas heating appliances of types that a few years 
ago had to be imported, but are now made by so 
many firms that they occupy nearly two-thirds of 
the Machinery Hall. There are some manufactures 
that can hold their own under normal competitive 
conditions, but the situation of others is sufficiently 
precarious to necessitate extreme caution in lower- 
ing protective barriers. All these interests are 
strongly organised against action that may entail 
sacrifices. , 

The steady expansion of French industry is also 
observable in the open-air section of the Fair. 
This impression may be illusory in some cases, 
because the foreign participation is reduced by a dis- 
inclination of makers abroad to show productions 
when they have few facilities to sell in a market 
which is partially closed to them. Nevertheless, 
there are foreign exhibits of wood-working 
machinery, oil engines, and public works equip- 
ments, principally from Germany and Central 
European countries. The British participation is 
small. The production of compression-ignition 
engines in France is equal to present home needs, 
but it does not exclude an importation of engines for 
particular applications, or of those which offer 
better guarantees than those of French build. The 
most striking exhibit is a high-powered Deutz 
engine, while for the smaller types an English engine 
easily finds a market up to the full limit of its quota. 
Wood-working machinery is an important speciality 
in a country where forestry occupies a large place 
in the national economy, but even specialists are 
not always able to keep pace with foreign progress, 
and there are foreign machines at the Fair which 
indicate that industrial self-sufficiency is not 
possible when the object of employing machinery 
is to obtain the best results at the lowest cost. 
The user cannot be placed in a state of inferiority 
with regard to his competitors through being 
deprived of means of purchasing machines from 
whatever source they can be procured. In the 
section devoted to public works machinery, French 
adaptability is perhaps more conspicuous than at 
previous Fairs. It is only in recent years that the 
manufacture of excavating, trenching, and road- 
making machinery has become a recognised part of 
national production, and it is curious to observe 
how firms which started in a small way have rapidly 
assumed the position of manufacturers of all types 
of high-duty machines. One incentive to this 
development was the expectation of business arising 
out of the programme of public relief works. Not- 
withstanding the tendency to limit as much as 
possible the use of machinery on work intended to 
provide employment, it was obviously impossible to 
prevent contractors from making use of machines, 
particularly when such restrictions would be detri- 
mental to manufacturing, and therefore labour, 
interests. There is plenty of evidence to show that 
French makers are profiting from the business 
available, but for heavier work their productions 
are not superseding foreign machines, particularly 
British and American. Nevertheless, a French 
industry that renders the country less dependent 
than formerly on foreign machines has grown up. 
Of particular interest is the exercise of French 
ingenuity in dealing with new problems, such as 
those arising out of the use of concrete for road- 
making. Owing to regulations of the Ponts et 
Chaussées requiring that the set concrete should 
be at least 85 per cent. solid, the use of vibrating 
machines to increase the density has become more 
general, and at the Fair there were two such 
machines for vibrating concrete the full width of 
the road. On the whole it may be said from a 
visit to the Fair that if it were possible to rationalise 
international trade in machinery the ingenuity 
and skill of French makers would ensure for them 
a good place in mechanical specialities. 

This development of mechanical production 
places the French industry in a situation of some 
difficulty. If the policy of rendering the country 
self-supporting with the aid of Empire trade could 
have justified a continuance of excessive import 
restrictions, manufacturers would feel themselves 
secure. But that policy has failed to realise the 
hopes that were based upon it. Industry is more 
or less in antagonism with other interests, notably 
agriculture and national products that depend 
upon foreign trade, and the country’s prosperity 
cannot be restored by undue preferences to some 
categories of producers at the expense of others of 
greater national importance. Engineering produc- 
tion cannot expect to profit indefinitely from a 
system of protection involving isolation from 
foreign markets that would inevitably result in 
national impoverishment and a partial extinction 
of home industrial activity. This fact is now clearly 
understood. Ina new system of international trade 


recovery, the elimination of French effort under 
artificial stimulus will still leave an expanded 
industry covering all branches of engineering that 
will have to be taken into account in future com- 
mercial agreements. Economic conditions have 
undergone a notable change. The Fair sufficiently 
indicates what has been done under stress to utilise 
native resources of hitherto little commercial value, 
whereby the value of similar imported products is 
depreciated, and it appears that international com- 
petition will be more than ever a matter of price, 
except for goods which for quality and efficiency sell 
on their merits. 


The Psychologists Again. 


THERE may be found in every city in the land, 
and even in towns and hamlets, establishments 
called “ sports galleries.” They have little or no 
connection with sport, unless the manipulation of 
toys to hit cricket or golf balls or kick steel foot- 
balls gives sufficient justification for that name. 
Some of them are more or less nearly associated with 
gambling, but evade the law by the introduction 
of an element of skill. If no one has already pointed 
out that these establishments are in fact psycho- 
logical laboratories, we should like to have the 
honour of being the first to do so. Here you may 
find every manner of equipment that tests the 
co-ordination of the hand and eye, or the rapidity of 
reaction to visual stimuli, and a hundred and one 
other devices which in laboratories bear the names 
of illustrious professors of psychology, but are 
known by much humbler titles in these galleries of 
“sport.” Here you may test your manipulative 
skill by the nearly always vain endeavour to pick 
up a prize with a grab and transport it by move- 
ments of a jig to an appointed spot, or demonstrate 
your co-ordination by endeavouring to cause a 
small figure to strike a ball, or to stop a ball which 
is about to enter a goal; or you may try your skill 
by throwing, or rolling, or directing rings, balls, 
dises, and odd-shaped articles into certain spaces 
or receptacles. These galleries are always full, 
but observation leads to the conclusion that only 
one or two of the visitors here and there regard 
them as laboratories of psychological research. 
Could there be a more painful example of “ Eng- 
land’s neglect of Science” or the levity with 
which she persists in regarding her sports ! 

That we are doing no more than justice to these 
places is made clear by the reports issued from time 
to time by one or other of the departments of the 
Industrial Health Research Board. To some of 
these reports we have already alluded in these 
columns, and have described with sufficient 
adequacy for our purpose the apparatus employed 
by industrial psychologists. In further support of 
our contention that these sports galleries are, in 
fact, laboratories, we turn to a pamphlet entitled 
“The Prognostic Value of Some Psychological 
Tests,’ which has just been published for the 
Medical Research Council by His Majesty’s 
Stationery Office. From this pink document we 
learn that to test the intelligence—not of children, 
but of male adults up to thirty years of age and 
more—they were “required to build a cube from 
twenty-seven bricks, so that each face was a 
different colour,” within a time limit of ten 
minutes ; that to test their esthokinetic reaction 
—if that is the proper term—they were asked to 
put dots in moving circles, to keep a green dise 
exactly above an irregularly moving white disc 
by the manipulation of two handles, or to follow 
with a pointer the divagations of a mechanically 
controlled pointer, whilst their senses of sound and 
sight were being stimulated by other devices. In 
another test the subject is called upon to do a sort 
of jigsaw puzzle, in others to put dots in circles as 
quickly as he can, to take rings from a box and 
thread them on a rod, or to pick matches from a 
box and stick them in holes. It will be seen from 
this short list that, if anything, we do the sports 
gallery an injustice by comparing it with the 
psychologist’s laboratory ; as a matter of fact, 
its tests are far more searching. Can anyone, save 
a psychologist, say in all seriousness that these 
childish tricks, suitable enough as catch-pennies 
or for the entertainment of an evening party, are 
proper means for ascertaining the fitness for the 
occupations in which they are engaged, of “‘appren- 
tices to very skilled trades,” “ skilled apprentices 
to various types of engineering,” or “men em- 
ployed in light casting,” or that any useful con- 
clusion, other than those which unaided common 
sense ‘would indicate, can be drawn from them ? 

In one of his short stories Anatole France records 
that the question of the virtue of Madame Violante 
was so nicely balanced that it might be decided 








by the toss of a coin ; which, he adds, was greatly 
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to the honour of the fair lady. Subsequently, 
Madame decided the question in a manner which 
gave complete satisfaction to the good people 
of Paris. It seems to us that industrial 
psychology is not unlike the beautiful Violante. 
For a time its value hung nicely in the balance ; 
the chances that it might be of value to employers 
in the engineering industry, and that it was useless 
as a guide, were equal. Whilst its course was 
pursued by actual observation in works there was 
an element of hope that there might be “ some- 
thing in it.” But it appears to be shifting from its 
proper atmosphere to that of the laboratory, and 
building up around itself a cloudy integument of 
scientific jargon which cannot be pierced by the 


ordinary man, and involves its professors 
in a mental haze in which they lose distinctness 
of vision of the ordinary affairs of the factory. 
In a very short time, if this course is pursued, the 
last doubt about its virtue, which did it honour, 
will be removed. We shall know it for what it is. 
In a recent article we suggested that the time had 
come when, in the interest of national economy, 
the industrial worth of the expenditure upon these 
psychological researches should be investigated. 
Unless their value to other industries is far greater 
than it is to engineering, they should be ended at 
once, even though they are scientific, and even 





though the public taste for psychology is expand- 
ing. 








University Training in Metallurgy. 


(From a Correspondent.) 


ke is on record that the Ancient Egyptians had 
schools in the fourth century B.C., in which 
metallurgy and geology were taught by the priests, 
and from which the supply of mine managers was 
obtained. To what extent university conditions. of 
those times are comparable with those of to-day 
it is impossible to say, but it may be wondered if 
old students, after obtaining positions as mine 
managers, ever felt tempted to entice the priests 
into the mines in order to open their eyes to the 
actual state of metallurgical practice. 

Modern courses in metallurgy owe their inception 
mainly to the drift of the older type of miming engineer 
towards the supervision of the purely mining and 
mineral dressing aspects. of metal extraction, and 
the consequent drift of the chemist away from his 
analytical work to the control of the smelting and 
refining operations. In the early days of metallurgical 
training of university standard, therefore, the courses 
provided imherited much of the character of the 
parent curricula, and included a great deal of mining 
technology, mineralogy, and chemistry. Since the 
opening of the present century, however, the major 
developments in metallurgy have been concerned 
with the treatment and alloying of metals subsequent 
to smelting, and with their fabrication and adaptation 
to use in the engineering industries. 

This newer branch of metallurgy, which has earned 
the distinctive title of “‘ Physical Metallurgy,” as 
opposed to the older study of chemical or process 
metallurgy, has attained a commanding position 
in modern engineering and civilisation ; engineering 
progress is now closely bound up with the application 
of physico-metallurgical concepts to the study and 
development of improved materials, to the working 
of metals by rolling, forging, pressing, and drawing, 
and to the problems involved in foundry practice. 
There are many more metallurgists employed in the 
metal working and using branches of industry than 
on the extraction side, while the scope of the metal- 
lurgist in the purely engineering industries is growing 
rapidly. Obviously, therefore, the training required 
for work of this nature should differ considerably 
from that formerly required solely for the technique 
of metal extraction. 

Physical metallurgy has grown and developed 
beyond all recognition, until to-day it is a subject 
of the greatest importance, embracing all phases 
of the nature and behaviour of metals subsequent to 
smelting, ranging from the pure physics of metallic 
structure, cohesion, and deformation, to the many 
and varied methods of metal working employed in 
industry. As a pure science, physical metallurgy 
has a distinctive place, but no less important from 
the teaching point of view are the industrial aspects 
of the subject. Without the metallurgical industry, 
moreover, there would be no call for graduates in 
metallurgy, and no university teaching worth men- 
tioning. The success or otherwise of university 
training can and must therefore be judged by the 
relation it bears to modern industrial practice, by 
the measure of contact maintained with the best and 
most advanced manufacturing technique, and, most 
important of all, by the extent to which the teach- 
ing staff are in touch with such practice. 

This is not to say that such courses should 
degenerate into mere vocational training; it should 
be sufficiently clear from what has been said above 
that the intrinsic scientific interest of physical 
metallurgy will always maintain the intellectual 
standard of the subject, while by the same token 
there is every justification for regarding the pro- 
cesses of industrial metallurgy as of sufficient scientific 
standing for discussion in university courses. The 
industrial atmosphere should, indeed, serve to keep 
the subject alive and full of interest for the student 
mind. 

On the other hand, it is manifestly impossible 
for courses in metallurgy to continue growing in 
an attempt to keep pace with the development of 
metallurgical practice. If additions are to be made 
there should be a commensurate elimination of matter 
no longer of vital importance, or there is great danger 


that the student will lose all capacity for thinking 
for himself amid the welter of detail which he is 
required to absorb. It is, however, much easier to 
continue teaching the old text-book material than 
to maintain the course constantly at concert pitch, 
and there will always be objections, real or imaginary, 
raised against the reduction of the amount of time 
devoted to any particular branch of the subject. 
Nevertheless, as physical metallurgy grows, it should 
be imperative to keep a constant watch on the teach- 
ing of process metallurgy with a view to easing 
the student’s burden by the elimination of unnecessary 
details of smelting practice and its subsidiary 
operations. 

Judged by the standard outlined above, however, 
the majority of university courses in metallurgy 
fall far short of the ideal. Curricula, with one or 
two outstanding exceptions, have shown a distressing 
tendency to become stereotyped, while the research 
side of university work has been unduly stressed 
at the expense of tutorial efficiency. The primary 
function of the teaching staff of a university is to 
teach, and not, as seems to be too often assumed, 
merely to enhance the reputation of the university 
and the head of the faculty by the output of published 
research work. Research has, of course, its proper 
place in all university work, but if a high standard 
of tutorial work is to be achieved, men who are 
fully conversant with modern industrial practice 
are required in preference to those who have pro- 
gressed from graduate to research student and thence 
to a post on the staff as demonstrator or lecturer. 
Members of a teaching staff drawn from industry 
would inevitably possess greater breadth of view, 
would have taken an active part in the processes 
they are called upon to discuss, and, as a result of 
their experience of the stimulating influence exerted 
by the ever-changing demands of industry, would 
always have that interest in recent developments 
which is so much more difficult to arouse in a man 
who has never strayed beyond the confines of a 
university. 

This infusion of industrial vitality into the teaching 
staff is, however, by no means easy of achievement. 
Professors cannot logically be expected to spend 
their vacations in a works or foundry, even if the 
management were willing to accept them. Again, 
the remuneration of university teachers below the 
rank of professor is by no means sufficient to attract 
competent metallurgists away from industry; the 
trend of movement is, in fact, in the opposite direction, 
and junior members of staff are showing an increasing 
tendency to find positions in industry. This being 
the case, the interesting possibility arises that they 
will return to academic work when suitable chairs 
fall vacant, and it is greatly to be hoped that when 
such senior vacancies do occur, full consideration 
will be given to the claims of men who have elected 
to spend an intervening period in industry rather 
than pass the whole of their careers in the cloistered 
seclusion of research. The need for some such 
interchange of personnel between university and 
industry is very real; the possibilities for graduates 
in metallurgy in industry are enormous, but only 
men of vigorous mental outlook and balanced ideas 
will be welcomed. Such men cannot be trained by a 
staff which does not possess a full acquaintance with 
current practice in addition to the normal equipment 
of physico-metallurgical knowledge. No measure 
of onus can be attached to the teaching staff itself ; 
the fault lies with the system which has grown up of 
appointing men solely on the basis of their research 
capacity and reputation. The wistful reflections of 
old students when they come to realise the ineffective- 
ness of their training, and the great gulf fixed between 
the things that were taught to them and the things 
that are actually done in practice, constitute a 
melancholy, but serious, indictment of a system 
which cannot be allowed to continue indefinitely. 

Fortunately there are two examples which can be 
cited of enterprise coupled with sound educational 
methods in the teaching of metallurgy. The Univer- 





sity of Sheffield, which has always been active in 


obtaining for metallurgy the recognition it needed 
and deserved as a distinct branch of science, has 
recently introduced a degree course in the metallurgy 
of foundry work, and has provided a small but well- 
equipped foundry, furnished to a great extent by the 
generosity of the industry, in which students may 
make themselves thoroughly familiar with the metal- 
lurgical factors involved in foundry technique. 
There has been no lack of critics of this scheme, on the 
grounds that it leans more towards vocational train- 
ing than towards the cultural aspect which should 
characterise all university education, but such 
criticism is in general mere short-sightedness. True 
education, whether in the classics or in foundry metal- 
lurgy, provides a background of ideas for the illumina- 
tion of the subject, and necessarily aids the growth of 
judgment and breadth of view. Carried out in a suit- 
able atmosphere, such training leads to the develop- 
ment of a fresh and vigorous attitude of mind towards 
the problems which will subsequently be encountered. 

The second development to which reference was 
made emanates from Birmingham, the ancestral 
home of a great portion of the metallurgical industry. 
In recent years the Department of Metallurgy of the 
University of Birmingham has provided a course in 
practical physical metallurgy which presents several 
novel features. The course aims at giving a prac- 
tical understanding of the many changes which metals 
and alloys undergo in the processes of fabrication and 
adaptation to use. Following the microscopic study 
of metals and alloys, the course involves the manu- 
facture on a small scale of such materials as copper 
and brass strip and aluminium alloy castings, every 
effort being made to keep as closely as possible to 
industrial technique, and to illustrate clearly the 
effects of hot and cold working, heat treatment and 
annealing. The products are submitted to the usual 
methods of testing laid down in standard specifications 
and are expected to meet the requirements there given. 

While this form of practical training has great 
advantages, there is no neglect of the more funda- 
mental aspects of physico-metallurgical work. 
Attention is given to the use of the more recently 
developed methods of investigation, including elec- 
trical resistivity measurements and X-ray analysis. 
It is not claimed that the student can be made expert 
in such work, but sufficient can be taught to give an 
indication of the scope and possibilities of these 
methods. 

This course also has not been without its critics, 
but it undoubtedly gives a familiarity with the pro- 
perties and behaviour of metals and an understand- 
ing of their adaptability ‘and sensitiveneses which 
would otherwise be lacking. Since these aspects of 
metallurgy are nowadays of major importance, the 
underlying principles must clearly be taught and illus- 
trated, and there is probably no better way of teach- 
ing them than through the practical experience of 
small scale work, under the direction of a staff well 
versed in modern practice. 

Unfortunately, however, there are other seats of 
learning in which the form of instruction given is 
entirely unrelated to the industrial technique of 
physical metallurgy. Such teaching must provoke 
astonishment and despair in the hearts of parents of 
moderate means, especially those engaged in metal- 
lurgical industry, who have made sacrifices in order 
that their offspring may have every opportunity of 
surpassing their own untutored achievements. 








AMERICAN POWER CONFERENCE. 





Srrone engineering opposition to thé U.S. Govern- 
ment’s present policy of interference with and com- 
petition with established private enterprise in the electric 
development field was expressed at the Midwest Power 
Conference held in Chicago. It was urged that the Govern- 
ment is ding and wasting enormous amounts of 
public money on ill-planned and uneconomic hydro- 
electric developments, many of these projects being 
inspired mainly by political motives. Apart from the 
actual waste of money there is the serious aspect of 
developing surplus power on a great scale, with, in many 
cases, no prospective field for its utilisation. The inevitable 
result of such competition with private enterprise—which 
already is subject to Government control—must be to 
destroy much of the business, reduce its prosperity, 
increase unemployment, and ultimately seriously affect 
thousands of investors. Private industry already satisfies 
existing markets and is developing them and new markets. 
In such plants the average investment is £17 per kilowatt 
produced, while the simplest Government projects 
average £50 per kilowatt of producing capacity. And 
many of the latter are beyond economical transmission 
distance to markets for power. In some such cases 
steam plants nearer the markets would be far more 
economical than long-distance transmission of current. 
The problem is complicated by the fact that recent 
disastrous floods in various parts of the country have led 
to political demands for flood-control reservoirs, to be 
built at once regardless of the time necessary for study 
of the conditions. It is urged that these will be economical 
since they could be used for power development, but the 
promoters seem to be unable or unwilling to realise that 
a flood-control reservoir must be normally empty, to 
receive and hold flood waters when they come. The 
entire public works programme of the present time is 
said to be concerned largely with the spending of money 
without economic justification and with little regard for 
results or accomplishment. 
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British Machine Tool Makers. 


By JOHN HOLLOWAY, MI. Mech. E. 


Ne. 


GEORGE RICHARDS AND CO., LTD. 
ANCHESTER has long been known as a centre 
. of the machine tool industry, and many famous 
firms have had “their origin in and around the city. 
Among the firms in this district which have done much 
pioneer work in designing and developing new types 
of machines is that of George Richards and Co., Ltd. 
It was founded in 1880 by the late Mr. George 
Richards, who started business in a factory situated 
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FiG. 1—-HORIZONTAL PIPE FACING MACHINE 
CiRCA 1890 


in Broadheath, near Manchester. We reproduce a 
photograph of the late Mr. George Richards on this 
page. 

‘yLike many other men of his day, George Richards 
began on modest lines. The original works had a 
total area of some 8000 square feet, and gave em- 
ployment to about twenty men. The success of his 
enterprise may be gauged to some extent by the 
fact that to-day the works cover an area of 170,000 


Iv.* 


founder still at the head, originated, and afterwards 
developed, several new types that have greatly eased 
the task of the operator, particularly in regard to 





THE LATE MR. GEORGE RICHARDS 

setting and fixing the work piece on the machine, 
and also made it possible to attain the greater accuracy 
which even at that date was being demanded from 
machine tools dealing ,with the large parts met with 





in the heavy branches of the engineering industry. 





this machine is shown in Fig. 1, and though this is 
not actually the first model, it may be regarded as 
representing one of the earliest forms of the present- 
day horizontal boring, facing, millmg, and drilling 
machines, a type that is now so popular in a large 
number of machine shops in many parts of the world. 

The design was doubtless prompted, if not 
actually demanded, by the difficulty experienced in 
machining pipes and valve castings having a 
number of flanges and facings. The operations 
on these parts had previously been carried out on the 
lathe, but the work entailed a fresh setting for each 
flange and face, and often resulted in a deplorabie 
want of accuracy, to say nothing of the loss of time 
incurred, and the laborious work thrown on the 
operator, all of which was to a large extent obviated 
by using the new type of machine. 

The advantages of this machine were so great that 
it became an immediate success, and it was soon 
applied to a much greater variety of work than it had 
originally been intended for, with the result that 
improvements in the design followed quickly, and the 
machine came into use on a still wider range of work. 

When examining the general outline and the details 
of the early example illustrated in Fig. 1 it should be 
remembered that it was built about forty-five years 
ago and that it was designed for the specific purpose 
already mentioned. But there is even more in it than 
that ; a difficulty existed im the machine shops of 
the day in carrying out certain machining operations, 
which, though of a simple nature, were proving 
troublesome, and, to say the least, irritating, because 
the right tool for the job did not exist. 

This same difficulty, in other directions, has been 
met before and many a time since in engineering 
shops of all classes, and it is usually the tool maker 
who comes along, sees what is wanted, makes the 
right tool, and the difficulty disappears. 

In the case referred to above the tool maker was 
George Richards, who produced the simple-looking 
tool, Fig. 1, and called it the pipe facing machine. 

But as so often happens, this early example of a 
new machine had many, if not all, the essential 
features found in the fully developed machine of that 
type. It was so with the first planing machine built 
by Roberts, and the compound slide rest by Maudslay. 





True, many important improvements have been 





























FIG. 2—FACING AND BORING MACHINE, INTERMEDIATE PERIOD 


square feet and give employment to about 1000 men. 

The many types of machinery first produced by 
the founder of this firm is proof of the wide knowledge 
he had of the general engimeering practice of his day. 
Starting first with the making of wood-working 
machinery, it was not long before he added other lines 
to the business, and such diverse engineering equip- 
ment as mining machinery, hydraulic shaft straighten- 
ing machines, flour milling machinery, pulleys and 
line shaft fittings, and even steam engines were being 
produced. . But this diversity did not long continue, 
for a few years later the firm turned its attention to 
what were then known as metal working machines, 
all of which now come under the general heading of 
machine tools. 

At this period the machine tool industry was 
engaged on a few well-known types of machines. 
The lathe, planer, shaper, milling, and drilling 
machines were the recognised standard tools, and 
were fast being more fully developed. The capstan 
lathe was already being made in America, and even 
automatics were on the way. With the rapid growth 
of the engineering industry the world over came the 
call for more and more efficient equipment, while in 
the heavier branches of the industry the handling of 
the work to be machined assumed an importance 
never before contemplated. In these circumstances 
it became clear that new types in which the setting 
up would be easier were required. 

It was at this stage in the history of machine tool 
making that George Richards and Co., Ltd., with the 


* The third of these articles, dealing with Alfred Herbert, 
Ltd., appeared in our issue of March,20th. 











One type of machine, originally designed and later 
developed by this firm, was that known as the 
Richards pipe facmg machine. An early model of 





FIG. 3—-MODERN UNIVERSAL BORING AND FACING MACHINE 


made in the design of both, but nothing has been 
done to destroy the original conception of the funda- 
mentals involved in the design. The reason for this 




















Fic. 4—MODERN JIG AND GENERAL BORINGR.MACHINE 
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is probably found in the fact that all our great machine 
tool makers, almost to a man, have been practical 
men, and when faced with a problem they have 
drawn upon their experience and judgment to find a 
solution, with the result that their practical minds 
have found the most practical and therefore the best 
way of solving the problem, and have succeeded in 
producing a design which, though open to great 
improvement in detail, still retains its essential 
original features. 

The first pipe facmg machine by Richards had all 
the elements of a useful tool for a specific purpose ; 
it proved to be right in principle and therefore 
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FiG. 5—-VERTICAL BORING MILL, 1888 


succeeded. It has since been subjected to many 
improvements and has been developed so soundly 
that it now ranks in usefulness and accuracy of pro- 
duction with any workshop machine. 

The photograph reproduced in Fig. 2 represents a 
machine of this kind im the intermediate stage of 
development, while the fully developed machine of 
present-day design is shown in Fig. 3 and Fig. 4. 

Many of the improvements made during the process 
of development will be apparent by comparing the 
above illustrations, but it may be of interest to 





feed. The facing head spindle was bored to receive 
a socket for the boring bar, the outer end of which 
was carried in a steady mounted on the end block, 
shown in the figure. A revolving work table was also 
provided to be fixed to the main table, and used for 
carrying the work piece to be machined. The 
revolving table allowed the various facings on the 
casting to be brought up to the facing tool without 
resetting the job, thereby saving the fresh setting 





and a much improved type of boring stay has been 
fitted. Other improvements in this model are the 
provision for carrying out milling and drilling 
operations, positive feeds in place of the earlier 
friction feeds, and automatic reversible feeds to the 
table in transverse and longitudinal directions. The 
spindle saddle has been fitted with power feeds, all 
of which greatly increase the usefulness of the 
machine. In Fig. 3 is seen an example of the modern 
product of the firm, Com- 
paring this machine with 











its prototype, Fig. 1, the 
great advance in design 
will be readily appreciated. 
It is built to carry out 
such diverse operations as 
surfacing, boring, milling 
drilling, and tapping. 
Attachments are also sup- 
plied by which screw cut- 
ting, grinding, and even 
honing operations can be 
done when desired. Rules 
and verniers are fitted to 
the ways of the machine, 
and with the use of magni- 
fying glasses any of the 
sliding units can be quickly 
adjusted to within 0-0001lin. 
All the mechanism is totally 
enclosed and the whole 
structure has _ been 
strengthened to allow tung- 
sten carbide cutting tools 
to be used to full advan- 
tage. 


| 
A further interesting 
| development of this type of 
| machine is shown in Fig. 4, 
| known as Richards “ H.B.” 
|! type borer. Here is a 
| high-speed machine in 
which is incorporated the 








FiG. 6—INTERMEDIATE TYPE VERTICAL BORING MILL 


and fixing that would otherwise be necessary. The 
main table was traversed along the bed slides by 
power operating through a leading screw and having 
two changes of feed for boring and edging, the latter 
operation being performed with the facing tool. The 
cross traverse of the table was by hand, as was also 
the elevating and lowering of the saddle on the 
upright. 

As already stated, this new type machine proved 





latest refinements. It is 
capable of producing work 
to close limits of accuracy 
and may be used for jig and fixture making as well as 
on general work, as required. 

Other and larger machines of this type are made 
by the firm, but the examples shown will suffice to 
illustrate the lines on which the original Richards 
pipe-facing machine has been developed and is now 
being made. 

Another class of machine which George Richards 
and Co., Ltd., have done much to develop is that 











FiG. 7—17/25 FT. EXTENSION TYPE 


mention some of the less visual changes that have been 
made in the machine. 

In the model shown in Fig. 1, made in 1890, the 
main drive was by means of cone pulley carried on a 
horizontal shaft, power being transmitted to the 
facing head through the gear wheels and vertical 
shaft seen in the engraving. The head of the machine 
carried the facing slide with the tool holders. Two 
self-acting feeds were provided, one travelling inward 
and the other outward; the latter being used for 
finishing was twice as coarse as the inward or roughing 


VERTICAL BORING AND TURNING MILL 








: 











Fic. 8-MODERN 


an immediate success. It supplied a known want 
and made it possible to carry out necessary operations 
of work more expeditiously, more accurately, and 
with greater ease of manipulation than ever before, 
thus attaiming a result which many engineers will 
recognise as the very acme of the tool maker’s art. 

Some of the earlier improvements will be noted in 
Fig. 2. As will be seen, the bed has been greatly 
strengthened by being carried right down to the floor, 
the legs disappearing altogether. A single pulley 
drive and gear-box has superseded the cone pulley 





VERTICAL BORING AND TURNING MILL 


known as the vertical boring and turning mill. 
Production of this type began in 1888, one of the early 
machines being shown in Fig. 5. This figure illus- 
trates the stage in design reached’ some forty-eight 
years ago. Earlier pioneers, such as Bodmer and 
Whitworth, had constructed somewhat similar 
machines, but they do not appear to have met with 
much success, and they never became popular. The 
Richards machine may therefore be taken as an 
example of one of the earliest type that came into 
practical use in machine shops of that period. 
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As will be seen from the engraving, the main drive 
was through the familiar five-step cone pulley, and 
the feed to the cross saddles and tool slides was 
through the friction dises seen at the side. The tool 
slides were of the flat type, and were balanced by dead- 
weight supported over pulleys by steel ribbons. 

The usefulness of this class of tool having become 

















FiG. 9-SLOT DRILLING AND KEYWAY 
CUTTING MACHINE 


recugnised, the design was soon improved in many 
important aspects, and in Fig. 6 there is illustrated 
a machine that marks a very distinct advance in com- 
parison with the earlier one in Fig. 5, and also serves 


As the name implies, the construction of the machine 
allows for the extension of the uprights to admit work 
of large overall diameter. The maximum capacity 
of the machine shown is 25ft. diameter. It has been 
specially designed for machining the bosses of large 
propellers, such as are used on big liners, including 
the new Cunarder “‘ Queen Mary.” Fig. 7 shows such 
a job mounted on the table for the machining opera- 
tion. 

There are other types of machines made by this 
firm, among them being horizontal axle-box boring, 
facing and radiusing machines, vertical slot drilling 
and keyway cutting machines, and open-side planing 
machines. These, in common with the other tools 
already described, have been subjected to periodic 
improvement. In Fig. 9 a modern slot drilling and 
keyway cutting machine is shown. To anyone familiar 
with the early machines of this type the improve- 
ments in the present design will be readily apparent. 
The open belt drive of the earlier machines has given 
way to the all-gear drive. All the mechanism is 


placed within easy reach of the operator. The strength 
and rigidity of the frame is also nm marked contrast 
with the lighter frames of the earlier machines. 

The open-side planing machine shown in Fig. 10 
is another distinct product of George Richards and 
Co., Ltd. They were the pioneers of this useful type 
of tool. It was designed and has been developed to 
machine certain classes of work, and though a rela- 
tively small machine, occupying little floor space, is 
capable of tooling surfaces on large heavy castings 
that otherwise would require the services of a heavy 
planer or miller. An instance of the adaptability of 
this machine came to the writer’s notice im the 
machine shop of a marine engineer’s works. In this 
case a Richards side planing machine was being used 
to machine down the ends of the tube plates for 





water-tube boilers. The work was done by means 
of special slides and tool holders, guided in a former 














FIG. 10—OPEN - SIDE 


to show the process of evolution in machine tool 
design. Examination of Fig. 6 shows that the step 
cone pulley drive and friction feeds have been dis- 
carded in favour of the gear-box drive and positive 
feeds, while the flat tool slides and balance weights 
have been superseded by octagonal slides and spring 
balance. The tool holder has also been improved, 
being made to turn in the slide and thus be brought 
into the position best suited for the work in hand. 

Improvements in the design of this useful tool have 
steadily proceeded. It has been kept well abreast 
of the demands made by the introduction of improved 
cutting tools, and the consequent increase in accurate 
production expected from the modern high-class 
machine tool. To satisfy these expectations, it is 
always necessary to keep in mind the question of 
power required, accuracy of performance, strength, 
and rigidity, adequate lubrication for high speeds, 
and ease of control from the operator’s point of view. 
With these considerations in mind, the comparison 
between machines of any given type in the early, 
intermediate, and modern stage is always of interest, 
as showing the process of development. A good 
example is found by comparing Figs. 5, 6, and 8. 

The fully developed machine of to-day is shown in 
Fig. 8. Some of the outstanding features are quick 
power traverse in all directions, increased speed from 
the gear-box, single lever control for power traverse, 
and index dials giving fine readings for location of 
tool. Other points that stand out clearly in the 
engraving are the fully enclosed tool slides, the 
balancing arrangement, and the massive construction 
of the frame. 

One other illustration, that shown in Fig. 7, will be 
sufficient to indicate the wide range of sizes made by 








the firm, this being known as the extension type. 














PLANING MACHINE 


of the required radii. Good cutting of the tube 
plate was being carried out without chatter or vibra- 
tion, making altogether a satisfactory operation. 








A Restriking Voltage Indicator 
for A.C. Circuits. 


ALTHOUGH during the last few years engineers have 
acquired considerable knowledge concerning A.C. circuit 
interruption phenomena, much remains to be learned 
before the circuit breaker designer can feel that he is able 
to evaluate all the factors entering into his designs and 
that his safety margins are dictated only by the incon- 
sistencies of material and workmanship. While the 
mechanism of interruption is understood to a degree which 
permits the building of very efficient arc control devices, 
this understanding is mainly qualitative and there are 
many difficult problems to be solved before the information 
available can also be completely expressed quantitatively. 
The rate of rise of restriking voltage has proved more 
amenable to analytical investigation than the build up 
of insulation between the contacts at times of current 
zero, and almost any given case can now be evaluated 
and expressed with sufficient accuracy for practical pur- 
poses. But unfortunately every different location of a 
circuit breaker and every different switching combination 
at that location will produce different restriking voltage 
conditions, and a complete knowledge of system character- 
istics is therefore impossible of attainment by calculation 
alone. 

Investigations have been carried out.on systems using 
a cathode ray oscillograph and taking readings on circuit 
interruptions, but here again the possibilities are restricted 


fully enclosed, and the control wheels and levers are | 


employed. Hence it is evident that an instrument capable 
of depicting the exact form of the restriking voltage 
transient as determined by the circuit conditions alone 
would. be of two-fold value. It would provide first a 
means of exploring system conditions and would so show 
the severity of the restriking voltage duty falling upon 
any breaker installed at any location; and secondly, by 
permitting a comparison of the intrinsic severity of a test 
circuit with the actual performance on circuit breakers on 
short-circuit tests as recorded by a cathode ray oscillo- 
graph, it would demonstrate the efficiency or otherwise 














VIEW OF INDICATOR 


5 Fic. 1—EXTERIOR 


of circuit breaking devices and so become a useful tool for 
assisting development. 

The British Thomson-Houston Company has been 
successful in designing such an instrument, which is shown 
in Figs. 1 and 2. It has been supplied to the Switchgear 
Testing Company, Ltd., the joint testing authority of the 
constituent companies of Associated Electrical Industries, 
Ltd., and it is deseribed by Messrs. H. Trencham and 
K. J. R. Wilkinson in B.T.H. Activities of March-April, 
1936. A visible trace of the restriking transient voltage is 
shown as a standing wave on a screen of a glass cathode 


| 














FiG. 2—INTERIOR OF INDICATOR 


ray oscillograph tube, on which it may be observed, 
measured, traced, or photographed according to the 
specific needs of any case. Simple calibrating opera- 
tions give the necessary scales for evaluating time and 
amplitude. 

To understand the method of operation it should be 
realised that the restriking voltage constitutes a growth of 
voltage across the circuit breaker, from the low are drop 
value to the final open circuit recovery voltage of the 
system. This growth is consequent upon the interruption 





and the true conditions may be masked by factors depend- 
ing on the design and performance of the circuit breaker 


of current, and it may further be regarded as that 
opposing voltage which it would be necessary to apply to 
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the system at the position of the breaker in order to 
interrupt the current in question. Where, as is normally 
the case, current is interrupted at a zero point, the growth 
of voltage or restriking voltage is not instantaneous. 
Usually it takes the form of a complex wave made up of a 
number of damped oscillatory components, the frequencies 
and relative amplitudes of which being governed by the 
constants of the circuit and the actual amplitude in a given 
case will depend on the recovery voltage and the power 
factor. 

In producing the wave for examination it is possible to 
work with low values of current and voltage provided the 
correct circuit is employed, and as it is also possible to 
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FiG. 3—CIRCUIT DIAGRAM 


determine the correct scale for assessing the amplitude, 
actual conditions can be interpreted. 

The restriking voltage indicator enables the required 
restriking voltage wave to be generated once per cycle of 
normal frequency current and impresses this voltage wave 
on the deflection plates of a cathode ray tube. A simul- 
taneous sweeping impulse is applied once per cycle to the 
electron beam so that the appearance of a standing wave 
is produced by the resultant movement of the spot. To 
produce the correct voltage time shape two things are 
necessary. Either the circuit at the point of review must 
be opened by a perfect circuit breaker at current zero, as, 





Fics. 4 AND 5—RESTRIKING VOLTAGE 
OSCILLOGRAMS 


for example, by a rectifier, or a surge current of properly 
controlled form must be injected into the system at a 
point where the breaker is located. The controlled form 
should be maintained irrespective of the impedance of the 
system in order that the voltage wave may be governed 
only by the system characteristics. 

In considering which method to employ it was realised 
that for the former scheme it would be necessary to inject 
current into the system at a point remote from the circuit 
breaker, and as this would constitute a handicap to easy 
manipulation the second scheme was adopted. It may be 
explained by saying that the restriking voltage form which 
occurs across the contacts of an ideal circuit breaker is 
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Fic. 6-MODEL CIRCUIT 


reproduced exactly across those contacts by the injection 
of a current into the circuit of which these contacts form 
the terminals. The injected current must have the same 
form as, and must be opposite in sign to, the current which 
is considered as being interrupted. 

The circuits utilised in the instrument are shown in 
Fig. 3, where the surge generator consists of a coil L, 
magnetically coupled to a coil L, energised by a Thyratron 
once per cycle at the crest of the supply voltage wave. 
Current surges thus produced in L, are injected into the 
system at the point required, the system being made dead 
and connection established to represent any fault con- 
dition under review. The resulting restriking voltage 
wave is then applied to the deflection plates of the cathode 
ray tube, the beam of which is simultaneously swept in 
a line direction at right angles to the voltage deflection 
by an electro-magnetic scanning coil of low power factor. 





Since the total time of the phenomena under investigation 
is quite short, the rate of change of scanning coil flux during 
this interval is virtually constant, and the time sweep is 
sensibly linear. When the instant of current surge com- 
mencement is evident on the cathode ray screen, the 
observer is assured that it must agree closely with the 
desired moment, i.e, when the supply voltage is at a 
maximum. Positioning of this instant in time is controlled 
by the grid circuit of the Thyratron. 

To give an effective standing wave the recurrent im- 
pulses must superpose accurately and the circuit, Fig. 3, 
enables this to be done within one or two microseconds 
over a period of many seconds’ duration, provided the 
power supply to the device has a constant voltage.and 
frequency, 

To obtain a suitable amplitude for the restriking 
voltage trace the instrument has been provided with an 
amplifier. Although this is not essential to the scheme, it 
enables lower voltages and currents to be used than would 
be required for direct reading, thus conserving weight and 
space. As in practice it is necessary to cover a wide range 





Fic. 7—OSCILLOGRAMS OBTAINED WITH CIRCUITS 
A AND B 


of interrupting capacities, it was found convenient to 
design the coils L, and L, as interchangeable units, so as 
to obtain approximately optimum conditions for any 
normal breaking rating. 

Readings shown on the cathode ray tube require cali- 
bration in terms of time and amplitude to make them 
intelligible in respect of any given application. Calibra- 
tion for time is effected by passing the current surge 
through a self-contained tuned circuit, and thereby 
producing a sine wave of known frequency, but in practice 
this is merely used as check, because the various positions 
of the step switch used on the sweep circuit each give a 
fixed speed of sweep. 

For ascertaining the voltage amplitude a multiplier can 
be derived from a model circuit, or a damping resistance 
may be inserted when a reading is taken to determine the 
steady height of the voltage trace which would correspond 
to the actual system. recovery voltage. For zero power 
factor which corresponds to the worst condition, this 
height would represent the peak value of the possible 
recovery voltage. (C\scillograms of restriking voltage, as 
taken by means of the instrument on an actual power 
circuit and under conditions representing a short-circuit 
fault, are shows. in Figs. 4 and 5, where lines have been 
drawn pareiiel to the time axes at a height equivalent to 
the values of the system recovery voltage. 

To obtain a measurement of the accuracy of the instru- 
ment, @ model circuit was set up, as indicated in Fig. 6, 





Fic. 8-OSCILLOGRAM OBTAINED WITH CIRCUITS 
A AND B COMBINED 


comprising two oscillatory circuits, A and B in series. 
With one exception, the constants were determined 
individually at low frequency, the exception being the 
1790 ohms of circuit A, which was measured by applying 
current to this circuit at its resonant frequency. The oscillo- 
gram in Fig. 7a was obtained from circuit A, Fig. 6, 
while the oscillogram (b), Fig. 7, corresponds to the lower 
frequency circuit B. When combined, the two circuits 
A and B gave the oscillogram, Fig. 8; while Fig. 9 was 
derived theoretically as the shape to be expected from 
applying to the combined circuit, Fig. 6, current which 
increases uniformly from zero. It will be perceived that, 
agreement between the oscillogram and curve is reasonably 
close. 

With the aid of the instrument an investigation can be 
made to produce for record the restriking voltage waves 
for various combinations of machine transformer and 
reactance in a testing station, so that the inherent severity 
of each test may be known. By injecting the current 
impulse into a single break of a three-phase combination, 
whilst the other two are short-circuited to represent the 
low resistance of short arcs, the restriking voltage of the 
first phase to clear may be shown, whilst the final values 
can be seen by opening the other phases. 

Tests may be made on conductors alone with no circuit 
breakers present and again with a breaker and equip- 
ment connected to determine the effect of the breaker and 
switchgear capacities. These results may be compared 
with the performance recorded on actual short-circuit 








tests by the normal cathode ray oscillograph to find the 
true effect of any arc control devices employed. In this 
way the effectiveness of changes in design may be made 
apparent, and positive control in circuit breaker design 
is thus afforded. 

The compact design of the apparatus enables system 
investigations to be made at very reasonable cost, and 
when once set up in a given location all possible combina- 
tions of switching and interconnection can readily be 
surveyed and recorded. Reliable information regarding 
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FIG. 9—THEORETICAL CURVE 


the margins which exist between test conditions and those 
of service can thus be gained. 

Although the instrument has been designed for special 
application, it may be found useful for educational pur- 
poses, since it is possible to portray the transient conditions 
in circuits due to the application of current and voltage 
to any desired combination of capacity, reactance, and 
resistance. 








SIXTY YEARS AGO. 





REPEATED disasters at sea, by stress of weather, collision 
and fire, forcibly attracted attention in the ‘seventies 
of last century to improved means of saving life when a 
ship met with mishap. Reading the accounts of some of 
the tragedies which occurred we must to-day be struck 
by the inefficiency of some of the equipment on which 
reliance was placed for safety in an emergency, and the 
carelessness with which it was looked after. More than 
once ships in distress sank simply because when the time 
for action came the water-tight bulkhead doors were 
found to be immovable in their guides. In at least one 
case most of the several hundred emigrants in a ship 
lying at anchor off a South Coast port could have been 
saved after a collision if the life-boats after being launched 
had not leaked and sank with allin them. Even the means 
of signalling distress were sometimes neglected to the 
extent of rendering them useless when they were requircd, 
as in the case of one notable disaster rescue from which 
was grievously delayed by the fact that the touch holes 
of the signal cannon were found blocked with red lead. 
Equally too must we be struck by the fact that in those 
days those who managed to take to the boats in safety 
when they had to desert their ship far from land were 
frequently in little better case than they would have been 
if they had perished at the outset. Chance alone was in 
their favour of being picked up by another ship even if 
their flimsy unprotected boat to survive the 
storm. The sentiment of the day approved the principle 
that it was better to render ships seaworthy than to 

rovide means of leaving them. Nevertheless numerous 
inventors spent much time and money on devising 
improved forms of life-boats and means for launching 
them. In our issue of May 26th 1876 we illustrated and 
described a tubular life-saving vessel which had been 
designed and built and tried at sea by Mr. Stockwell and 
which, in our opinion, did more to solve the problems 
presented by the construction of life-boats than any 
other previous invention of the kind. The Stockwell 
vessel was in the form of a tubular ring, the tube being 
of circular or elliptic section and containing inside it 
accommodation for crew and passengers. The centre 
of the ring was open except for a wooden grating through 
which the waves might break without fear of capsizing 
the boat. On top of the ring a light deck with a hand 
rail round it was mounted and from it access to the 
“Cabin” was obtained through a hatchway. Ventilators 
which would not admit water conducted air to the interior 
of the ring. A sliding keel could be lowered through the 
open centre of the ring, masts erected on the deck, sails 
hoisted and a rudder slung over board. The boat was 
carried normally on top of a deck house and could be 
shot off into the water down curved rails which could be 
lowered into position to project over the side. We recorded 
that on trial a Stockwell boat had been shot from a height 
of 20ft. into the water well clear of a ship’s side without 
capsizing. The boat, it appears, was sent on a demon- 
stration tour round the ports of the country. On one 
occasion it was off the South Coast during a memorable 
storm. Its seaworthiness was completely demonstrated 
by the very severe weather. Those on board found that 
the aperture at the centre completely destroyed the force 
of the waves and enjoyed the novelty of their position to 
such an extent that they were able to appreciate the 
food which with the aid of a small stove they were able 
to cook during the storm. Their joy was turned to pro- 
found sorrow when they later learned that while they 
were riding out the storm in safety the steamship 
“‘ Deutschland ” had within reach of them struck the 
Kentish Knock and that it had been in their power, 
had they but known it, to rescue some of her ill-fated 


passengers. 








A contract has been placed in the United States for a 
four-lane highway, 2 miles long, across Galveston Bay, 
Texas. The bridge proper is some 8194ft. long, and has 
double-leaf bascule spans of 105ft. clear, supported by 
caissons of 9ft. to 10ft. diameter. The project is scheduled 
to be completed 600 days after work commences. 
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A Universal Grinding Machine. 


A GRINDING machine for the purpose of handling the 
tracks and cages of large diameter heavy type anti- 
friction bearings intended in some cases for loads in excess 
of 5 million pounds has recently been constructed by the 
Churchill Machine Tool Company, Ltd., of Manchester. 
The design of the machine was prepared in conjunction 
with British Timken, Ltd., of Birmingham, for use in 
their works, and special provision has been made to ensure 
that the very fine limits of error imposed by this type of 
work can be adhered to. In addition, a very wide range 
of work can be undertaken, as the machine was intended 
to be universal in its application. The machine is capable 























“Tre Ewonsen” 





end of the spindle and an extension of only a few inches. 
All the wheels have faces 4in. in width. The 
wheel head is driven by a 35 H.P. constant-speed 
squirrel-cage motor running at 1475 r.p.m., two spindle 
speeds being obtained by means of change pulleys, namely, 
875 r.p.m. and 1167 r.p.m., so as to give a surface speed of 
5500ft. per minute with 24in. wheels or 18in. wheels. 

As shown in Fig. 4, the spindle is mounted in two plain 
bearings, the front bearing being 4in. in diameter and 
9}in. long and the rear bearing being 3jin. in diameter 
and 8in. long. The wheel head, which is readily detach- 
able, is supported on a swivel base, allowing complete 
rotation of the head, the feed motion functioning at any 
setting. The wheel head slide is hydraulically operated, 
the traverse being 6ft. long and the speed of traverse 
varying between 3in. and 36in. per minute. Hydraulic 





Max. Off-set 
2-6" 












































FiG. 1—SETTINGS FOR EXTERNAL AND INTERNAL GRINDING 


of taking parts the diameter of which may be as much as 
7ft. and the length 30in. Even larger diameters may be 
accommodated by modifications of the arrangement. 
Parallel and taper grinding, both of internal and external 
diameters, as well as end face, spherical and curved face 
grinding, can be carried out, as shown in Fig. 1, which 
illustrates a few of the different settings. The machine 
illustrated above has an approximate net weight in 
working order of 45 tons and a height from floor level to 
the grinding wheel centre of 6ft. 8in. Three different 
wheel heads are supplied. The first has the grind wheel 
mounted on the left-hand end of the spindle with an exten- 
sion of 24in. The second also has the wheel on the left- 


hand end of the spindle, the extension, however, being only 
12in. 


The third has the grind wheel on the right-hand 








power is provided by an independent oil pump working 
at 1430 r.p.m., driven by a 5 H.P. electric motor. The 
wheel head automatic feed motion is reversible and 
variable between 0:00025in. and 0-00lin. The wheel 
head body rests on vee ways, 13ft. 4in. long and 3ft. between 
centres. When traversing an automatic cross feed is 
available, which will operate in either direction to permit 
of internal or external grinding. An electric suds pump 
unit is fitted on the wheel head, having an output of 
12 gallons per minute against a 22ft. head. A practical 
feature of the machine is that a meter in the wheel head 
motor circuit indicates constantly the current used. Thus, 
if the grinding wheel becomes glazed or clogged with metal, 
the meter at once indicates the fact by reason of the extra 


grinding cracks may result from a glazed condition of the 
wheel this method of checking the free-cutting properties 
not only forms a basis of comparison and selection of wheels, 
but is claimed to allow of work to be ground at the 
maximum rate without fear of damage or distortion. 
The work head, which is illustrated in Fig. 3, has a 
spindle 8in. in diameter and a 3ft. bearing span. It is 
carried in Churchil] “ Hydrauto” bearings, the front 
bearing being 8in. in diameter and ll}in. long, and the 
rear bearing being 7}in. in diameter and 1l4in. long. The 
‘“* Hydrauto ”’ bearing was designed as a means of auto- 
matically adjusting the clearance allowed in a plain 
bearing in order to overcome chatter. When a normal 
plain bearing has to be used the clearance has to be fixed 
at a figure which allows an adequate oil film to form 
when the work head is cold. When running temperature 
has been reached this clearance becomes more than is 
hecessary and allows a certain amount of play, which is 
liable to cause chatter and spoil the accuracy of finish. 
The “ Hydrauto ” bearing, as shown in Fig. 2, consists 
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FiG. 2—WORK HEAD SPINDLE MOUNTING 


of a pair of pistons working in cylinders formed in the top 
half of the bearing casing and transmitting pressure to the 
top half of the brass bearings. A hydraulic pressure is 
maintained in the chamber above the pistons common to 
each pair by the lubricating oil supply pump. The oil 
is held in the chamber by a non-return valve, and by its 
action on the pistons automatically takes up the clearance 
of the bearing in proportion to the requirements of the oil 
film ; that is to say, in proportion to the temperature of 
the oil, thus obviating any unnecessary clearance and, 
at the same time, providing a hydraulic cushion for the 
spindle. 

The work head spindle (Fig. 2) is driven at its rear end by 
a large-diameter pulley and texrope drive, a tensioning 
pulley being fitted. The power is provided by means of a 
10 H.P. reversible four-speed pole-changing squirrel-cage 
motor running at 1460, 970, 720, or 470 r.p.m. and fitted 
with change pulleys as well, so that variations from 
5 to 31 r.p.m. of the work head speed are available in 
eight steps. The work head, like the wheel head, is detach- 
able, so that in the event of a larger swing being required 
in the future the machine could be altered without diffi- 





power required to drive the wheel in such a condition. As 





culty, nor would its stability be greatly affected. The 
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swivel slide on which the work head rests can be adjusted 
to 30 deg. on either side of the centre line and rests on an 
oscillating slide. The oscillating slide is hydraulically 
operated and swings through 10 deg. on either side of the 
centre line. The arrangement allows a very wide field 
within which the work can be set at any angle, as shown in 
Fig. 1. The oscillating slide is mounted on the main 
slide, which has a hydraulic traverse of 8ft., variable in 
speed from 3in. per minute to 36in. per minute. Double 
vee ways at 4ft. centres, 20ft. Tin. long, support the main 
slide and are flood lubricated. The main slide motion 
allows face grinding to be carried out, using the periphery 
of the wheel instead of having to change over to a cup 
wheel. The hydraulic traversing and oscillating motions 
are each worked by separate pumps driven by 5 H.P. 
motors running at 1430 r.p.m. 

The entire electrical equipment operates on 440-volt, 
three-phase, 50-cycle current. The seven squirrel-cage 














Fic. 3—-THE WORK HEAD 


motors were made by the Metropolitan-Vickers Electrical 
Company, Ltd., and the control gear by Brookhirst 
Switchgear, Ltd. The starters for the 35 H.P. wheel head 
motor and the 10 H.P. work head motor are of the push 
button operated contactor type and are contained in one 
multi-motor control panel adjacent to the machine. 

The control panel mounted on the body of the machine 
see view p. 551, contains seven buttons, four cf which are 
the start buttons, one for each speed, of the work head 
motor; a fifth button is the stop button for the work 
head motor, and the remaining two are the start and stop 
buttons of the wheel head motor. An indicating light is 
provided to show which speed is in use for the work head. 
The starters for the hydraulic traverses to the work head 


18 Grinding Wheel at 1167 R.P.M. 5500 ft. per Min. 
24 Grinding Wheel at 875 R.P.M. 5500 ft. per Min. 


Pum 
76 & 105 R.P.M. 
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and wheel head, the oscillating motion, and the 4 H.P., 
935 r.p.m. lubricating oil pump motor for the wheel head 
and work head slides, as well as the suds pump starter, are 
all separate units mounted on the body of the machine, 
the lubricating pump motor being started up at the same 
time as either of the traversing motors. Interlocks on the 
starters for the work head cross traverse and work head 
oscillating motions prevent both motors operating at the 
same time. 

When inspecting this machine recently at the works of 
British Timken Ltd., we were informed that the firm hasjust 
received orders for some large bearings which include four 
single row 55in. bore, 66in. outside diameter bearings for 
France, twelve four row rolling mill bearings each weigh- 
ing 2} tons for Germany, and two single row 43in. outside 
diameter bearings for this country. In each of these 
orders the production time factor was very important and 
as this machine is now in operation the company can 
produce the bearings in the required time. 








Tur Canadian Government has approved a scheme for 
the central administration of the Dominion’s ports under 
a National Harbours Board. 











An Australian ‘‘ Streamlined ”’ 


Locomotive. 


We illustrate herewith the first “‘ streamlined” loco- 
motive to be built in Australia. This engine has been pro- 
duced for the South Australian Railways and has been 
named after Sir Winston Dugan the Governor of the 
State. It is at present being shown at the Centenary 
Empire Exhibition at Adelaide and will subsequently be 
used to draw the Centenary Limited—a special train 
provided by the South Australian Railways to take visitors 
on country excursions during the centenary celebrations. 





instances the Committee found it only necessary to con- 
firm dimensions of shanks which have long been used in 
the industry and adopted by many of the makers, so that 
the introduction of standardisation does not seriously 
affect existing pneumatic tools. In addition to the dimen- 
sional standards, the Committee felt it would be useful to 
include in a separate section Standard Nomenclature and 
Definitions for pneumatic tools and appliances. 





WELDED MILD STEEL DRUMS. 


No. 670—1936. In the course of the preparation of 
this specification it was decided that all liquids which 








AN AUSTRALIAN 


The engine is one of ten which are to be built. It weighs 
140 tons and is stated to be capable of attaining a speed 
of 80 miles an hour but with what load behind it is not 
specified. It is equipped with a ventilation grille at the 
front which is designed to throw the smoke clear of both 
the cab and the carriages. The locomotive clearly possesses 
several features of interest but the application of the 
adjective “‘ streamlined ”’ to it is even less justified than 
it is to some other engines to which we have seen it applied. 








BRITISH STANDARDS INSTITUTION. 


Al British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





VERTICAL CROSS-TUBE BOILERS. 

No. 665—1936. The third of the projected series of 
specifications for land boilers has now been issued by the 
British Standards Institution. This specification deals 
with vertical cross-tube boilers and is generally of similar 
form to the specifications previously issued for Lancashire 
and Cornish boilers (No. 537—1934) and for Multitubular 








** STREAMCINED "' 











LOCOMOTIVE 


develop vapour pressures of more than 20 lb. per square 
inch absolute at temperatures below 45 deg. Cent., or which 
have a flash point below 73 deg. Fah., should be excluded 
from consideration. The specification provides for three 
classes of drums, which are based upon a classification of 
liquids according to their corrosive properties and specific 
gravities. It standardises the dimensions of drums in 
various capacities, from 5 to 150 gallons, and includes 
details of the method of construction and the dimensions 
of the bung and boss. In view of the many alternative 
methods of construction for drums having a thickness of 
less than 18 B.G., such drums are not provided for in the 
specification. 
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Fic. 4—THE WHEEL SPINDLE AND HEAD 


Horizontal Dryback and Waste Heat Boilers (No. 609-—— 
1935). In the preparation of the specification the leading 
boiler insurance companies and marine classification 
societies, and the Mercantile Marine Department of the 
Board of Trade collaborated with representatives of the 
boilermakers and users. Before publication, the specifica- 
tion was subjected to widespread criticism, both in this 
country and in the Dominions, and it represents the 
largest possible measure of common agreement. The 
specification comprises sections dealing with materials, 
rules for scantlings, construction, workmanship, inspection 
and testing, and includes particulars for inquiry and tender. 
Separate specifications are incorporated in the materials 
section for steel plates, rivets and bars, and for weldless 
and lap-welded cross tubes and uptakes, and precautions 
governing the construction of fusion welded fire-boxes 
and uptakes are noted.—Price 3s. 8d. post free. 


PNEUMATIC TOOLS AND ACCESSORIES. 


No. 673—1936. Manufacturers and users of pneumatic 
tools have long felt the need of standard shanks on the 
steels used in the ends of the tools, and at the request of 
the British Compressed Air Society and others, the British 
Standards Institution appointed a representative Com- 
mittee to prepare an appropriate specification. In many 
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Scotland, Elmbank-crescent, C.2. Price 5s. net. 

Reinforced Concrete Design. Second edition. By G. 
P. Manning, M.Eng., A.M. Inst.C.E. London: Long- 
mans Green and Co., Ltd., 39, Paternoster-row, E.C.4. 
Price 21s. net. 

The Propulsion of Aircraft. Book 3 of the Collections 
Illustrating Aeronautics in the Science Museum. London : 
His Majesty’s Stationery Office, Adastral House, Kings- 
way, W.C.2. Price 2s. net. 

The Students’ Text-book of Heating and Ventilation. 
By Norman Wignall, A.M.I.Mech.E., M.I.H.V.E. 
London: The Heating and Ventilating Engineer, 8, 
Southampton-row, W.C.1. Price 10s. net. 








Tue work has begun in the U.S.S.R. on a new road to 
be known as the Stalin Highway, which will run from 
Moscow to the Pacific. 
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Surface Conditions and the Fatigue 
Resistance of Steels.* 


By G. A. HANKINS, D.8c., M. L. BECKER, Ph.D., B.Met., and 
H. R. MILLS, B.Sc. (National Physical Laboratory). 


In previous papers experimental evidence has been given 
of the great importance of surface conditions in affecting 
the fatigue resistance of heat-treated spring steels; in 
particular it has been shown that surface decarburisation 
is One very important factor. It is well known, however, 
that surface irregularities of shape, such as surface 
scratches, pits, machining marks, &c., have a marked 
influence on the fatigue resistance of machined steels. In 
unmachined rolled or forged steels, surface irregularities 
of shape are present in addition to surface decarburisation, 
and in the present paper an account is given of experi- 
mental work carried out to show the effect of surface 
irregularities of shape acting alone and also in conjunction 
with surface decarburisation. It has been shown previously 
by the authors that heat treatments can be developed 
whereby surface decarburisation, arising in the heat 
treatment of machined spring steel plates, can be largely 
eliminated, but since nearly all as-rolled spring plates are 
already decarburised at the surface during manufacture, 
such methods are not directly applicable to the ordinary 
heat treatment of laminated springs. It would 
undoubtedly be of advantage if treatments could be 
devised whereby the fatigue resistance of spring plates 
could be increased without the necessity for complete 
machining of the rolled surfaces, and with this object in 
view experiments have been carried out to determine 


whether appreciable improvements could be obtained by | _ 


light surface carburising treatments ; the results obtained 
are recorded in the paper. 

It has also been shown previously that the as-forged 
and heat-treated surface may have a considerable effect 
on the fatigue resistance of unmachined forgings of 40-60 
tens per square inch ultimate tensile strength ; this work 
has now been extended to include tests on forgings of over 
100 tons per square inch ultimate tensile stress. The 
results are also given of a few additional tests which 
illustrate the effect of surface conditions on the fatigue 
strength of ordinary rolled mild steel. 

The whole of the experiments described were carried out 
at the National Physical Laboratory as part of the research 
on the effect of surface conditions on the fatigue resistance 
of steels. 


Section 1: Errect or SurFaceE IRREGULARITIES OF 
SHAPE IN CONJUNCTION WITH SURFACE DECARBURISA- 
TION ON THE FATIGUE RESISTANCE OF SPRING STEELS. 


A number of investigators have shown that small 
surface irregularities of shape, such as notches, machining 
marks, &c., may have a marked effect in reducing the 
endurance fatigue limit of steel. In general, it is known 
that the proportionate effect of a given shape of notch in 
machined steel test pieces increases with the tensile 
strength of the steel, and various experimenters have 
carried out work on this matter with a view to classifying 
steels in order of notch sensitivity under fatigue stresses. 
The main object of the present work, however, was not 
to study the effect of notches in ordinary machined sur- 
faces, but to determine the effect of notches in spring steel 
surfaces which had been decarburised. Such conditions 
would approximate to those existing at the surface of a 
normal unmachined heat-treated spring steel plate in 
which inclusions and surface irregularities of shape exist 
in a decarburised surface layer. For comparative purposes 
the effect of notches alone, and of surface decarburisation 
alone, also had to be determined under the selected con- 
ditions. 

Steels Used.—The steels used for the work were a 
chromium-vanadium steel, and a silico-manganese steel, 
both high-quality steels of which the general mechianical 
properties and appropriate heat treatments were already 


minutes, and quenched in cotton seed oil. Tempering 

was carried out in a nitrate salt bath, the time of immersion 

at the maximum bey sty usually amounting to 
Ing 


about ten minutes, this followed by rapid cooling in 
air. Under these conditions, as discussed in previous 
papers, a small amount of decarburisation occurred, the 
effect being sufficient to reduce the fatigue limit from over 
+40 tons per square inch for a machined surface (series A, 
Table II) to about +30 tons per square inch (series B). 

Where, for the sake of comparison, a soft decarburised 
layer, extending to a greater depth than the notch, was 
required, the specimens were given a preliminary decar- 
burising treatment. 

Results.—The results of the fatigue tests are given in 
Table II, and in considering these it must be understood 
that, apart from the surface, as affected by slight or deep 
decarburisation and by the presence of grooves, the actual 
body material of all test pieces of the same steel was in a 
similar condition throughout. This was checked by 
hardness tests on the test pieces after test, the chromium- 
vanadium steel averaging a diamond pyramid hardness 
number of about 390 and the silico-manganese steel 
about 420. The surface hardness of the chromium- 
vanadium steel specimens after rapid muffle treatment 
appeared to be about the same as that of the interior, this 


TaBLe II.—Summary of Results of Rotating Bending Fatigue Tests (Effect of Notch). 





bending. They were then heat-treated and finished to size. 
In this manner notches were produced with a depth of 
0-01-0-02in. in all the test pieces. 

Two series of tests were made on the chromium- 
vanadium spring steel. In the first series, J, the notches 
were closed before any heat treatment was performed on 
the specimens. The notches were slightly decarburised 
during the heating necessary for closing the saw cut, and 
probably also owing to slight penetration of hot furnace 
gases during the subsequent heat treatment. In the 
second series, J, definite decarburisation was produced at 
the bottom of the notches by heating the specimens in a 
muffle furnace at 850 deg. Cent. with free access of air for 
half an hour and slowly cooling, before closing up the 
notches and submitting to the normal quenching and 
tempering. 


Conctusion, Section I. 


For the two high-quality spring steels investigated in 
the heat-treated condition it has been shown that surface 
decarburisation, and concentration of stress due to a semi- 
circular surface notch !/, mm. in radius, may each alone 
reduce the fatigue resistance to approximately one-half 
the intrinsic value for the materials. A combination of 
the two effects lowers the fatigue resistance to about one- 


























possibly being due to the failure of the hardness test to 
detect the presence of a very thin soft layer. The surface 
hardness of the silico-manganese steel specimens was 
definitely lower than that of the interior, the depth of 
material affected being greater in this instance owing to 
the higher temperature of treatment. As might be 
expected, the surface hardness of the decarburised speci- 
mens varied a little, but yielded an ave’ diamond 
pyramid hardness number of about 230 for the chromium- 
vanadium steel and about 190 for the silico-manganese 
steel. 

The results given in Table II, test series E and F, pro- 
vide confirmation of the previous conclusion that surface 
decarburisation alone is sufficient to reduce the fatigue 
limit from over +40 tons per square inch (test series A) 
to about +20 tons per square inch, and that the decar- 
burised surface is largely unaffected by subsequent 
polishing; these conclusions apply to both steels. In 
regard to the effect of notch alone, the particular form 
adopted reduces the fatigue limit from over +40 tons per 
square inch to about +23 tons per square inch (test 
series C) ; this would be expected from the results of other 
workers on notch effects. Test series D is hardly of major 
importance in the present connection, but comparison 
with series C shows that the surface action arising from 
heat treatment of a clean machined notch causes a reduc- 
tion in the fatigue limit. The results of test series G and H 
are of considerable significance ; they show that the com- 
bination of surface decarburisation with surface irregu- 





known. The composition of the steels is given in Table I. 


TaBLe I.—Composition of Spring Steels. 








larity of shape (in this case a given form of notch) produces 

















| | } 

Ref. Steel. C, Si, Mn, aie ee | Cr, | V, 
mark. | per cent. per cent.) per cent.) per cent. | per cent. | per cent. per cent | per cent 
S5 | Chromium-vanadium .. .. .. ..| 0-55 | 0-29 | 0-68 | Trace | 0-01 | 0-10 | 1-16 | 0-27 
S6 | Silico-manganese ‘| 0-54 | 1:95 | 0-94 | 0-02 | 0-02 | — — | — 
S8 | Carbon .. -| 0-46 | 0-09 | 0-5r | 0-037 | 0-026 | 0-03 — | — 
S3 | Low chromium -| 0-60 | 0-26 | 0-62 | 0-036 | 0-036 | — | 0-56 | — 





Type of Test and Form of Notch.—The actual tests were 
rotating beam fatigue tests in normal fatigue testing 
machines running at 2000-2500 r.p.m.; usually four similar 
test pieces 0-200in. in effective diameter were used for 
each determination of the endurance fatigue limit, the 
endurance basis being 10? stress reversals. Necessarily, 
the exact shape of the notch in tests on the notched test 
pieces was of considerable importance. Examination of 
rolled surfaces and sections of spring plates showed that 
surface irregularities of shape varied from easy contours 
of large effective radii down to sharp discontinuities con- 
taining slag and oxide. Accordingly, some arbitrary form 
of notch had to be adopted, since it was impracticable to 
study all the forms of surface irregularity which might 
occur in a spring plate. The form adopted was a semi- 
circular surface groove of !/, mm. radius ; the chief factor in 
deciding on this form was that it could be consistently and 
accurately produced in a lathe without undue trouble, 
Two grooves were turned in the test length of each 
specimen. 

Heat Treatment.—As stated above, the test pieces were 
heat-treated in accordance with specifications previously 
published. The chromium-vanadium steel was oil- 
quenched from 850 deg. Cent. and tempered at 600 deg. 
Cent., whilst the silico-manganese steel was oil-quenched 
from 950 deg. Cent. and tempered at 500 deg. Cent. The 
test pieces were rapidly heated in an electric muffle furnace, 
maintained at the quenching temperature for about ten 





* Tron and Steel Institute. Communication from the National 
Physical Laboratory received February 17th, 1936. 





Abridged. 





lower fatigue results than either the irregularity of shape 
or the decarburisation alone. 

It has already been pointed out that surface irregu- 
larities of shape in a spring plate may be much sharper 
than the notches used in the experiments described above. 
In order to reproduce the conditions which occur when a 
very sharp irregularity or small crack is present in the 
surface of a spring plate, an attempt was made to produce 
such small irregularities artificially in fatigue test pieces. 

An attempt was made to produce surface quenching 
cracks by local heating with a small oxy-acetylene flame 
or electric arc, followed immediately by quenching with a 
cold water jet, and also by quenching after a short immer- 
sion in a hot salt bath. The production of grinding cracks 
in fully hardened steel by the use of a blunt grinding wheel 
under heavy pressure, and by frictional heating with a 
wooden clamp, was also tried. It was found difficult to 
produce cracks by any of these methods in the chromium- 
vanadium steel, whilst the size and depth of the cracks 
produced in carbon steel did not appear to be susceptible 
to any control. These methods were finally abandoned 
in favour of the following process.f 

Fatigue test pieces were turned from the spring plates 
to a diameter larger than the required finished size, and a 
circumferential groove was produced in a lathe, using a 
saw 0-Qlin. thick. The grooves were closed by heating 
the specimen locally and hammering on the end while 
hot, a jig being used to hold the specimens so as to prevent 


t Previously used by R. E. Petersen, “‘ Proceedings ” of the 
American Society for Testing Materials, 1930, Vol. 30, Part I. 





The figures in brackets show the ratio of the fatigue limit under the given conditions to the intrinsic fatigue limit, series A. 


_| treatment of the spring ; 











Endurance fatigue limit. Tons per square inch. 
Test Chromium-vanadium steel (S5).|  Silico-manganese steel (86). 
series. Treatment and condition. 
Neglecting Corrected for Neglecting Corrected for 
depth of notch. | depth of notch. | depth of notch. | depth of notch. 
A Normal heat treatment, completely polished. . +42 (1-0) a +46 (1-0) — 
B_ | Normal heat treatment, unpolished : +31 (0-74) -- +24 approx. a= 
. (0-52) 
Cc Heat-treated, machined, and polished, then notched ..} +19-5 (0-46) | 422-4 (0-53) | +20-5 (0-45) | +23-5 (0-51) 
D Machined and notched, then heat-treated «- «-| #17-2 (0-41) | +19-8 (0-47) | +16 — +18-5 approx. 
(0-35) (0-40) 
E Decarburised and heat-treated, teen Bey polished..| +20-8 (0-50) — +21 (0-46) — 
F Decarburised and heat-treated, unpolished .. .. ../ +18 (0-43) — +21 (0-46) — 
G Decarburised and heat-treated, then notched +13-5 (0-32) | +15-5 (0-37) | +10 approx. +11-5approx. 
- 22) (0-25) 
H_ | Decarburised and notched, then heat-treated +15-8 (0-37) | 418-2 (0-43) | +10 approx. | +11-5approx. 
(0-22) (0-25) 
| 





quarter of the intrinsic value in the case of the silico- 
manganese steel and to about one-third of the intrinsic 
value in the case of the chromium-vanadium steel. With 
an artificially produced surface crack in conjunction with 
surface decarburisation a still lower fatigue resistance was 
obtained ; in this case the effect of decarburisation is less 
important perhaps than that of stress concentration. 

It is concluded from the foregoing experiments that the 
combination of surface decarburisation and irregularities 
of shape is the major cause of the low fatigue resistance 
of heat-treated unmachined spring steel plates. 

The surface decarburisation arises both in the manu- 
facture of the steel plates and in the subsequent heat 


TaBLeE III.—Results of Fatigue Tests on Specimens of Chromium- 
di Steel Containing Artificial Surface Cracks.  . 


3 . 


Treatment and | 








Endurance fatigue limit, 
tons per square inch. 














Test 
series. | conditions. Neglecting | Corrected for 
depth of depth of 
erack. crack. 
I Artificial cracks, slightly} 
decarburised at roots} + 9-5 (0-23)|/+12 (0-29) 
J Artificial cracks, defi- 
nitely decarburised at 
|} Ywoots.. .. .. ..| $10-3 (0-24)| +12-2 (0-29) 
| 





The figures in brackets show the ratio of the fatigue limit under 
given conditions to the intrinsic fatigue limit, series A of 
Table IT. 


the surface irregularities of 
shape occur as small pits and marks caused by rolling and 
as surface scale and oxide penetrations and inclusions. 


‘| Both decarburisation and surface irregularities appear to 


be present in nearly all commercial spring steels. 


Section II: Surrace REcARBURISING EXPERIMENTS. 


The effects of decarburisation upon the fatigue resistance 
of steels having been demonstrated, it was considered 
advisable to find out whether the carbon could be replaced 
in the decarburised surface layer, and whether such a case- 
hardening process could be applied to improve the fatigue 
resistance of unmachined springs. 

Conditions for Recarburising and Nature of Skin Pro- 
duced.—Experiments were carried out at temperatures 
from 850 deg. Cent. to 1000 deg. Cent. on small samples of 
silico-manganese steel, chromium-vanadium steel, and 
Armco iron, using various carburising media, such as 
carbon monoxide, coal gas, phite powder, charcoal/ 
barium carbonate, and charcoal/strontium carbonate 


mixtures. 

It is difficult to explain the whole of the fatigue results 
on the recarburised specimens in a logical manner. The 
silico-manganese and chromium-vanadium steels were 
high quality materials in which surface decarburisation 
occurred, but irregularities and inclusions were hardly 
noticeable. Accordingly, the recarburisation would be 
expected to give a definite increase in the fatigue resist- 
ance ; this, however, was not the case. The high fatigue 
resistance of these steels when recarburised and not 
tempered is surprising, but this may be due to the effect 
of internal stresses. The carbon steel and the low- 
chromium steel were decarburised and contained surface 
irregularities and inclusions; elimination of the decar- 
burisation gave improved fatigue resistance, and this 
agrees with the results of Section I of the present paper, 
in which it is shown that the notch alone gives a higher 
fatigue resistance than the notch and decarburisation 
combined. In general, the results suggest that surface 
recarburising is likely to be of little value on high quality 
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steels which give comparatively good fatigue results in 
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the unmachined condition without special treatment, but 
that it may be useful on average steels which give much 
lower results in the ordinary unmachined heat-treated 
condition. 


Section III: Fatigue Tests oN UNMACHINED FoRGINGS 
or HiIGH-TENSILE STEELS. 


In a previous paper{ it has been shown that the effect 
of the unmachined surface on the fatigue resistance of 
steel forgings may be very marked. The effect is small for 
mild steel, but for alloy steels having a tensile strength of 
about 60 tons per square inch the limiting fatigue stress 
in the as-forged condition is only about one-half of the 
intrinsic fatigue limit of the material. It is not unreasonable 
to suppose that the effect of the forged surface may be 
even more marked in a steel of still higher tensile strength. 

Accordingly, the previous investigation of the fatigue 
strength of unmachined steel forgings has been extended 
to include steels of over 100 tons per square inch ultimate 
tensile stress. Two batches of heat-treated forgings were 
obtained from different steel makers. One material was a 
nickel-chromium-molybdenum steel and the other was a 
nickel-chromium steel. The chemical analyses of the 
steels are given in Table IV. 


TaBLeE IV.—Composition of High-tensile Forgings. 


Manufacturer. 
B, per cent. C, per cent. 
Ces Ses os eee a 
Si.. 0-27 0-28 
Mn 0-61 0-62 
Dae 0-006 0-032 
0-007 0-019 
Ni 3-49 2-53 
Cr 0-75 0-63 
Mo — 0-63 


Ptininie Mechanical Tests.— Tensile, diamond 
pyramid hardness, and notched-bar impact (Izod) tests 
were carried out on both steels. The results of the pre- 
liminary mechanical tests indicate high-quality material 
as judged by normal mechanical tests. 

Fatigue Tests——The forms of the forgings used in the 
tests were the same as those used in the previous investi- 
gation. 

The fatigue strength of the as-forged specimens was 
found to be very low, not only in relation to that of 
polished specimens of the same steel, but also in com- 
parison with the fatigue strength of other forged steels ; 
it is, in fact, lower than that of mild steel forgings pre- 
viously 

In consequence of the very great effect of the surface on 
these steels, it was thought that perhaps even the surface 
finish of the machined and polished specimens (No. 00 
blue-back emery paper) was not sufficiently good to allow 
the full intrinsic fatigue strength of the material to be 
developed. This suggestion is supported by the observa- 
tion that the ratio of limiting fatigue stress under reversed 
bending stresses to the ultimate tensile stress is in the 
neighbourhood of 0-5 for the majority of steels, whereas 
these steels apparently give ratios of only 0-42 and 0-36. 

In order to test this it was decided to repeat the fatigue 
tests on machined and polished specimens, giving the 
central portion of each specimen a very high polish. The 
final polishing of these test pieces was done with No. 0000 
blue-back emery paper, rubbing in a longitudinal direction 
until all traces of the circumferential scratches left by the 
previous coarser emery paper had disappeared. The main 
results of tests on these highly polished specimens are 
given in Table V. 

TasBLe V.—Fatigue Tests on Highly Polished Specimens. 


Manufacturer. 
B. Cc 
Ultimate tensile stress, tons - 
squareinch . 118 138 
Endurance fatigue ‘limit, tons per 
square inch -- +62-5 +65 
Ratio 0-445 0-47 


It is evident that the scratches left by the normal 
polishing method used for fatigue specimens, although 
quite unimportant in the case of ordinary steels, are suffi- 
cient to reduce the fatigue limit of these very hard steels. 
This effect is particularly marked with the higher tensile 
steel from manufacturer C. 


Conciusion, Section III. 


The results obtained on the high-tensile forgings are in 
general agreement with the work on spring steels, and 
indicate that the low fatigue resistance of the original 
forgings is due to a combination of surface irregularities 
of shape and a defective surface layer caused by exposure 
to high temperatures during forging and heating. In this 
case, however, no positive evidence has been obtained 
that the defective surface layer is primarily due to decar- 
burisation. 

The immediate conclusion drawn from the present tests 
is that it is most inadvisable for very high-tensile forgings 
to be subjected to fatigue stresses in service when the 
surfaces are in the as-forged heat-treated condition. 


THE FatiIGuE RESISTANCE OF UNMACHINED 

Rouiitep Mitp STEEL. 

Rotating bending fatigue tests, previously carried out 
at the National Physical Laboratory on rolled mild steel 
plate, indicated that the rolled surface had little effect upon 
the fatigue strength of the plate. 

Subsequent tests on mild steel plates in the plane bending 
fatigue testing machine have shown that under conditions 
of repeated bending stress the surface effect is somewhat 
more marked than under reversed stresses, though the 
reduction in fatigue resistance is still much less than for 
spring steels. 

It is concluded that the effect of the unmachined surface 
on the fatigue resistance of rolled mild steel is not very 
mportant, although exceptions can occur. 


Section IV : 








Tue Late Mr. G. C. Roxspurcu.—We learn from 
Worthington-Simpson, Ltd., that Mr. G. C. Roxburgh, 
the manager of their condensing department, died on 
May 17th, after an operation for appendicitis. 





t Iron and Steel Institute, 1933. 





A Costing System. 





FoLLow1ne recent correspondence—see THE ENGINEER, 
February 14th, 1936—on the subject of ‘‘ Uniform Cost- 
ing,” which was initiated by Mr. David Brown, there have 
been requests made that the methods used by this firm 
should be published. 

The following brief description, supplied by David Brown 
and Sons (Hudd.), Ltd., gives the outline of the system, 
which will more readily be understood by referring to the 
accompanying diagram, which has been prepared on the 
lines of a “‘ flow sheet.’ 

Code numbers, used for the classification of customers’ 
orders and overhead charges, are arranged as follows :— 


1 to 99 
100 to 999 : 
1000 to 9999 ... 


Departmental 

Stock and cost control 

Overhead charges ; a number is 
provided for each class of 
expense 

Stock manufacture orders 

Sales orders, further sub-divided 
by commodities 


10,000 to 99,999 ... 
100,000 to 999,999... 


Labour Cost.—Attached to each drawing issued to the 
works is*a planning sheet giving details of the operations 
for the particular job concerned and the time allowed for 
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Material 
Cost 





Labour Material 
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Work in 
Progress 


Manufacturing 
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or 
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THE BROWN COSTING SYSTEM 


each operation. Each man is supplied with a time sheet 
twice weekly, on which he enters the date, machine number, 
order number (one of the five or six-figure order numbers 
listed above), job number, operation number, time started, 
time finished, and time allowed. In the case of machine 
repairing, labouring, crane driving, &c., a time sheet is 
made out indicating the job number or ieee classification, 
the appropriate overhead charges code number and 
departmental number being inserted by the cost office. 

When the time sheets have been checked the total 
number of hours allowed against each sales order is 
extracted by means of ‘ Powers” tabulating equipment. 
Rates per hour, for direct labour and overhead, based on 
allowed time, have been established for each commodity 
and vary for the different sizes. The total time allowed 
for an order extended at the appropriate rate gives the total 
cost of direct labour and overhead. The indirect labour cost 
against the overhead numbers for each department is 
then extracted from the time sheets. 

Material, &c.—The cost against each sales order and 
against each overhead number for the different depart- 
ments is obtained on the “ Powers” equipment. The 
items dealt with under this heading include purchases, 
material from stores, depreciation, electricity, rates, 
taxes, insurance, &c. 

Overhead.—The indirect labour and material, &c., 
against each code number is summarised departmentally, 
totals being obtained for each department and for the 
works as a whole. 

The absorption figure is obtained by deducting the total 
direct labour amount from the combined total direct 
labour and overhead amount. The difference between the 
overhead expenditure and absorption amount represents 
the gain or loss on overhead. 

Manufacturing Profit—Summaries are prepared showing 
the total cost of direct labour, overhead and material, &c., 
for the four-weekly period plus the work in progress at 
the commencement of the period for each order. The cost 
of sales is obtained by taking the whole or a portion of the 
cost against orders which are wholly or partly delivered. 
The difference between the cost of sales and the selling 
value represents the manufacturing profit. 

Total Profit.—This figure is obtained by combining the 
manufacturing profit and the gain or loss on overheads. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 
Forest Conservation. 


THE announcement has been made by the Ministry 
of Trade and Commerce of the appointment by the 
National Research Council of Canada of a special com- 
mittee to study research in all branches of Canadian 
forestry. At the same time, the Quebec Government 
proposes to hold a conference with the New Brunswick 
authorities in regard to forestry matters, realising that 
since the interests of Quebec and New Brunswick are 
similar, there should be uniformity in forestry 
tion in Eastern Canada. The appointment of the National 
Research Council committee followed within a short time 
a National Forestry Conference at Ottawa, at which 
numerous delegates expressed the belief that policies of 














Gain or Loss 
on Overhead 






‘which position he retired in 1931. 


reforestation and conservation should be adopted to save 
the country’s timber resources from destruction by fire, 
insects, and wasteful logging practices. The committee 
will function as an associate committee of the Research 
Council. It will include in its membership representatives 
of the Dominion Departments of Interior and Agriculture, 
members of the forestry departments of each province, 
forestry faculties of universities, the lumber, pulp and 
paper and allied industries. Forestry engineering societies, 
forest protective associations and the Canadian Forestry 
Association also will be represented. 


Flat Steel Industry. 

Sir James Dunn, president of the Algoma Steel 
Corporation, Sault Ste. Marie, Ontario, has announced 
that Canada’s first flat steel industry will be established 
at Sault Ste. Marie in the near future, under plans for 
diversification of the steel plant. Up to the present the 
steel plant at Sault Ste. Marie has been largely engaged 
in rolling rails. Under the new policy it will manufacture 
sheet steel, tin-plate, and kindred products. The result, 
Sir James predicts, will make Sault Ste. Marie “ the 
Pittsburgh " of Canada. 


Seaway Project Revived. 

President Roosevelt’s recent message to the 
Seaway Conference at Detroit is interpreted in Canadian 
political and business circles 
as the probable forecast over- 
tures from the United States 
to revive the St. Lawrence 
development project with 
Canada. If such a move is 
made, the belief is that the 
Canadian Government would 
be disposed to co-operate in 
reaching a somewhat different 
treaty from the one negotiated 
by the late Conservative 
administration, the trouble 
with which was that it was 
construed as so favourable 
to Canadian interests that it 
was voted down. Both the 
Canadian and United States 
administrations, it {is be- 
lieved, would welcome a St. 
Lawrence project now for the 
employment it would bring. 
The original treaty was never 
submitted to the Canadian 
Parliament. Interest in 
Canada is centred in the pro- 
minence given in the Presi- 
dent’s message to the power 
development of the seaway 
project, something which has 
never been done before by the advocates of the waterway 
in the United States or in Camada. Mr. Roosevelt says 
that ‘the public development of St. Lawrence power is 
inseparably linked with the navigation project.” And 
again: “ The construction of dams and locks in the 120- 
mile stretch of river between Lake Ontario and Montreal 
will virtually complete the seaway from the head of the 
Lakes to salt water, and these works will provide an 
abundant supply of cheap power in proximity to a great 
industrial and rural market. 
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Automatic Telephones. 


The effect of mechanical improvement on employ - 
ment is well illustrated by reports made to the Canadian 
Government by the Bell Telephone Company. In recent 
years the use of the dial or automatic telephone has been 
catondling, though, it is understood, not so rapidly as has 

ible. The figures show that in 1929 there were 
8367 emale traffic employees, whereas in 1933, only five 
years later, there were only 4187. The number of tele- 
phones per switchboard operator has in that time increased 
from 91 to 160. The number of manual _telephones per 
operator has increased from 64-2 to 77-5, and of auto- 
matic telephones per employee from 26-8 to 88-5. 


Death of Noted Chemist. 


In the recent death of Dr. Alfred E. Macintyre, 
former chief chemist of the Explosives Division, Depart- 
ment of Mines, Canada has lost one of its most outstanding 
scientists. He was in his seventy-third year. In addition 
to his extensive work as a chemist, Dr. Macintyre was at 
one time editor of the St. John Telegraph. He was born 
in Glasgow, Scotland, but while he was still very young his 
family left to settle in St. John, New Brunswick. From his 
early days Dr. Macintyre was attracted by chemistry, the 
study of which science remained to the end the greatest 
interest of a many-sided intellect. He was the pioneer 
of wood distillation in Canada. He later studied chemistry 
in Glasgow and at Jena, in Germany, where he resided 
and taught for some years. In 1903 he became chief 
chemist and metallurgist at the Quebec Arsenal. His 
services during the Great War were multifarious. Still 

ible for the chemical work in Quebec, he was the 
chief po i rnc in Canada of Woolwich Arsenal as 
slg ge of munitions. He supervised the 
pin cna of the wartime arsenal at Lindsay, Ontario, 
and later became the superintendent in charge there. 
These official appointments express but feebly the part 
which Dr. Macintyre played in making efficient the supply 
of munitions by Canada. In 1919 he became chief chemist 
to the Explosives Division of the Department of Mines, from 
Dr. Macintyre was the 
first Canadian to be elected Vice-President of the Society 
of Chemical Industry. 


New Steam Power Unit. 


The Gatineau Power Company, which operates 
the big hydro development at Grand Falls, New Brunswick, 
will construct a 10,000 H.P. turbo-generator steam unit 
at Dalhousie, New Brunswick, to supplement the Grand 
Falls supply of electrical energy to the plant of the New 
Brunswick In i Paper Company. The new plant 
will cost over 300,000 dollars. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


An Improvement in Exports. 


The exports of iron and steel in April were the 
highest since December last year. The Board of Trade 
Returns show that the total for that month was 177,519 tons, 
valued at £2,927,685. This was an increase of 14,107 tons 
over the March total of 163,412 tons and a rise in value of 
£156,601. The exports of pig iron in April were sub- 
stantially larger than in the previous month at 9053 tons, 
compared with 6673 tons. Of the April total, 3921 tons 
was described as forge and foundry and 5077 tons as acid. 
France took the largest quantity with 2904 tons, Germany 
being next with 2010 tons, the exports to British countries 
amounting to 2179 tons. There was a decline in the 
exports of ferro-alloys from 853 tons in March to 757 tons 
in April. The exports of general descriptions of steel 
however, rose in April by 1675 tons to 14,972 tons, com- 

with 13,297 tons. The improvement was chiefly 
attributable to an increase in the exports to South Africa, 
which rose from 1779 tons in March to 3033 tons in April. 
India took 2436 tons, a rather smaller quantity than in 
March. There was little change in the exports of special 
steels in April compared with March, the figures being 
235 tons and 266 tons respectively ; but the April figures 
relating to girders, beams, and joists were disappointing, 
and showed a decline from 2404 tons in March to 1954 tons. 
The exports of hoop and strip were also down at 3557 tons, 
against 4440 tons in March. In the case of plates, fin. and 
over, exports dropped from 11,731 tons in March to 
10,976 tons in April, the most notable reduction being in 
the shipments to foreign countries, which fell from 6231 
tons in March to 5354 tons in April. There was a sub- 
stantial improvement in the April exports of plates under 
fin. thick, the total being 11,768 tons, compared with 
8711 tons in March. The improvement was spread over 
the export markets, a notable feature being an increase 
in the exports to Canada from 410 in March to 1344 tons in 
April. e exports to Mexico also rose from 945 tons to 
1429 tons. A slight increase was shown in the figures for 
galvanised sheets, which advanced to 19,678 tons from 
18,369 tons in March. A notable increase of 7808 tons 
occurred in the exports of tin-plates in April, the total 
being 30,699 tons, compared with 22,891 tons in the 
previous month. On the other hand, the exports of tubes 
and fittings dropped from 16,806 tons in March to 13,600 
tons in April. Railway material was an item in which 
the shipments improved in April, the figures being 18,131 
tons, compared with 11,132 tons in the previous month. 
Of the April total, 4679 tons went to New Zealand and 
5413 to other British countries. The total exports 
included 10,504 tons of new steel rails and 4752 tons of 
sleepers, fish-plates, and sole plates. In April, South 
Africa was the best customer with a total of 19,839 tons. 


A Decrease in Imports. 


The imports of iron and steel dropped in April 
to 120,773 tons, valued at £494,397, from 130,332 tons, 
valued at £373,652 in March. The imports of pig iron 
last month were a little in excess of the March figures at 
7975 tons, compared with 7601 tons. Of this the imports 
from India amounted to 4442 tons, the remainder, 3533 
tons, being from foreign countries. There was also some 
increase in the imports of ferro-alloys, of which 2424 tons 
were imported in April, compared with 2128 tons in March. 
The April imports included 1759 tons of ferro-silicon and 
silicon alloys. It is interesting to note that the tonnage 
of blooms, billets, and slabs imported in April dropped to 
39,105 tons from 49,293 tons in March, a reduction of 
10,188 tons. Whilst in March 5007 tons came from British 
countries (presumably Canada), none were received in 
April. The largest imports were from France, with 
20,688 tons, Belgium being next with 9251 tons, whilst 
Germany supplied 3324 tons. There was also a reduction 
in the imports of sheet bars, which fell to 9581 tons from 
10,376 tons in March. Of this total, 9271 tons came from 
Belgium and the remaining 310 tons from Germany. The 
imports of wire rods, however, jumped from 8352 tons in 
March to 10,900 tons in April. The imports of steel coming 
under the uninformative heading of “ All other descrip- 
tions ” increased to 18,499 tons from 16,798 tons in March. 
There was a sharp drop in the imports of girders, beams, 
joists, and pillars, which fell to 4745 tons in April from 
8365 tons in the previous month. Of the April total 
France supplied 3065 tons, compared with 3943 tons in 
March ; but only 672 tons came from Belgium, against 
3442 tons in March. The quantities imported from “ other 
foreign countries ” amounted to 1008 tons, compared with 
980 in the previous month. The imports of hoops and 
strip were also down to 3296 tons, compared with 4538 
tons; but the tonnage of plates and sheets brought into 
the country rose from 3056 tons in March to 4137 tons last 
month. The imports of railway material showed a con- 
siderable increase in April, the figures being 4051 tons, 
against 2686 in March. As is usually the case, Belgium 
headed the list of importing countries with 39,071 tons, 
France being second with 28,718 tons, and Luxemburg 
third with 11,921 tons. The imports from Germany 
totalled 10,446 tons. British countries sent comparatively 
little, the total being 12,436 tons, of which Canada 
supplied 7989 tons and India 4445 tons. 


The Pig Iron Market. 


No signs are apparent of the situation becoming 
easier in the pig iron market. On the North-East Coast 
the producers are practically out of the market, but lately 
they have held out hopes that production will be increased 
by the starting-up of a new furnace on Cleveland foundry. 
At the moment the whole output is being absorbed by 
deliveries against contracts placed some time ago. 
Naturally, local and Scottish consumers are loud in their 
complaints of the situation which has arisen through 
the shortage, the more so as it is becoming increasingly 


consumers have entered into contracts running over the 
next month or two for supplies of Northamptonshire and 
are thus better off than those who, in the expectation that 
they would be able soon to obtain Cleveland iron, limited 
their purchases to small parcels. No export business has 
been transacted by North-East Coast makers, and it 
seems probable it will be some time before they are in a 
position to accept this class of business. The quotation 
for Cleveland No. 3 foundry is 70s. for Middlesbrough and 
Falkirk, but the makers state that these prices only apply 
until June 30th and that for delivery after that date 5s. 
per ton extra will be required. In the Midland iron market 
there is practically no forge or foundry iron available for 
delivery before the half-year. A certain amount of busi- 
ness, however, has been transacted at 5s. premium on the 
official quotation of 72s. for Northamptonshire No. 3 and 
75s. for Derbyshire No. 3 delivered Black Country stations 
after July Ist. Efforts are being made by the producers 
to ration customers and they make no secret of their 
intention to check the accumulation of stocks at the 
consuming works, as it is only by this method that they 
can hope to spread the present production over the market. 
In Scotland foundry iron is being absorbed as rapidly as 
it is being produced and in many cases consumers are 
pressing for deliveries against their contracts. New 
business in the Lancashire foundry iron market has been 
negligible, with the exception of a few contracts which 
have been placed for delivery the second half of the year, 
at the usual premuim of 5s. over the current prices. Busi- 
ness in hematite has been restricted by the difficulty the 
producers find in accepting fresh orders for reasonable 
delivery. Last week a shipment of 1000 tons was made 
from the North-East Coast to the United States, which, it 
was explained, was in part satisfaction of a contract for 
4000 tons entered into before the position became so tight. 


The North-East Coast and Yorkshire. 


The steel works on the North-East Coast are 
operating practically at full capacity in all departments. 
The belief that higher prices will be charged upon deliveries 
of structural steel after June 30th has led to consumers 
exercising pressure to obtain as much material as 
possible before that date; but most of the makers are 
behindhand in deliveries, and it seems unlikely that these 
will be made up before the half-year. It is understood 
that those firms which have been obliged to place con- 
tracts for delivery after June 30th have been compelled 
to pay higher prices than those now ruling, although these 
have varied according to the nature of the contract. The 
fact that all the constructional engineers on the North- 
East Coast are busily employed, and can see their way to 
maintain their present rate of operations for some months, 
naturally encourages the steel makers to anticipate the 
continuation of the present extraordinary demand for joists 
and sections, even if prices are substantially increased. 
The shipbuilding industry on the North-East Coast, 
which for many years was in a very depressed con- 
dition, is now providing a good outlet for shipbuilding 
steel. The production of semi-finished steel continues at a 
heavy rate, but new business in this department has 
been scarce, since few of the works are in a position to do 
more than accept replacement contracts. The position 
of the re-rollers, however, has been improved by imports 
of Continental material, and less has been heard of com- 
plaints of operations having to be restricted through a 
shortage of billets. The sheet mills are experiencing a good 
demand from home consumers, and the requirements of 
motor car makers in particular are on a heavy scale. 
Export trade in one or two markets has improved slightly 
of late, but the competition of Continental makers has 
seriously affected business with a number of overseas 
countries. In the Yorkshire market little change has 
occurred in the situation. Production is at a record rate 
in several departments, and in others mills are being run 
practically at ity. Makers are confident that prices 
will be advanced after June 30th and are not keen on 
accepting new business. The demand for basic billets is 
in excess of the capacity of the works, and lately con- 
sumers’ requirements of acid carbon steel billets have shown 
a slight improvement. In the stainless steel department 
business seems to be continually expanding, and there is 
also a satisfactory production of A.I.D. inspected steel 
for aircraft. Only a moderate trade has been transacted 
in high-speed steel. Quotations, however, are unc 
at 2s. per lb. for 14 per cent. tungsten steel to 18s. per Ib. 
for 17 per cent. tungsten content. 


Current Business. 


An order for a pair of dock gates for Falmouth, 
together with electrical operating machinery, has been 
secu by Head, Wrightson and Co., Ltd., of Thornaby- 
on-Tees. Harland and Wolff, Ltd., have obtained @ con- 
tract for a steamer, 8500 tons deadweight, from the Ulster 
Steamship Company, Ltd., Belfast. It has been decided 
to close the business of Blake, Barclay and Co., Ltd., 
engineers, Victoria Works, Greenock. This firm specialised 
in the manufacture of sugar-making machinery. The 
contract for the erection of a new opening bridge over the 
Forth and Clyde Canal at Hungryside, on the Torance- 
road, has been given to Sir William Arrol and Co., Ltd., 
Glasgow. The cost of the bridge will be £21,000. A con- 
tract for steel work, amounting to £150,000, required in 
the erection of paper board mills at Warri m, has been 
placed with Edward Wood and Co., Ltd., of Trafford Park. 
The plant for the mills will be provided by Walmsleys 
(Bury), Ltd. An order for a cargo steamer, 7600 tons, has 
been placed with William Gray and Co., Ltd., West Hartle- 
ol. Simons Carves, Ltd., engineers, of Cheadle Heath, 
Stockport, have secured an order for boilers with furnaces 
to burn anthracite duff from Amalgamated Anthracite 
Collieries, Ltd. The maximum evaporative capacity of 
the boilers will be 36 lb. of water per hour. Acceptance of 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


and Finance Company, Ltd., for fifty 20-ton hopper- 
bottom coal wagons at £244 each has been recommended 
by the Liverpool Corporation Electric Power and Lighting 
Committee. The Department of Overseas Trade announces 
that the following contracts are open for tender :— 
Argentine, the Argentine State Railways: supply and 
delivery of seamless steel and copper piping (Buenos Aires, 
June 9th); Uruguay, State Insurance Bank:  con- 
struction of strong room accommodation (Montevideo, 
July 16th); Australia, Melbourne City Council: supply 
of boiler plant, comprising water-tube boiler, superheater, 
oo burners, &c. (Melbourne, June 15th); New 

ealand, Government Public Works Department: supply 
and delivery of a large air compressor driven by electric 
motor or heavy-oil engine, piston displacement 600 or 800 
cubic feet per minute (Wellington, June 9th); India, 
Corporation of Caleutta : supply of a modern incinerator 
plant for destruction of refuse (Calcutta, July 17th) ; 
South Africa, South African Railways and Harbours : 
supply and delivery of three new steam tugs (Johannes- 
burg, July 6th); steel boiler and superheater fiue tubes 
(Johannesburg, June 22nd). 


Copper and Tin. 


Steady conditions have ruled in the copper market 
this week, and the uncertainties of the international 
political situation appear to have less influence on the posi- 
tion. The fluctuations of the sterling exchange, however, 
have operated against the purchase of American copper, 
and the domestic demand in the United States has been 
confined to daily transactions totallmg a few hundred 
tons. This limited activity, however, is only to be expected 
after the violent buying movement which preceded the 
recent increase in price. As a result of those purchases, 
the producers are now in a strong position and production 
is earmarked for many weeks to come. A proportion of 
the buying was for delivery in July, and after, so that it 
may be some time before a strong demand again develops 
in the American market. Continental buying generally 
has been quiet, although a certain amount of copper has 
been taken up by Central European countries. In the 
London standard market prices have shown a tendency 
to advance, although the turnover has not been large. 
Anticipations that this market would be used for hedging 
against fluctuations in the Continental exchanges have been 
disappointed. The stocks of rough copper in this country 
continue to be depleted by shipment to the Continent 
where the metal is refined. There may be some decline, 
however, in this business as most of the metal remaining 
here is firmly held, principally by important merchant 
firms. Unofficial American statistics show that the world’s 
stocks of refined copper had fallen to 471,000 short tons 
at the end of April. The American stocks were 233,610 
tons, whilst the total in other countries was 237,390 tons. 
The apparent world consumption is estimated at 142,297 
tons for April, compared with 136,988 tons in March... . 
Little interest has been shown in the tin market. Specula- 
tion has been almost non-existent for months, owing to the 
artificial conditions which have ruled, and at the same 
time the high backwardation discourages hedging opera- 
tions. So much business, it is stated, is now done direct 
between producer and consumer that the volume of busi- 
ness on the London Metal Exchange has been sharply 
affected. Quiet markets have been the rule for a week or 
two, and at times dealings have been confined to one or two 
transactions. The uncertainty of the American exchange 
has influenced business with consumers in that country, 
and Continental buying has been equally slow. The 
backwardation has dropped to about £4 10s. per ton. 


Lead and Spelter. 


Prices in the lead market have been inclined to 
fluctuate chiefly owing to the unstable exchanges rather 
than to any lessening in the industrial demand. Neverthe- 
less, some disappointment is expressed that the market 
has not recovered more quickly from the recent decline 
which went further than the situation warranted. The 
cessation of active hostilities in Abyssinia has exercised 
some influence on conditions here, but this is of rather a 
sentimental character, since it is doubtful if the Italian 
war requirements at any time had much effect upon the 
London market. The supplies of lead from Empire coun- 
tries reaching this country amount to a considerable 
total, but they seem scarcely large enough to satisfy the 
persistent demand from consumers. Lately there have 
been cases in which manufacturers of lead products have 
found themselves in a difficult position through their 
inability to obtain prompt metal. This is because most 
of the lead reaching this country is earmarked for delivery 
against existing contracts. There seems to be no relaxa- 
tion in the demand from consumers; battery-makers, 
cable-makers, and manufacturers of pipes and sheets are 
all experiencing a request for their products. 
Business in lead on the Continent has been maintained 
at recent levels, and it is suggested that now that the 
Abyssinian war is over the Italians may resell some of 
the lead they purchased for war purposes. On the other 
hand, the rearmament which is going on in so many 
countries in Europe should continue to provide an outlet for 
considerable quantities of the metal.... The easier tone 
noticeable in the spelter market recently has continued, 
and the price has receded slightly over the week. Some 
speculation has developed but not sufficient to check the 
reactionary tendency. Rumours have again been current 
in the market that negotiations for the reconstruction of 
the old Zinc Cartel are progressing favourably. me 
however, these negotiations have not yet 

advanced stage, and probably there will be Prem sone 
difficulty in arranging an international agreement to 
control the production of this metal. The fact that Poland 
has abandoned the gold standard may create fresh 
difficulties, as it will enable the Polish smelters to compete 
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Current Ptices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 


British Steelmakers : joists, 22s. 6d.; plates and sections, 15s. 
PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E.. Coast— % -6:; 6. £ s. d. 
Hematite Mixed Nos. .. 316 6.. 320 
No. 1 317 0.. 3 3 6 
Cleveland— (D/d Teesside Area) 
No. 1 on - aoe we es 3.4 0 
No. 3 G.M.B.. . 3 10 0. 361 6 
No.4 Forge .. .. Tak Min 3.0 6 
Basic (Less 5/— rebate’ 312 6. 
MIpLaNps— 
Staffs— (Delivered to Black Country Station 
North Staffs. Foundry We ae 
” » Forge 2.29: 2 .,. — 
Basic (Less 5/— rebate)... 312 6.. — 
Northampton— 
Foundry No. 3 312 6. 
Forge oF +6. _— 
Derbyshire— 
No.3 Foundry .. .. 315 0.. - 
DOAgR : wetasiny asclisre® AD), @:. — 
ScoTtLanp— 
Hematite, f.0.t.furnaces 3 17 0. _- 
No. 1 Foundry, ditto “Se a ee _ 
No. 3 Foundry, ditto 319 0... - 
Basic, d/d (Less 5/- rebate) 3 12 6 .. — 
N.W. Coast— (3 17 0Od/d Glasgow 
Hematite Mixed Nos. .. (4 2 6 ,, Sheffield 
4 8 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.— £ s. d. , So a 
Ceawea WOM. <.5. 5 i. an Ae 6). 9 5 0 
Best Bars oof Bhi, oe HERO Te 912 6 
8. Yorrs.— 
Cebwa Bats 225°3. 610 2 @*:. 9 5 0 
Best Bars a ate Re ee es 912 6 
MipLtanps— 
Crown Bars .. . ri ow oo 2 9 5 0 
Marked Bars (Stafis.) . 1210 0. 12 0 0 
No. 3 quality... .. .. 810 0. ~_ 
No.4 ,, wel et Mee Oe We _ 
ScoTLanp— 
Crown Bars 10 2 6 950 
Best.. .. 10 12 6 915 0 
N.E. Coast— 
Common Bars te Fa ak 9°23 6 
Best Bars a 5 jack La 912 6 
Double Best ak Te a a 10 12 6 
STEEL. 
LONDON AND THE SourH— Home. Export 
a oe ce. a. 
Angles 810 0. we) 48.0 
Tees.. 910 0. *8 10 0 
Joists 817 6. *7 10 0 
Channels.. .. 815 0. *7 15 0 
Rounds, 3in. and up 910 0. *8 10 0 
ve under 3in. 9-9". : 7 6 ® 
Flats, 5in. and under et oe ee Te 
Plates, jin. (basis) 900. 715 0 
“ fin. .. 950. 8 0 0 
a fin. .. 910 0. 8 5 0 
A fein. .. 915 0. 810 0 
Ly eggs 910 0. 900 
Norru-East Coast— wee £s.d. 
- Angles STi *7 10 0 
Tees. . OTs. *8 10 0 
Joists 815 0. *7 10 0 
Channels. . ys e123. *7 15 0 
Rounds, 3in. and up ex ial, I *8 10 0 
a under 3in. ae Oe; ae 710 0 
Plates, jin. .. 815 0. 715 0 
oa So >. & eo. 8 0 0 
- ais 2 2... 8 5 0 
se SG, oe ib) Se ee 810 0 
rr tin. . 9: £6. 9 00 
Boiler Plates, jin. 9.6 ;@:. _ 


MIpLaNDs, AND LEEDS aND DistrRict— 


£ s. d. 

Angles 8. 4',46.% 
Tees.. Of Fee B53. 
Joists 815 0. 
Channels. . 812 6. 
. Rounds, 3in. and up , 2. 
” under 3in. eR 
Flats, 5in. and under Beh Bip 
Plates, jin. (basis 817 6. 
deel Lei 2 926. 

As Zin, weet or Ss 
es os o12 ¢. 

a tin. . tt ie ae 
Boiler Plates, hy 9 4, é, 





4 mo~I @ 
_ -_ 
on f—) 
eooooo o ecsccocon & 


“10 OO @w 
cd 
—) 





STEEL (continued). 


Home, Export. 
Guascow anp District— £ s. d. £ s..d. 
Angles me *7 10 0 
Tees. . On9. #6". 810 0 
Joists 815 0.. *710 0 
Channels. . hs eek Moe *7 15 0 
Rounds, 3in. and up 9 76.. *8 10 0 
mm under 3in. eS fel 710 0 
Flats, 5in. and under | ee ee 817 6 
Plates, jin. (basis) 815 0. 715 0 
a fein. .. Le ay ees 8 0 0 
= fin. .. 9 5 0.. 8 5 0 
» fein... e109. 6... 810 0 
a jin. .. 9. 6.40, 9 0 0 
Boiler Plates .. ® 6 iQ. —_ 
Sourn Wares ArEa— & &°¢. 2° #2. 
Angles Se ae “7 10 @ 
Tees.. ee a Se: *8 10 0 
Joists 815 0.. *7 10 0 
Channels. . s 812 6.. *7 15 0 
Rounds, 3in. siiloes up Or Fs Beas *8 10 0 
be under 3in. OD On 710 0 
Flats, 5in. and under Ory HX 817 6 
Plates, jin. (basis) 6:27. 4. 715 0 
eee * ee ©: 9s Biss 8 0 0 
ibs Pie Wax 8 5 0 
” fein. .. ols 0. 810 0 
” tin. .. 910 0.. ‘ 900 
TrRELAND— BELFAST Rest or IRELAND. 
a me § $ a. d; 
Angles 812 6.. 815 0 
Tees. . @:28::: 4... 915 0 
Joists Oo -O O44... 9 2 6 
Channels. . : e179? 6s 9 0 0 
Rounds, 3in. inal up A? ge lee 915 0 
- under 3in. ae BS ess 9 4 6 
Plates, jin. (basis) 9: O:i-Or ® 1:26 
vo On 2 a Oe 1. 9 7 6 
” fin. .. O'S <* 912 6 
ee ee ois O°: 917 6 
ene 1 tee 2188... 915 0 
OTHER STEEL MATERIALS. 
Home. Export 
Sheets. £ s. d. £ 8. d. 
10-G. to 13-G., f.o.r. 915 0.. 9 0 0 
14-G. to 20-G.,d/d ..2 11 5 0... 910 0 
21-G. to 24-G., d/d <. Ab ae Bi: 915 0 
25-G. to 27-G., d/d ee Pe ee M..7.,¢ 


The above home trade prices are pa aeen lots and over; 
2-ton and 4-ton lots, 10s. per ton extra ; and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 


Home. £ s. d. 
4-ton lots and up .. - 1310 0 
2-ton to 4-ton lots - 1317 6 
Under 2 tons -. 1510 0 
Export : £12 15s. 0d., c.i.f. India. 


£11 15s. 0d., f.0.b. other markets. 
Scandinavia: £10 10s. 0d. to £10 15s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 0s. Od. 


Billets. £.8..¢a 
Basic (0-33% to 0-41% C.) PTS ORS NG 

» Medium (0-42% to0-60%C.).. 710 0 

» Hard (0-61% to 0-85% C.) 8 0 0 

ob » (0°86% to 0-99% C.) . 810 0 

” » (1% C. and up) 0 HO 58 

Soft (up to 0-25%C.), 500tonsandup 517 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 

as a oh ae oe 


oe Light, f.o.t .. 


FERRO ALLOYS. 

Tungsten Metal Powder. . 3/3 per Ib. 

Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 10 0 7/- 
ob el 6 p.c. to 8 p.c. £21 0 0 7/- 
“ ™ 8 p.c. to 10 p.c. £21 0 0 7/- 

” ” Specially Refined .. 

id id Max. 2 p.c. carbon £33 10 0 11/- 
” ” » 1 p.c. carbon £36 5 0 11/- 
” ” » 0-50p.c.carbon £37 5 90 12/-- 

» carbon-free .. 94d. per lb. 

Metallic Ghestsinm.,, 2/5 per Ib. 


£11 5 Ohome 
£12 15 O scale 5/- p.u. 


Ferro Manganese (loose), 76) pc... 
Silicon, 45 p.c. to 50 p.c. 


i »  Mpo. £17 17 6 scale 6/— p.u. 
» Vanadium .. 12/8 per lb. 
» Molybdenum 4/6 per Ib. 
» Titanium (carbon thee} 9d. per Ib. 
£200 to £205 


Nickel (per ton) 
Cobalt .. .. 


6/3 to 6/9 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, May 20th. 


Coprer— 
ORM nie ise ss £36 5 Oto £36 6 3 
Three months .. £36 11 3to £36 12 6 
Electrolytic ; £40 10 Oto £41 0 0 
Best Selected Ingots, d/d Bir- 
mingham .. . a £41 5 0 
Sheets, Hot Rolled £70 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. . 10}d. 10}d. 
»  Brazed (basis) 10}d. 104d. 
Brass— 
Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed f 113d. 1ljd. 
Tr— 
0 er eee £198 5 Oto £198 10 0 
Three months .. £193 15 Oto £194 5 0 
Leap £15 7 6to £15 10 0 
SPELTER : =f £14 7 6to £14 12 6 
Aluminium Ingots (British) . £100 
FUELS. 
SCOTLAND. 
LANARESHIRE— Export. 


(£.0.b. See NR Unscreened 14/- to 14/6 


Hamilton Ell 17/- to 17/6 
Splints 18/6 to 19/- 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 13/- to 13/6 
FiresHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam . : 14/9 to 15/- 
Unscreened Navigetion 13/— to 13/6 
LoTHIANs— 
(f.0.b. Leith}—Hartley Prime 13/9 to 14/— 
Secondary Steam .. 12/9 to 13/- 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 14/9 to 15/ 
» Second... .. 14/- to 14/6 
» Best Small .. 12/- 
Unscreened 13/6 to 15/~ 
Duraam— 
Best Gas... 14/8 
Foundry Coke 20/- to 23/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 26/— to 29/- _ 
South Yorkshire Best .. . 23/- to 24/- _ 
South Yorkshire Seconds .. 20/—*to 21/— oa 
Rough Slacks -» Il/- to 12/- — 
Nutty Slacks . 10/- to 11/- _— 
CarpisF— SOUTH WALES. 
Steam Coals : 
Best Admiralty wind 19/6 
Best Seconds és 19/- to 19/44 
Best Dry Large pe ae the 18/9 +o 19/3 
Ondinariée® 60°09 AE FOOD Se 8 00 8/6 
Bunker Smalls .. .. .. .- «+ «+ 13/6 to 14/6 
Cargo Smalls .. “Shear ater . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 28/- to 47/6 
Furnace Coke 24/- to 25/- 
Patent Fuel 21/- 
SwanszEa— 
Anthracite Coals : 
Best Large .. p 36/— to 40/- 
Mashinaasede Cobbles. 41/~ to 48/6 
Nuts 40/- to 48/6 
Beans 25/- to 35/- 
Peas “ei Sian 19/- to 23/- 
Rubbly Culm 11/6 to 12/- 
Steam Coals : 
Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil ‘0-950 ener. 33d. 
‘ 4d. 


Diesel Oil 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Commercial Treaties. 


Two significant facts in the treaty of commerce 
which has been signed with the United States after almost 
interminable negotiations are the statement in the pre- 
amble that both countries are anxious to contribute to the 
removal of obstacles to commercial exchanges and the 
recognition of most-favoured-nation treatment to the 
United States. The latter concession disposes of French 
efforts to enter into treaties on a reciprocal basis that 
implies preferential treatment to some countries at the 
expense of others. It is true that most-favoured-nation 
treatment is accorded to Great Britain under the existing 
temporary commercial arrangement, but the treaty with 
the United States is definite and, therefore, returns to the 
old order of things, except so far as concerns import 
limitations, Its continuance is, however, implied to 
depend upon the stability of French currency being main- 
tained in relation to the dollar. A return to freer exchanges 
is only possible by a suppression of quotas, which has long 
been officially declared as desirable and was to have been 
included in the emergency decrees that were put into 
operation last summer. Except for one such decree, the 
suppression of quotas had to be abandoned on account of 
opposition from all industrial interests. So much has been 
done to build up a new economic system under cover of 
import restrictions that their removal might involve a 
collapse, but as the system has so far failed to produce 
any good results it may well be allowed to go, now that 
there is admittedly no hope for the future without a profit- 
able foreign trade. It would necessarily be a gradual 
process depending upon a return to financial stability 
abroad. 

Traffic Rationalisation. 

Arrangements have been made in two districts 
in the Nord and Est for a distribution of heavy traffic, 
principally iron, between the railways and waterways, 
the former receiving 85 per cent. and the latter 10 per cent. 
in the one case and 60 and 30 per cent. respectively in the 
other, the remaining percentages being reserved for distri- 
bution as occasion may arise. This appears to be the first 
arrangement of its kind, and may be followed by similar 
agreements with the idea, eventuall), of putting into 
operation a general plan whereby such arrangements will 
be rendered compulsory. A commission has been at work 
at the Ministry of Public Works for a considerable time 
upon a plan for settling a long-standing feud between the 
rival interests, and it is apparently adopting the policy 
of the Road and Rail Traffic Co-ordination Committee, 
which led the railway companies into making agreements 
with local road hauliers with the object of testing their 
practicability. The success of these efforts enabled the 
Committee to prepare a general scheme on similar lines. 
So far as its legal aspect is concerned, the rationalisation 
of road and rail traffic is complete, but its complexity 
gives rise to an opposition of interests, and while the scheme 
operates satisfactorily as a whole it will probably take a 
long time before all friction is removed and the plan works 
with perfect smoothness. In the same manner, the partial 
arrangements between the railway companies and the 
waterways may prepare the way for a general rationalisa- 
tion of traffic which will put an end to competitive methods 
that have always entailed serious loss to the railways. 


Labour Incidents. 


The attitude of labour in its disputes with 
employers is taking a singular form. At Boutellerie, near 
Amiens, a factory e' on munitions closed down nearly 
two months ago through the firm’s inability to pay wages 
because the State was in arrears with payments and, 
moreover, the Finance Department threatened to seize 
and sell the works for non-payment of taxes on war profits. 
The fact of there being orders in hand suggested to the 
men that they might work instead of depending on 
unemployment relief, and last week a number of them took 
possession of the works and discussed ways and means of 
running them on the men’s own responsibility. Apparently 
they failed to come to a decision, for the local authorities 
intervened to press the Government for a settlement that 
would enable the firm to re-open the factory. It seems 
probable that this result will be achieved. Another 
incident occurred at an aircraft factory at Havre, where 
500 men went on strike as a protest against the discharge 
of two of their comrades who had been implicated in a 
previous strike. They remained in the factory until the 
two men were allowed to return to their jobs. The strikers 
also obtained payment of wages for the two days during 
which they had installed themselves in the works. 
similar incident happened at an aircraft factory at 
Toulouse, where the men were supported by the Mayor, 
who required that full satisfaction should be given to 
them, even to an adjustment of wages and the creation of 
a trade union committee inside the works. The Socialist 
success has encouraged labour to test its power to obtain 
complete autonomy with regard to employers, who fear 
that they may be rendered powerless by influences at 
work against them. 


The Steel Trade. 


Although negotiations for a suitable working 
agreement between the Comptoir Sidérurgique and mer- 
chants are not yet completed, the issue of a schedule of 
prices for the Paris area implies that a settlement may be 
expected before long. These prices form the basis of a 
settlement intended to remove all risk of competitive 
selling. The Paris list has given steadiness to the market, 
which threatened to get out of hand. There is no active 
buying except by the State and for public works. The 
iron and steel production continues to increase, and during 
the first quarter of the year the output of raw steel was 
1,672,000 tons, an increase of 194,000 tons compared with 
the similar period of 1935, whilst the production of pig 
iron was-1,551,000 tons, an augnientation of 100,000 tons. 
During March the production of rolled steel was 575,000 
tons, an increase of 70,000 tons as compared with March 
last year. Except for a notable falling off in rails, there 


British Patent Specifications. 


When an i: tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 
of Specifications may be obtained at the Patent Office, 

thampton-buildi hancery-lane, W.C., 





Copies 
Sale Branch, 25, S 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptunce of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


445,446. May 10th, 1935.—SrartinG APPARATUS FOR INTERNAL 
ComsBustion Enoines, Robert Bosch Aktiengesellschaft, 
4, Militirstrasse, Stuttgart, Germany. 

This invention relates to a starting apparatus for internal 
combustion engines of the type wherein a driving member, in 
order to effect its axial movement into engagement with a part 
of the engine, is in screw-threaded engagement with a threaded 
sleeve, which is slidable on the starter shaft and is connected 
therewith by an automatically operating friction clutch. In 
the drawing A is the driving shaft of an electric starting motor. 
A threaded sleeve B is arranged so as to be longitudinally dis- 
placeable and revoluble on the shaft. The sleeve has two threads 
C and D. On the thread C is mounted a pinion E, and on the 
thread D a nut F, which is formed as the pressure member of a 
friction dise clutch. On the two ends of the sleeve stop rings 
G and H are secured. The friction dise clutch consists of a cup 
J, which is keyed fast on the driving shaft of the starter, and 
two sets of friction discs which are coupled to the cup and the 
nut F respectively. K is a pressure plate and M a number 
of springy discs. Between the springy discs and the ring H on 
the threaded sleeve B is a weak helical spring N, O is a stop ring 
for the nut F, which limits the movement of the nut in the direc- 
tion away from the friction dises. The apparatus works in the 
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following way :—To start the engine, the driver switches on the 
electric motor. The rotation of the starter shaft is transmitted 
by the clutch to the threaded sleeve, which clutch in this position 
of the pinion and the sleeve is only lightly compressed by the 
spring N. Owing to its inertia ea screws itself forward 
along the sleeve in a direction towards the fly-wheel of the engine 
until it abuts against the ring G on the sleeve. Once the pinion 
bears on the ring the threaded sleeve can no longer rotate rela- 
tively to the pinion which is retained in the toothed rim of the 
fly-wheel. The nut F which now overruns the stationary sleeve 
screws the sleeve with the pinion further, until the stop ring H 
on the sleeve bears on the springy discs and so presents an 
abutment for these latter and the pressure plate At this 
moment the friction clutch is immediately fully operative, and 
can rotate the engine. If on the engagement of the pinion its 
teeth should come against those of the toothed rim of the fly- 
wheel, no damage can result, since the friction clutch in this 
position of the sleeve cannot be fully operative, because the 
friction discs only stand under the pressure of the spring N and 
therefore soon begin to slip, and therefore also only permit the 
transmission of a small amount of force. The advantage of this 
apparatus is that both the engagement of the pinion, as well 
as the putting into operation of the friction clutch, are effected 
completely automatically.—April 9th, 1936. 


TRANSFORMERS AND CONVERTERS. 


445,418. October 2nd, 1934.—-MEANS FOR COMMUTATION IN 
ELectric CONVERTING ARRANGEMENTS EMPLOYING D1s- 
CHARGE Devices, The English Electric Company, Ltd., 
Queen’s House, 28, Kingsway, London, W.C.2. 

The invention relates to are or discharge-extinguishing means 

in systems for transferring electrical energy between a direct- 

current circuit and a polyphase alternating-current circuit 

using are or discharge devices. In inverters changing D.C. 

to A.C., it is necessary to provide special means for applying a 

negative potential to an electrode for extinguishing the arc 

or discharge. This means usually takes the form of a condenser 
connected between anodes and which discharges automatically 
to extinguish the are from one anode when an arc is formed 
from the next anode. According to the invention current 
transformers in series with the anodes are coupled together, 
so that while one is energised in response to the rising current 
following the ignition of its anode, it supplies the other trans- 
former, which thus, during the current transference, maintains 
an extinguishing voltage in the circuit of its anode, for example, 
by maintaining the anode at a low or negative potential. The 
drawing shows an arrangement of inverter for producing 
symmetrical three-phase A.C. from a D.C. supply, in which 
three valves have their anodes connected to the star-connected 
primary windings of three transformers. The positive pole 
of the D.C. supply is connected to the star point of these primary 
windings, while the negative pole is connected through the 
smoothing choke coil A to the cathodes. The secondary wind- 
ings B, B, and B of the transformers are connected in star 
with their outer ends connected to the three-phase output 
terminals R, 8, and T. Ignition of the arcs is produced by 
voltage impulses which are applied in cyclic succession to the 
grids of the valves, the oie having a negative potential 
relatively to the cathodes during the extinction period. When, 
in operation, the valve 1, for example, has received its ignition 
impulse, a direct current of fairly steeply rising intensity flows 
from the positive pole of the source of direct current through the 
transformer winding to the anode of the valve 1, and to the 
negative pole of the source of direct voltage through the cathode 





extinguish the arc or discharge in the valves. A current trans- 
former D is disposed between the negative pole of the D.C. 
supply system and the cathode of the valve 2, the secondary 
voltage of this transformer acting upon the primary of a current 
transformer E, of which the secondary is in series with the 
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winding of the first transformer. In this way the voltage of the 
anode of the valve 1 remains negative relatively to the cathode 
for a longer period of time than would be the case with the 
known methods of condenser-produced extinction.—April 2nd, 
1936 


ELECTRICAL APPLIANCES. 


445,402. August 6th, 1935.—Grips ror Etzcrron Dis- 
CHARGE Devices, Telefunken Gesellschaft fiir drahtlose 
Telegraphie m.b.H., 12-13, Hallesehes Ufer, Berlin, 
Germany. 

According to this invention, grid electrodes are made from 

substantially homogeneous copper-beryllium alloy wire, the 

wire being of similar composition throughout. An alloy of 

97-5 per cent. copper and 2-5 per cent. beryllium has been 

found particularly satisfactory. This material is very advan- 

tageous for use for the purpose in question because its heat con- 
ductivity is about the same as that of copper, that is, much 
higher than that of nickel or molybdenum. Thus heat applied 
to the grid is rapidly conducted away, so that the grid 
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will assume a relatively low steady temperature. Again, a 
property possessed by copper-beryllium and one which con- 
tributes largely to the maintenance of a low steady temperature 
is its good heat reflective power, so that a grid made of this 
material takes up relatively little radiated heat from the hot 
cathode. Further, the material is easy to weld and different 
parts made of the same alloy can be easily united by welding. 
so that it is easy to make both a grid and its fixing braces of 
copper-beryllium alloy, with the result that heat is rapidly 
conducted away even from parts of a grid winding furthest 
from the grid braces. Lastly, the material has good mechanical 
properties and can be made into hard and stiff wires which retain 
their shape.—April 8th, 1936. 


445,403. August 8th, 1935.—ELECTRO-MAGNETIC RELAYS, 

O. Hendler, Hameaustrasse No. 44, Vienna XVIII, Austria. 
This relay switch is said to be peculiarly silent in its action. 
As shown, it is intended for controlling two circuits, one between 
the contacts A A and the other between B and a corresponding 
contact. These contacts are embedded in an insulating block 
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C with a semi-circular bore. In this bore there is a heart-shaped 
insulating piece D, which has a cavity E filled with mercury. 
This mercury serves to complete the circuit between the contacts 
when the part D is in the appropriate position. The part D is 
moved from one position to the other by the solenoid F and 








was an all-round improvement in other materials, merchant 
iron reaching a total of 114,000 tons and sheets 83,000 tons. 





of the valve as well as through the choke coil A. Condensers 
C, C, and C are disposed between the valves, whose duty is to 


connecting-rod G.—April 8th, 1936. 
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PUMPING AND BLOWING MACHINERY. 
January 25th, 1935.—ELEcTRO-MAGNETICALLY 
Arm Pumps, G. Szekely, 3, Tummelplatz, Graz, 
Austria. 
This pump is operated by a solenoid A energised by alternat- 
ing current. The armature B is connected with the diaphragm 
C by the strap D. The diaphragm is of rubber, and is mounted 


445,441. 


N°445.441 

















on a rubber block E fixed on the crosshead F. The pull of the 
solenoid acts in opposition to the compression of the rubber 
block and vibrates the diaphragm. The pumping chamber is 
enclosed by the cover G, in which there are the inlet valve H 
and the annular disc valve J. Care is taken so to propor- 
tion the that their period of resonance is in sympathy 
with the periodicity of the electricity supply.—April 9th, 1936. 


CRANES AND CONVEYORS. 


445,445. March 27th, 1935—A Rorter Conveyor, E. 
Piquerez, 4, Avenue de la Pommeraie, Saint Cloud, France. 
This is a conveyor for moving motor vehicles during the 
process of cleaning, p bly by means of jets of water. The 
conveyor comprises a series of rollers, which are driven by a 
motor B by means of a chain C. This chain engages sprocket 
wheels D on the roller spindles, and is kept in engagement by 
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guides E E. It returns on a skidway F. The rollers are carried 
by ball bearings which are proof against the entry of grit and 
water. As the vehicle 4 nap agome along the conveyor it is jolted 
in passing from one roller to another, which assists in dislodging 
dirt. At the delivery end of the conveyor the rollers G are not 
driven by the motor B, and the vehicle is driven away under its 
own power.—April 9th, 1936. 


METALLURGY. 

445,416. September 8th, 1934—CasTiInG ALUMINIUM AND 
OTHER Non-FeRROUS Merats, A. C. Allday, of Marshall 
Castings, Ltd., of Metallurgical Foundries, 124, Cuckoo- 
road, Nechells, Birmingham. 


It is explained that it is sometimes difficult to eliminate 
air from die castings, and that they are consequently porous. 
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The example illustrated is a carburettor body A, which is 
moulded in a four-part die, and is poured through the gate B. 
A communication is made at C with an air pump to evacuate 
the interior of the die block and the suction is maintained while 
the pouring is in progress.—April 8th, 1936. 


445,651. April 29th, 1935——-MoLyBDENUM ALLOY STEELS, 
Climax Molybdenum Company, No. 500, Fifth-avenue, 
New York, United States of America. 

This invention relates to a molybdenum alloy steel a 
larly adapted for use as a material for the making of dies and 
other forming parts to be used at high temperature. It has as 








its essential ingredients the following elements :—Iron : carbon, 
0-10 to 0-7 per cent.; manganese, 0:10 to 2-0 per cent.; silicon, 
0-50 to 2-5 per cent.; chromium, 0-01 to 11-0 per cent; molyb- 
denum, 1-0 to 8-0 per cent. While the principal specific com- 
itions are included within the ranges given above, the 
inventors have found that in certain cases the proportion of the 
various elements in the alloy may’ be varied within narrower 
limits, as follows :—Iron: carbon, 0-20 to 0-60; manganese, 
0:35 to 0:65; silicon, 0-50 to 2-0; chromium, 1-5 to 11-0; 
molybdenum, 3:5 to 8-0. In addition to the foregoing ingre- 
dients, in either range from 0-01 to 2-50 per cent. alshel on jor 
from 0-01 to 2-00 per cent. vanadium may be added where the 
—— properties of these alloying elements are desired, but 
ese may be omitted when their special properties are not 
desired. ithin the ranges set forth it has been found that the 
carbon imparts an initial hardness to the alloy which would 
not be retained normally at high temperatures, but the ela- 
tively large amount of molybdenum employed serves to retain 
this hardness at high temperatures, and in addition eliminates 
temper hardness and brittleness and gives maximum hardness 
and toughness, as well as retaining the hardness after the alloy 
has been heated or worked at high temperatures. The molyb- 
denum also serves to eliminate fire checking.—April 16th, 1936. 
445,268. August 3lst, 1934.—Rerinine Copper, A. L. Mond, 
19, Southampton-buildings, Ch y-lane, London, W.C.2. 

Cupees is melted in a tiltable furnace by the radiant heat 
of an electric resistance A. The outlet from the furnace is closed 
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by a flexible trunk B and a neutral gas is supplied to the interior. 
It has been found in practice that the copper obtained by the 
treatment according to this invention is oxygen-free, and after 
the well-known tempering in hydrogen exhibits good mechanical 
strength properties.— March 31st, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 


445,409. October 4th, 1934,— 
HypRAvLic Jacks, G. 
Bowman, 91a, Mora-road, 
Cricklewood, London, 
N.W.2; @G. ©. . 
‘‘Ivydene,” Preston-road, 
Wembley, Middlesex, and 
S. Smith and Sons (Motor 
Accessories), Ltd., Crickle- 
wood Works, Cricklewood, 
London, N.W.2. 

This is a hydraulic jack for 
such purposes as raising motor 
vehicles, and comprises two 
telescopic tubes A and B, which 
are extended by a supply of 
fluid under pressure through 
the branch C. A tight sliding 
joint is maintained between the 
two tubes by the rubber ring 
D, which is sprung into place in 
the cap E. The spring F 
retracts the jack when the pres- 
sure is released.—April 6th, 
1936. 





MISCELLANEOUS. 


445,444. March 22nd, 1935.—Locxs, Chubb and Son’s Lock 
and Safe Company, Ltd., 128, Queen Victoria-street, 
London, E.C.4, and P. W. Start, Shirley, Stafford-road, 
Oxley, Wolverhampton. 

This lock is so devised that if its key is mutilated, either 
deliberately or by wear, a warning is given. Such mutilation 
may take the form of the bolt-throwing step being shortened, as 
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at A. In this event the bolt will not be thrown fully, and can 
easily be pushed back, as the levers will remain in the neutral 
position—see Fig. 2. A warning is, however, then given, as the 
tail B on one of the levers obscures the key-hole and prevents 
the withdrawal of the key. If the proper key is used, it passes 
freely round the inside of the curve of the tail—see Fig. 3.— 
April 9th, 1936. 





Forthcoming Engagements. 


Snateti 


Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monda 
of the week preceding the meetings. In all cases the TIME = 
PLACE at which the meeting is to be held should be clearly stated, 











To-pay. 

Royat Instirution or Great Barrrary.—2l, Albemarle. 
street, W.1. ‘‘ Whirlpools and Vortices,’’ Professor E. N. da 
C,. Andrade, 9 p.m. 

To-pay To Monpay, June Isr. 

Inst. oF Locomotive ENGINgEERS.—Summer meeting in 
Germany. 

Saturpay, May 23rp. 

Inst. or ELectrricaL Enaineers : 8. Miptanp StupENtTs.— 
Visit to works of Steatite and Porcelain Products, Ltd., Stour- 
port, Wores, 3 p.m. 

MANCHESTER Assoc. or ENGINEERS.—Visit to Research 
Station of Safety in Mines Research Board, Harpur Hill, near 
Buxton. 11 a.m. 

Turespay, May 26rH. 

Inst. oF Civ, Enoingers.—Great George-street, West- 
minster,S.W.1. Lecture. “‘ Recent Developments in Metallurgy 
and their Influence on Engineering,” Dr. C. E. Schneider. 6 p.m. 

InstiTruTE or Exporr.—21l, Tothill-street, S.W.1. “A 
Banker’s Advice to Exporters,” Mr. W. J. Thorne. 6 p.m. 

Wepnespay, May 27TH. 

MANCHESTER Assoc, OF ENGINEERS.—Visit to works of 

Mather and Platt, Ltd., Newton Heath, Manchester. 2.30 p.m. 
Tugspay To Fripay, June 9TH TO 12TH. 

Inst. or British FounpRYMEN.—Annual Conference 
Scotland. 

Inst. OF MECHANICAL ENGINEERS.—Summer meeting at York. 

Tugspay To Saturpay, JUNE 97H TO 13TH. 

Inst. of AUTOMOBILE ENGINEERS.—Summer meeting in 

Scotland. 


TuHurspay, JuNE lItTH. 

Rarttway Crius.—Royal Scottish Corpn. Hall, Fetter-lane, 

E.C.4, “* Life in a Booking Office,” Mr. C, E. Codd. 7.30 p.m. 
Monpbay, June 157TH, ro Saturpay, June 20ru. - 

INSTITUTION OF ELECTRICAL ENGINEERS.—Summer Meeting 
in Scotland. 

Fripay, June 267rH. 

Guascow University Crus, Lonpon.—Annual Summer 
Dinner, Trocadero Restaurant, W.1. Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 
from May 29th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tre Britise ALuMinicM Company, Ltd., has opened a branch 
office and warehouse at Rose-street, Temple, Bristol, 1, under the 
management of Mr. O. Halliwell. 

Mr. G. Ernest WELLS, until recently a director of Edgar 
Allen and Co., Ltd., Sheffield, has now joined the board of Kryn 
and Lahy (1928), Ltd., Letchworth, Herts. 

Mr. J. E. Coamper.ain has left the Hewittic Electric Com- 
pany, Ltd., to take up the managing directorship of Switchgear 
and Cowans, Ltd., in Manchester, on its formation as a public 
company. 

H. anp T. Danxs (Neruerton), Ltd., Netherton, Dudley, 
boilermakers and engineers, announce that Mr. R. G. Reid, 
general manager of the company, has been appointed a director 
of the company. 

Suroture, SPEAKMAN AND Co., Ltd., Leigh, inform us that 
the demand for activated carbon for use in solvent recovery and 
gas masks has compelled them to acquire additional works to 
augment their output and fulfil their contracts. 








LAUNCHES AND TRIAL TRIPS. - 





FRANQUELIN, motor ship; built by Swan, Hunter and 
Wigham Richardson, Ltd.; to the order of the Quebee and 
Ontario Transportation Company, Ltd.; dimensions, length 
259ft., breadth 43ft. 6in., moulded depth 22ft. Engines, two 
single-acting, two-stroke Sulzer oil engines, total horse-power 
1000 B.H.P. Trials, May 11th. 

Smmn1A, motor tanker; built by Harland and Wolff, Ltd.; 
to the order of the Anglo-Saxon Company ; dimensions, length 
425ft., breadth 54ft. 3in., depth moulded 31ft. Engines, one 
six-cylinder, four-cycle, elilein intention oil engine; con- 
structed by the builders. Trials, May 14th. 








CATALOGUES. 





Hopxtnsons, Ltd., Huddersfield.—A leaflet illustrating safety 
valve silencers. 

Haprietps, Ltd., Sheffield—Publication No. 383, dealing 
with hollow and solid mining steel. 

Caxton Woop Turninc Company, Market Harborough. 
Price list of handles and wood turning for all trades. 

Davip Brown AnD Sons (Hupp.), Ltd., Huddersfield.—The 
second edition of the “‘ Radicon ” worm reducer catalogue. 

GeneraL Evectric Company, Ltd., Magnet House, Kings- 
way, W.C.2.—A catalogue of electrical safety equipment for 
mines. 

SruRTEVANT ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C.4.—Publication No. 1753 on roll jaw 

reakers. ; 

Drayton REGULATOR AND InsTRUMENT Company, Lid., 
West Drayton, Middlesex.—The ‘‘ Drayton-Armstrong ”’ steam 


| trap book, 


Gent anv Co., Ltd., Fafaday Works, Leicester—Book 5, 
Section 7, giving particulars of ‘‘ Tangent ’’ synchronous clocks 
for all purposes. 

B. A. Hottanp Enererrine Company, Ltd., 18, Victoria- 
street, S.W.1.—A leaflet describing “Holland 8.L.M.” rotary 
vacuum pumps. 
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Port of London Developments. 


On Thursday, May 21st, it was announced by 
the Port of London Authority that a programme 
estimated to cost néarly £12,000,000, had been drawn 
up for improvements and developments in the Port 
of London, which will be carried out within as short 
a space of time as financial considerations will permit. 
The first stage, which it is hoped to embark upon 
within the ensuing year, includes, apart from the 
extensive reconstruction of the north side ‘of the 
Royal Victoria Dock, the provision of accommoda- 
tion for rum in the London and St. Katharine docks 
system ; new bridges over the Wapping Cutting and 
the passage at the Hermitage Basin; a new quay, 
two-storey shed and improved road access on the 
north side of the Eastern Dock, London Dock; the 
development of the south side of the West India 
Import Dock by the construction of a new quay with 
three deep-water berths and a five-storey ware- 
house for sugar and other goods; the widening of 
the quay, deepening of the dock, and the provision 
of a two-storey warehouse, Millwall Inner Dock; a 
new four-storey warehouse, the reconstruction of 
No. 1 warehouse, and road improvements at the 
South Dock, Surrey Commercial Docks; the elec- 
trification of quays at the West India, Millwall, 
Surrey Commercial, Royal Albert and Tilbury docks, 
and the provision of electric cranes and other mecha- 
nical appliances. Other works which will follow at a 
later period include new warehouses, sheds, also quay 
and navigational improvements at the London and 
St. Katharine docks, East and West India dock, 
Millwall Dock, Surrey Commercial Docks, Royal 
Albert Dock, and Tilbury Docks. They include the 
building of a new graving dock at Millwall, the 
extension of the landing stage at Tilbury, and a new 
access road to the Tilbury Docks. When necessitated 
by increased trade, a new seven-berth dock is to be 
built north of the Royal Albert Dock. 


Continental Stainless Steel Patents. 


A JUDGMENT recently pronounced by the Court of 
First Instance in Brussels has definitely invalidated 
the stainless steel patents in that country and has 
brought to an end a series of proceedings that dragged 
on for fourteen years. The first attack on the 
Brearley patents was made in France in 1922, when 
all the steel- ing imterests combined to resist 
claims wuich, if upheld, would have put them under 
a foreign monopoly. Validity often depends as much 
upon an appreciation of vague points in patent law 
as upon an actual disclosure of facts, and when the 
facts are feeble such appreciation may be influenced 
by national interest. In the case of the Brearley 
patents invalidation was held to be justified by prior 
publication, which, it was said, had provided a suffi- 
ciently clear idea of the invention to allow of its being 
tested in the laboratory of the Conservatoire des Arts 
et Métiers. Then two Krupp patents were joined up 
with the Brearley patents in order to obtain valida- 
tion in Switzerland and then in Belgium. In 1934 the 
Brussels Court rejected the claim in respect of the 
Brearley patents, but ordered a supplementary 
inquiry into the Krupp patents. That inquiry was 
opposed by the French steel makers and Belgian cutlery 
firms, who were recently successful in obtaining its 
withdrawal, so that the judgment has now put an 
end to any claim of validity. Had it been sustained, 
the owners of the patents would have been entitled 
to claim colossal damages for innumerable infringe- 
ments during the life of the patents. It will be 
recalled that the Brearley patents were upheld in the 
United States in 1923, after a long inquiry. A sum- 
mary of that inquiry was published in our issue of 
May 11th of that year. 


The Science Museum. 


THE Report of the Advisory Council of the Science 
Museum for the year 1935 has just been published— 
H.M. Stationery Office, price one shilling, postage 
extra—and is signed by Sir Henry Lyons, who 
succeeded the late Sir Richard Glazebrook as Chair- 
man. The total number of visitors to the Museum in 
1935, exclusive of the Science Library, was 1,327,190, 
a figure which shows an increase of 16 per cent. over 
the figure for 1934, and marks the largest attendance 
so far in any one year. The wider publicity given by 
the Museum staff has resulted in a further increase in 
the numbers of groups and parties visiting the 
Museum, and during 1935 there were 1796 such groups, 
totalling 47,711 visitors. The Report states that 
the plans prepared for the centre block of the Museum 
by the Office of Works have been scrutinised in the 
rough by the Council. The plans provide for the 
substitution of a flat for an arched ceiling over the 
central hall, which will allow for accommodation 
above the ceiling of a planetarium with the astro- 
nomical collection in close proximity, and will make 
certain space available for reserve collections. The 


Council again emphasises the urgency of reconstruct- 
ing the centre block of the Museum, and points out 
that a large part of this important national collection 
is still housed in the buildings of a temporary exhibi- 
tion of 1862. The Office of Works has completed the 
conversion of part of the basement into an exhibition 
gallery, of which some 3000 square feet has been 
adapted as a book store for the library. The Lecture 
Theatre and the Council Room have been improved 
and their acoustical properties bettered. We are 
pleased to note that Colonel Mackintosh, the Director 
of the Science Museum, has been elected a member of 
the Council of the Deutsches Museum in Munich. 


Atmospheric Pollution. 


Over forty representatives of local authorities and 
other organisations co-operating with the Depart- 
ment of Scientific and Industrial Research in the 
investigation of atmospheric pollution met on 
Monday afternoon, May 25th, for the half-yearly 
conference at the offices of the Department. Dr. 
H. A. Des Voeux, a past-Chairman, presided. The 
Conference received from Dr. G. M. B. Dobson, 
F.R.S., the Chairman of the Atmospheric Pollution 
Research Committee, a report on the progress of the 
researches carried out by the Committee. He 
announced that the Committee had decided to under- 
take an intensive survey of the pollution in and around 
an industrial centre, and had selected for that purpose 
the city of Leicester. The Conference further noted 
that the London County Council had intimated that 
it was extending its investigations and observations 
in various directions, and that it was, in particular, 
arranging for observations at a rural institution and 
a seaside institution belonging to it. Reports from 
Glasgow and from Sheffield and Rotherham were 
presented on comparative determinations of sulphur 
in filtered and unfiltered air, which had been made to 
assist the Research Committee in its study of experi- 
mental methods. The Conference also discussed 
measures for reducing pollution due to the emission 
of ash and grit from chimneys. Steps which might be 
taken te prevent atmospheric pollution if adequate 
financial support was obtained were considered. 


Oil from Cannel Coal. 


In a paper read before the annual meeting of the 
Institution of Gas Engineers on Thursday, May 28th, 
by Mr. J. Jamieson, engineer and manager of the 
Edinburgh Corporation Gas Department, and Dr. 
J. G. King, the Chief Chemist at the Fuel Research 
Station, Greenwich, the claim is put forward that 
cannel coal from the Lothian coalfield which is no 
longer mined for profitable sale, would yield under 
treatment about three-quarters of the nation’s 
requirements of motor spirit, which is now imported 
at the rate of some thousand million gallgns per year. 
The authors describe experiments which have been 
carried out for some fourteen months at Granton 
gasworks with cannel coal from Newbattle Colliery, 
Midlothian. These experiments show that 1 ton of 
cannel coal will produce 26,500 cubic feet of gas, 
9-5 cwt. of coke, 50 gallons of tar, and 44 gallons of 
motor spirit, as against 17,000 cubic feet, 12-8 cwt., 
16 gallons, and 24 gallons for ordinary Lothian gas- 
making coal. The tar produced from Cannel coal 
is as amenable to hydrogenation as low-temperature 
tar, and on one of the tests, there was produced, in 
addition to the gas, 57 gallons of motor spirit and 
28 lb. of wax, or 23 gallons of motor spirit, 334 gallons 
of Diesel oil fuel, and 28lb. of wax. The hope is 
expressed by the authors that the full-scale research 
work carried out by them on Lothian coal will be 
followed by an immediate examination of the process 
by the appropriate Government departments, so 
that it can be exploited and the nation rendered 
thereby less dependent on foreign-produced oils. 


Portsmouth’s Empire Air Base. 


In our issue of May 8th we referred to the negotia- 
tions for the establishment of an Empire airport at 
Langstone Harbour, Portsmouth, and to the report 
on the scheme drawn up by the consulting engineers, 
Messrs. Coode, Wilson, Mitchell and Vaughan-Lee, 
of Westminster. On Saturday, May 23rd, the Ports- 
mouth City Council adopted the recommendation 
made by the Docks and Airport Committee that 
preparatory steps be taken to provide plans. It was 
stated that the total cost of the scheme would be 
£1,114,850, and that it would be carried out in two 
stages, the first of which would cost about £271,000. 
The first part of the scheme provides for the construc- 
tion of two deep-water runways for flying boats, 
each a mile long, 200 yards wide, and 10ft. deep. 
Other runways, north and south, each a mile long 
and 8ft. deep, are planned, and also a runway 100 
yards in width for mooring flying boats and taking 
them to the present aerodrome. The scheme also 
includes an approach road and.the provision of suit- 
able hangar accommodation. Under the first part 
of the scheme the whole of the land required must 
be purchased and the full surface area prepared by 
1938. The first stage of the scheme must be completed 








by January Ist, 1937, so that Imperial Airways could 








then begin its services from the base. The second 
stage of the scheme, which would bring up the total 
cost to £1,114,850, must be completed by 1938, 
and would include further dredging, the levelling 


of land, and the making of more runways. It is 
expected that at least for some time to come there 
will be a yearly loss on the new maritime aerodrome, 
and it is proposed that such a loss should be jointly 
borne by the Portsmouth Corporation and the 
Government. It has been suggested that the Govern- 
ment might supply 75 per cent. of this loss, but this 
matter has to be discussed further. 


Trend of Employment. 


THe trend of employment and the part which 
distribution is playing in the economic welfare of 
the country was referred to on Monday, May 25th, 
by Mr. Simon Marks at the annual general meeting 
of Marks and Spencer, Ltd. In the last twelve years 
the outstanding factor had been, Mr. Marks said, the 
increase in the distributive trades and the decline 
in the older manufacturing industries. The increase in 
the number of personsengaged in the distributing trades 
during the last twelve years was 753,000, and it was, 
he remarked, almost equal to the decrease of workers 
in the coal, textile, shipbuilding and ship-repairing, 
general engineering, and the iron and steel trades, 
which amounted over the same period to 779,280 
persons. Those employed in distributive trades had 
increased from 1,254,000 in July, 1923, to 2,007,000 
in July, 1935. The percentage increase of men was 
69 and of women 47. Even during and since the 
depression the numbers employed in the distributive 
trades had steadily increased, and, including juveniles, 
the uninsured, and self-employing persons, it was 
estimated that the total number of those employed 
in distribution was about 2? millions. The essential 
work of distribution was, Mr. Marks stated, absorbing 
a growing percentage.of the newcomers into employ- 
ment. While the older staple trades were experiencing 
increasing mechanisation, there was practically no 
place for mechanisation in the distributive trades 
and services, and the expansion of these necessitated 
a@ growing volume of employment. That evolution 
constituted, he thought, a notable change in our 
industrial structure. 


A New English Strip Mill. 


In the course of a speech made at the annual meet- 
ing of the Swansea Metal Exchange on Tuesday, 
May 26th, Sir William Firth, the chairman and 
managing director of Richard Thomas and Co., Ltd., 
confirmed his previous announcement that his firm 
intended to erect a new strip mill for the production 
of steel sheets on a large scale in the east of England. 
He warned the South Wales steel industry, and said 
that in his opinion Northamptonshire and Lincoln- 
shire were undoubtedly the natural centres for the 
economic production of British steel. The recent 
Welsh protests about the imtroduction of modern 
machinery in these counties showed, he said, that 
Welshmen were too apt to take a local view. The 
existing works of the company in Wales would, he 
thought, remain in operation for many years, and 
Welsh workers would be gladly welcomed at the 
company’s new works when they were built. Those 
who had criticised the programme of the company 
had done it less than justice. It was necessary, he 
held, to be competitive if we were to survive against 
world competition. The company and the industry 
could not hope to make satisfactory international 
trading arrangements if plants were known to be 
incapable of achieving low production costs. 


Trend of Invention. 


In the fifty-third Report of the Comptroller- 
General of Patents, Designs, and- Trade Marks, 
recently issued, reference is made to the trend of 
invention. In metallurgy much attention is being 
paid to the extraction and to the preparation of 
magnesium alloys, to tools of the hard carbide type, 
and to the heat treatment of metals and alloys to pro- 
duce or enhance particular physical qualities. In the 
electrical branches development is most pronounced 
in the technical applications of modern discoveries 
in physics. The aeronautical section shows a marked 
development of gyroplanes, more particularly for 
perfecting control, and in diminishing the forward 
run necessary in taking-off, m undercarriages for 
aircraft, and in flap gears for aircraft wing structures. 
In power generating plants efforts to use powdered 
fuel in internal combustion engines and in boilers 
are noteworthy, as are exhaust heat recovery schemes, 
and the separation of dust from flue and other gases. 
The imposition of the road vehicle speed limit has 
led to the influx of a large number of patent applica- 
tions aimed at limiting the speed of motor vehicles, 
or at providing indicating and warning devices for 
drivers and pedestrians. The number of applica- 
tions made for patents received during the year 
was 36,116, compared with 37,409-in 1934, while 
applications in respect of inventions communicated 
from abroad to persons resident in this country 
numbered 1796, as compared with 1735 in the 
previous year. 
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The Lochaber Water Power Scheme. 


No. 


IV. 


(Continued from page 536, May 22nd.) 


CONSTRUCTION OF THE LAGGAN Dam. 


I[\HE sequence of operations necessary in the build- 

ing of the Laggan Dam is clearly shown by a 
number of engravings reproduced in the pages of 
our last issue and on page 560 of the present issue. 
It has already been mentioned that the 3ft. gauge 
contractors’ railway crossed the Spean gorge, a short 
distance above the site of the dam. This bridge had 
a central span of 180ft., and was carried by two steel 
towers on the tops of which derrick cranes were 
erected. These cranes were capable of lifting 7 tons 


for placing the concrete, which was placed in lifts 
of about 3ft. 6in. All the shuttering was of timber 
sheeting tongued and grooved 2in. thick with soldiers 
at 2ft. 8in. centres, and walings at 1l6in. and 20in., 
as necessary. The freshly deposited concrete was 
covered by heavy coconut matting immediately after 
placing, and this matting was kept wet until it was 
necessary to remove it for placing the next lift. The 
throat of each of the six siphons was made of steel 
plates embedded in the concrete, while the discharge 
limb was formed directly in the concrete. No special 





difficulties were encountered in forming the siphons, 








FIG. 21—CONCRETE MIXING PLANT—JUNE, 1932 


at lOOft. radius, and were nearly 150ft. above river 
level. Work was begun on the eastern side of the 
gorge, the surface rock being excavated until the 
sound underlying rock was reached. After this work 
had proceeded for some time a steel sheet cofferdam 
was built out into the river and excavation carried 
down into the river bed. Meanwhile, a corresponding 
excavation had been started high up on the northern 
side of the gorge and a 2 cubic yard concrete mixing 
plant, Fig. 21, had been installed close under the 
end of the bridge on each side of the river. These 
plants were so placed that materials could be tipped 
into them from trucks on the railway and skips of 
mixed material lifted by the cranes. The laying 
of concrete for the base of the dam in block 5—see 
drawing, Fig. 22—was then begun. Two temporary 
openings were left in the base of this block through 
which the river was diverted at a later stage. At the 
same time work on the concreting of block 2 was pro- 
ceeding on the north side of the gorge at a level high 
above that of the river. As soon as work had gone 
sufficiently far steel sheet cofferdams were thrown 
right across the river, the water was diverted through 
the temporary openings in block 5 and the work of 
excavating the river bed in preparation for block 4 
was begun. As will be gathered from the engravings, 
the structure was then built up steadily in alternate 
blocks, the object, of course, being to allow each block 
to cool and contract before the adjacent blocks were 
built in, and thereby to avoid the formation of large 
contraction cracks in the finished structure. Each 
block was 45ft. long, and the nature of the construc- 
tion joints can be seen in the engravings. 

For the mass of the dam 7:1 concrete was used 
with about 5 per cent. of granite plums. But for the 
upstream and downstream faces 4:1 concrete was 
employed. The granite for the plums and the aggre- 
gate was obtained from quarries opened nearby 
especially for the purpose, while sand and glacial 
gravel were taken out of the Fersit ballast pit which 
has already been mentioned. The capacity of the 








concreting plant amounted to about 50 cubic yards 
of concrete per hour. Bottom door skips were used 








but it was thought advisable to reinforce the concrete 
on the downstream side of each throat. After the 
dam had been completed gunite was applied to the 
upstream face, as illustrated in Fig. 23, with the 
object of preventing percolation of water through the 
small contraction cracks that inevitably appear in 
monolithic structures of such large size. The process 
of applying gunite consists of “shooting” a rich 
mixture of sand and concrete by means of a pneu- 





While this work and that of finishing the roadway 
across the dam was being completed, the steel bridge 
and towers used for the erection of the dam were 
dismantled. Thereafter the temporary openings 
through the dam were blocked with concrete plugs, 
the gates which had prevented the entry of water 
while this concrete was being filled in were lifted and 
removed, and the filling of the reservoir began. 


THE SIPHONS. 


It has already been pointed out that the draw- 
down on the Laggan reservoir is small, amounting, 
in fact, to only 16ft. below spill level as built. The 
allowable top water level under flood conditions was 
also statutorily fixed. Under such circumstances it 
was obviously desirable that the crest of the dam 
should be placed at a level as high as possible com- 
patible with the ability to overflow flood waters at 
the statutory upper limit of level in order that the 






















FiG. 22—SECTION AND DOWNSTREAM ELEVATION OF 





matic pistol on to a wire mesh fixed to the surface. 





reservoir capacity should be as large as possible. 
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LAGGAN DAM 


Unfortunately, the district is one subject to very 
heavy falls of rain, with consequent high floods, 
while as the dam is situated in a gorge the length of 
spillway across the top of the dam is limited. Con- 
sequently, it was decided to supplement the spill 
capacity of the dam itself by the use of siphons. 
These siphons of the high head type constitute the 
first installation of this kind of spillway in the British 
Isles. They are six in number, and each is capable 
of discharging 600 cusecs. A full account of the 





FIG. 23—APPLYING GUNITE TO THE UPSTREAM FACE 
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manner in which they were designed, together 
with a technical discussion of the various types 
of siphons which have been installed in other 
countries has been published elsewhere,* and need 
not therefore be entered upon here. An accom- 
panying drawing, however, Fig. 22, illustrates the 
design of the siphons. The inlet hood and throat 
of each siphon is constructed of steel embedded in 
the concrete of the dam, as shown in Fig. 24. Else- 
where the siphon is formed actually in concrete, 
except for the outlet which consists of a 30 deg. cast 
steel bend adapted to throw the issuing jet slightly 
upwards so that the water falls clear of the down- 
stream toe of the dam. Dispersers were fitted to the 
outlets. Two of these siphons are designed to prime 
when the upstream water level is 6in. above the crest 
of the dam, two more when the water level is 5in. 
higher, and the last two when the water level over 
the crest is lft. 3in. Priming takes place when the 
depth of water over the lip of the throat exceeds one- 














FIG. 24—INLET HOOD AND THROAT OF SIPHON— 
NOVEMBER, 1923 


third of the depth of the throat, and occurs auto- 
matically. The water flowing over the lip which has 
a more or less circular cross-section falls clear even- 
tually in a parabola which strikes the further side of 
the lower limb, and thus forms a curtain sealing the 
entrapped air from that below and entraining and 
exhausting it from the throat. Breaking of the 
siphonic action could, of course, be brought about by 
setting the level of the hood at or about that of the 
spillway of the dam, since air would be drawn in 
under the hood when the upstream water level fell. 
This method has certain defects, however, the dis- 
cussion of which can hardly be entered upon here. 
For two of the Laggan siphons, a modified form of this 
control which eliminates many of the disadvantages 
has been adopted, but it has been found that with a 
fallmg water level the siphonic action breaks too 
slowly. For a considerable time air is sucked into the 
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action. As will be inferred from a diagram, Fig. 25, 
illustrating the action of an air valve, the valve itself 
is of the balanced type with 45 deg. conical seatings. 
It is carried on a vertical spindle, which is supported 
freely in upper and lower guide bushes. Below the 
valve there is a cast iron tank into which water can 
flow from the reservoir over a rectangular weir. At 
the bottom of the tank there is an outlet connected 
by a pipe to the downstream side of the dam for the 
discharge of the water. The lengthened spindle of 
the valve passes loosely through a gunmetal bush in 
the outlet from theJtank and carries a copper;float 





FiG. 26—-TWO SIPHONS FULLY 


adapted to float on the water within the tank. The 
lower end of the spindle is expanded conically so that 
as the water level in the tank rises and the float lifts, 
the outlet is reduced in area and the action thereby 
made unstable. In fact, equilibrium is only attained 
with the valve either fully open or fully closed. 
Moreover, since the outlet area is smaller when the 
valve is closed than when it is open, the amount of 
water entering the tank must be less to cause the 
valve to open than it is to cause it to close. Thus 
the “‘ closing ’’ water level is, say, lin. above priming 
level, while the “‘ opening ’”’ water level is 3in. below 
priming level. This device was designed by Mr. H. D. 
Morgan, of the staff of C. S. Meik and Halcrow, and 
constructed by Glenfield and Kennedy, Ltd., of 
Kilmarnock. In view of the important nature of its 
duties, it is pertinent to observe that should the 
outlet from the tank become obstructed in any way, 
the air valves would close, so that the siphon would 
operate, while it is certainly most unlikely, if not 
impossible, that the inlet to the tank should become 
blocked. Thus safety is ensured. As far as possible 
effects of frost are concerned, it deserves notice also 
that the tank never contains stagnant water. It is 
either dry or else contains flowing water, so that ice 
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VALVE OPENING. 


FiG. 25—AUTOMATIC AIR VALVE FOR SIPHONS 


siphon in gulps with a consequent irregular dis- 
charge, and a certain amount of vibration, before the 
action breaks entirely. A more precise means of 
control was finally adopted, in which automatically 
operating air valves are used. These valves are so 
controlled by the upstream water level that as soon 
as the latter is high enough to ensure the priming of 
the siphons they close, sealing-the siphon throat from 
the entry of air; while as soon as the upstream water 
level falls to about 3in. below priming level, they 
open and admit sufficient air to break the siphonic 


. “ Siphon ‘Spillways,” by A. H. Naylor ; Edward Arnold, 


London. 





is most unlikely to be found in any position where it 
could prevent the proper working of the valve. There 
are two of these valves on the dam each regulating 
two siphons. We are informed by the engineers that 
in action the siphons and the automatic air valves 
have performed very satisfactorily, and that the dam 
has been subjected to no vibration as a result of their 
installation. An accompanying engraving, Fig. 26, 
shows.two siphons discharging. 


CONCRETE TEMPERATURES. 


When concrete is placed in large monolithic struc- 
tures, such as dams, it is known that quite high tem- 





peratures are reached as the concrete cures, with the 
result that contraction stresses may be set up as the 
material cools with consequent cracking. For some 
time now attempts have been made to predict the 
anticipated temperature rise from the results of 
laboratory tests on samples of the concrete, and 
recently the Department of Scientific Research 
arranged for temperatures to be measured in three 
large dams under construction in this country, 
including the Laggan Dam. Measurements of the 
temperature in various parts of the structure were 
taken by the use of Cambridge resistance thermo- 





meters, with the object of providing data by the help 
of which the laboratory results could be; correlated 
with those found in actual §practice. All} the 
thermometers were placed fin block 4 about mid- 
way between the expansion’ joints,’ andj a number 
were situated on the same horizontal line from the 
upstream face, so that a temperature gradient could 
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form the basis of @ fully qualified theory, yet as 
recorded in a technical paper of the Department of 
Scientific and Industrial Research,t it has been found 
possible to suggest a means whereby at least an 





+ Building Research Paper No. 18. “Correlation Between 
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approximate calculation of the temperatures likely 
to be attained can be made. In general, and par- 
ticularly in the case of the Laggan Dam, two tem- 
perature peaks were observed. After placing a lift, 
a rapid rise of temperature is recorded at a rate 
exceeding that observed in laboratory tests and to be 
accounted for by heat received from the preceding 
lift. A slow fall of temperature succeeds the rise, 
and continues until it is arrested by the heat received 
from the succeeding lift of concrete, which causes a 
second peak temperature to be recorded. The limits 
of temperature are determined in part at least by 
the thickness of each lift and the period intervening 
before the next lift is placed. As a result of the 
investigations on actual dams, it has been found 
possible to draw a curve relating the equivalent rate of 
placing the preceding lift expressed in feet per day 
and the ratio T max./ Ta 7, in which T max. is the 
temperature rise to the first peak and Ta 7 the tem- 
perature rise determined in the laboratory of a com- 
pletely insulated sample after 7 days. By the use 
of this curve in conjunction with the known value 
of Ta 7, the value of T max. can be determined. It 
was also found possible to plot the relation between 
the equivalent rate of placing the succeeding lift and 

T’ max. —T max. 

T max. 


to the second peak temperature, so that T max. 
being already known, T’ max. can be discoyered. The 
curves are reproduced in Fig. 27. 

The temperature gradient across the dam is, of 
course, of great importance in its influence on the 
number and depth of the contraction cracks that are 
certain to appear. As a result of tests on the Laggan 
Dam temperatures were found as shown plotted in 
the graph, Fig. 28, which records a very rapid gradient 
in the outer 10ft. In conjunction with these observa- 





ratio , in which T’ max. is the rise 


tions, it is significant to note that an examination by 
Mr. Halcrow revealed that cracks visible on the up- 
stream face did not penetrate as far as the inspection 
gallery, which is 8ft. to 1lft. from the upstream 
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FiG. 28-TEMPERATURE GRADIENT ACROSS DAM 


face of the dam, even after the expiry of twenty 
months. The cracks therefcre appear to be accounted 
for by, and to be limited to, the region in which the 
very sharp temperature gradient was observed. 





(To be continued.) 
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(Concluded from page 539, May 22nd.) 


'IYHE concluding session of the meeting was held on 

Friday morning, May 8th, the first paper discussed 
being “The Influence of Light on the Electrode 
Potential and Corrosion Phenomena of Mild Steel,” 
by C, O. Bannister and R. Rigby ; and was followed 
by one entitled ‘‘ Factors Influencing the Rate of 
Attack of Mild Steels by Typical Weak Acid Media,” 
by T. P. Hoar and D. Havenhand. 


THE ATTACK OF MILD STEELS BY WEAK ACID 
MEDIA. 

Several important factors influencing the rate of corrosion of 
steel in cjtric acid and citrate buffers have been elucidated and 
their mechanism studied. Corrosion decreases with increase of 
pH from 1-98 to 4-89. In the more acid solutions corrosion is 
accelerated by sulphur in the metal or in the solution owing to 
stimulation of the anodic process by dissolved sulphide. It is 
retarded by tin (and cadmium) ions, which remove soluble 
sulphide, and by — in the metal, which probably also 
removes sulphide. presence of massive cementite in the 
metal may accelerate corrosion by assisting the cathodic process. 
In the less acid solutions all these effects are diminished, and 
the supply of oxygen becomes an important factor. 

The necessity of electrochemical measurements and theories 
in the elucidation and interpretation of the factors influencing 
corrosion is emphasised. . 


The practica ro. yams of the work are pointed out. It is 
suggested that stee! 


for use under conditions of acid corrosion, 
such as the steel-base of tin-plate, Spy saapered be rimming 
steel having a copper content not less than twice the sulphur 
content, ° 


Mr. D. J. Macnaughtan (Director of Research, Inter- 
national Tin Research and Development Council) 
said the paper was not only an outstanding contri- 
bution to the understanding of corrosion phenomena 
in general, but was of the greatest importance to the 
tin-plate industry. That was’ particularly the case 
in respect to the vast outlet for tin-plate in the 
canning industry. The trouble was the corrosion 
occurring inside cans after they had been filled with 
certain types of foodstuffs, which resulted in the 
production of hydrogen in sufficient quantities to 
cause swelling out of the ends of the can, rendering it 
unsaleable. In the aggregate that involved a very 
heavy loss throughout the whole industry, and almost 
precluded the packing of certain foodstuffs. Never- 
theless, important advances had been made. The 
nature of the tin coating required careful considera- 
tion, but it was being increasingly recognised that the 
nature of the steel also played an important part. 
The especial achievement of the work done by the 
present authors was that it provided a rational 
explanation of why some steels were “ fast’? and 
others were “slow” in a media which simulated 
that met with i canned products that caused trouble. 
The key to the explanation Dr. Hoar had found to be 
in the relation between corrosion potential and 
corrosion rate, which had been established by 291 
observations obtained from over thirty steels studied 
under nine different conditions of corrosion. In his 
view, the authors’ perception of the significance of 
this relationship and the deduction made from it 
was one of the most brilliant pieces of logical reasoning 
in the whole literature of corrosion. 


sidered it of vital importance that some word of 
warning should be given in connection with this paper 
because the conclusions drawn were based on quite 
wrong evidence, whilst the materials the authors had 
used, from the point of view they had in mind, were 
utterly useless. A few years ago he was induced to 
take up to a limited extent the study of the corrosion 
of tin-plates, but with his previous knowledge he 
recognised that certain very definite precautions must 
be taken. If it were sought thoroughly to understand 
the influence of any particular element present in 
steel in its behaviour on the corrodibility of tin- 
plate in particular, it was necessary to bear the 
following important points in mind :—(1) All elements 
other than the one under consideration should be 
kept as constant as possible; (2) every effort should 
be made to minimise the degree of the segregation of 
that particular element, and especially during the 
freezing of the ingot ; (3) the degree of hot rolling 
operations in the manufacture of the tin-plate should 
be minimised as far as possible, if only to avoid 
excessive scaling of the steel and the absorption of 
oxygen by the metal during the rolling operations ; 
(4) it was also necessary that the material used should 
have as smooth a finished surface as possible, and the 
best possible means of bringing that about was by 
cold-rolling operations to get a mechanically perfect 
surface ; finally, the experimental specimens shouid 
be annealed at known temperatures and under very 
carefully standardised conditions. Those points were 
borne in mind in the study of the problem which he 
himself had undertaken, and he was surprised that 
the present authors had not been warned by some of 
the people they had been in contact with against at 
least some of the pitfalls he had referred to. Principal 
Edwards concluded by saying that his observations 
were in no way an attack, but all he wanted to do was 
to urge those who wished to study the influence of 
any feature of tin-plate making not to mislead them- 
selves, and certainly not to mislead users of tin-plate, 
but to seek through every possible avenue for advice 
from those who were associated with the trade, for 
they would find that advice most willingly given. 
Dr. W. H. Hatfield remarked that whilst on a pre- 
liminary glance through the paper one was impressed 
in a general way with the deductions arrived at, yet 
when the thing was carefully analysed he had to con- 
fess there was a very good case for the line Principal 
Edwards had taken. The remarks of Mr. Macnaughtan 
led him to make a very definite statement, viz., 
that in these investigations it was the tin which must 
be dealt with rather than the underlying steel. The 
actual process whereby the tin was put on the steel 
was far more important than the nature of the under- 
lying steel. He asked if the authors would be good 
enough to let the Corrosion Committee have samples 
for examination, because that Committee would be 
very pleased to comment upon them officially. He 
also asked the authors to take note that simply to 
get pieces of steel in the way they had done and rub 





Principal C. A. Edwards (Swansea) said he con- 





them with a piece of emery paper jremoving about 








1/1000th inch was not good enough, and surely it 
must be knowledge to the authors that if they had 
removed the scale then the surface underneath was 


affected for an indeterminate distance. It was not 
sufficient to produce a bright surface. In associating 
himself with what Principal Edwards had said as to 
the nature of the material employed and the manner 
of preparation of the samples, Dr. Hatfield said he 
would end by offering the full resources of the Federa- 
tion in material and advice for any further investiga- 
tions carried out by Mr. Macnaughtan and his 
investigators. 

Mr. Macnaughtan, by way of reply to Dr. Hatfield 

and Principal Edwards, said the idea had been growing 
for a long time that the steel does come into the picture, 
and it was obvious from work that had been carried. 
out in New York and elsewhere on that subject that 
the problem was not related to the tin coating only 
and that the steel had to be taken into consideration. 
If the work had been done as Principal Edwards had 
suggested, it would have involved an enormous amount 
of time, although it was the only sound method. 
At the same time, the justification for the paper 
was that it took certain materials and tried to get 
down to a mechanism which was worth talking about, 
and it had been shown that certain types of steel were 
‘* glow ” and others were “‘ fast ”’ in the type of media 
used. 
Mr. J. H. Whiteley (Consett Iron and Steel Com- 
pany) said the authors had developed some sort of 
order out of results which at first seemed somewhat 
chaotic, but at the same time when the results were 
closely analysed one began to have some doubts 
as to the validity of them. For instance, it was stated 
in the paper that the samples were made of rimming 
steel, but there was no evidence that recognised steels 
had been used, and personally he should say that the 
steels were not rimming steels, but effervescent or 
balance steels. At all events, more evidence was 
required as to the types of steels used. Mr. Whiteley 
then criticised the paper in regard to several details 
of the tables and samples, and concluded by saying 
that although he had gone through it rather 
hurriedly he felt the authors had made a very good 
attempt to unravel a most difficult problem. 

Dr. Hoar, who promised a detailed reply in writing, 
made a few comments, and, dealing with the remarks 
by Dr. Hatfield and Principal Edwards, said the 
material which had been used in the tests was, with 
the exceptions noted in the paper, tin-plate which 
had been taken from the stock at an actual canning 
factory or was supplied by a South Wales tin-plate 
manufacturer, but it was thought it would be invidious 
to say in the paper exactly where each piece of tin- 
plate came from. There could be little doubt that 
the material was typical of tin-plate for the purpose 
in view. The suggestion by Principal Edwards that 
the material was utterly useless was entirely a com- 
mentary on South Wales tin-plate! Moreover, he 
suggested that the method put forward by Principal 
Edwards of proceeding by way of keeping all other 
elements constant was not necessarily sound, because 
if a number of ingots were made up varying one 
variable—say, sulphur—and keeping everything else 
constant, how was it possible to be absolutely certain 
that all the elements but one were really constant ? 
The fact that the ingots in the present case were not 
made as Principal Edwards suggested did not, in his 
view, invalidate the results: The authors had not 
been ignorant about the points mentioned ; they had 
been warned about them, and they had thoroughly 
appreciated all the factors coming into a research of 
that nature. It was for that very reason the work 
had been planned as it had been, for it was strongly 
felt that any method which did not employ materials 
used in practice would not give the desired results. 

The President complimented Dr. Hoar on the 
admirable manner in which he had dealt with some of 
the points raised in the discussion, and a hearty vote 
of thanks was accorded the two authors. 

The two last papers of the meeting were :—‘‘ A 
Study of the Origin of Porosity in the Tin Coating 
of Tin-plate,’” by A. W. Hothersall and J. C. 
Prytherch; and one on “ Methods of Detinning 
Tin-plate for Examination of the Thickness and Con- 
tinuity of the Alloy Layer,” by A. W. Hothersall 
and W. N. Bradshaw. 

The meeting closed with a vote of thanks to the 
authors, to the Institution of Civil Engimeers for the 
loan of their hall, and to the President. 








PowER OPERATION OF Ramway Ports.—Some 
interesting figures were given by Mr. R. S. Proud, indoor 
assistant to the signal engineer, L.P.T.B., when reading a 
paper on the electro-pneumatic operation of points and train 
stops before the Institution of Railway Signal Engineers 
on May 20th. The L.P.T.B. has about 180 miles of 
running lines equipped with this system, which was intro- 
duced on the District Railway over thirty years ago, and 
there are about 6,000,000 train stop and 521,000 point 
movements a week. The proportion of electro-pneumatic 
points to all-electric mechanisms on the L.P.T.B. is about 
3-47 to 1, and for train stops about 2-65 to 1. Based ona 
comparison extending over two years, the failures to 
operate correctly are stated to be in the proportion of 
about 0-32 to 1, or 1 to 11, and 0-24 to 1, or 1 to 10, 
respectively. The subsequent discussion failed to disclose 
the comparative costs of installation and maintenance of 
the two systems, although it is evident that the electro- 
pneumatic mechanisms have a low annual replacement 


charge. 
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The Cunard White Star Liner 
“Queen Marty.” 


No. 


ITT. 


(Continued from page 541, May 22nd.) 


i our last article we described the steam generat- 
ing plant and some of the auxiliary machinery 
connected with it. An. important auxiliary plant 
to which we now pass is the water-softening installa- 
tions, which are accommodated in a space forward 
of No. 1 boiler-room. In Figs. 19 and 20 two views 
of the plant are given, and the drawing, Fig. 21, 
shows its general lay-out. 


PLANT. 


The operating conditions of the North Atlantic 
service are particularly favourable for the use of 


WATER-SOFTENING 





Fics. 


water-softening plant, and for some years past the 
Cunard Company has operated such plants on board 
the ‘‘ Mauretania ” and ‘‘ Berengaria.” In the case 
of the “‘ Queen Mary,” it was considered of import- 
ance that a water-softening and conditioning plant 
should be provided which would be capable of dealing 
with the whole of the water supplies taken on board 
at the terminal ports of Southampton and New York, 
as well as at any port during cruising. 

Since the Southampton water contains 10 grains 
per gallon of scale-forming temporary hardness, 
whilst the New York water is comparatively soft, 
but of a somewhat corrosive nature, the conditions 
to be met necessitated a design of exceptional flexi- 
bility to deal with the varying natures of such waters, 
in order to produce a softened water which would 
contain a minimum amount of soluble salts, and would 
be always sufficiently alkaline to prevent corrosion, 
while not possessing that excessive alkalinity which 
might encourage foaming and priming in the boilers. 

The design of the plant was entrusted to the Pater- 
son Engineering Company, Ltd., of London, and it 
operates on the lime softening principle, with quartz 
sand filters and subsequent base exchange treatment. 
The arrangement of the plant is specially designed 
to meet the exceptional operating conditions aboard 
ship. By its use the make-up water, which is stored 
in the double-bottom reserve feed tanks, is main- 
tained at zero hardness without the presence of an 
undue amount of soluble constituents, since the lime 
plant precipitates the temporary hardness caused 
by calcium bicarbonate which would otherwise be 
converted in the base exchange softener to sodium 
bicarbonate, and would then eventually, under the 


be turned into alkaline sodium carbonate, a portion of 
which would become caustic soda. 

The plant is designed to deal effectively with the 
softening of 300 tons, or 672,000lb., of make-up 
water per twenty-four hours, and it consists essen- 
tially of the precipitation softener with lime cream 
preparing and proportioning apparatus, mixing, and 
twin reaction tanks, duplicate air-cleansed pressure 
filters and duplicate vertical base exchange softeners 
containing ‘“ Basex.”’ As Fig. 21 shows, the lime- 
mixing tanks are carried on a flat about 9ft. 6in. 








conditions of temperature and pressure in the boilers, 





above the tank top with the filters alongside and the 








19 AND 20—PATERSON WATER 


pump below. Raw water is stored in part of the 
ship’s double bottom and pumped through the soften- 
ing plant to soft water storage tanks. The system is 
so arranged that when necessary the liming plant 
can be by-passed and the water discharged direct to 
the Basex plant and filters, and then direct to the 





supply when dealing with a maximum rate of 2800 
gallons per hour. The mixer is provided with an 
agitator gear for forming the lime into a creamy 
suspension, and a  variable-stroke motor-driven 
plunger pump delivers a measured supply of lime 
cream sufficient to treat the hard water entering the 
preliminary mixing tank, where it is thoroughly 
mixed with the incoming water by mechanical 
agitation. 

The lime-measuring pump has a graduated crank 
disc with an adjustable crank pin, by means of which 
the rate of dosage can be varied as may be desired 
by simply increasing or decreasing the stroke of the 


pump. 

The hard water to be treated along with its added 
reagent is distributed to duplicate reaction and pre- 
cipitation tanks, and a maximum rate of 24 hours for 
the completion of the reaction and precipitation of 
the temporary hardness in the form of sludge is 
allowed, which sludge is periodically discharged to 
the bilge system. The discharge of the sludge is 
facilitated by the provision of suitable rotary collectors 
in each tank. 





A mercury rate-of-flow indicator actuated from a 


SOFTENING PLANT 


Venturi tube on the discharge side of the raw water 
pump gives an open-scale reading of the quantity of 
water being delivered to the plant. The settled water 
is finally clarified by its passage through two Paterson 
quartz sand pressure filters. These consist of riveted 
mild steel shells containing the appropriate filtering 
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FiG. 21—ARRANGEMENT 


hotwell tanks in the main engine-rooms. The supply is 
controlled by float-operated valves in the hotwell tanks. 

When dealing with Southampton or other waters 
containing temporary hardness, the hydrated lime 
required for precipitation is formed into a cream in 
a mixing tank holding sufficient for eight hours’ 





OF SOFTENING PLANT 


medium, and they are furnished with valves for con- 
trolling the filtering and washing operations. 

Below the filtermg medium there is arranged a 
system of collecting pipes which covers the whole area 
of the filter floor and provides uniformly spaced 
orifices for collecting the filtrate and for the equal 
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distribution of the washing agents. The washing 
operation is effected by the admission of compressed 
air to the filter, which thoroughly agitates and loosens 
the impurities accumulated in the filter bed, enabling 
them to be readily flushed away with an upflow of 
filtered water. By this means the filtermg medium 
is thoroughly cleansed in place within five minutes, 
with'a minimum expenditure of water. 

The removal of the residual hardness left after lime 
softening and the treatment of those supplies where 





stand any attrition which might arise from its use on 
board ship. A feature of the base exchange material 
is the low salt consumption, which is stated to 
average only 4 1b. per -10,000 grains of hardness 
removed : 

Other pumps for hotel services are also fitted in 
this room. These include a 200-ton per hour: pump 
for sanitary service, two drinking water pumps, each 
of 10 tons per hour capacity, a steam-driven stand-by 
pump of 75 tons per hour capacity for domestic and 





tion units, which we shall refer to later. These are 
accommodated in screened compartments in the port 
and starboard wings. There is also an oil separator 
to which we have previously referred. 

Before leaving the water-softening plant, short 
reference may be appropriately made to the patented 
electric salinometer system supplied by W. Crockatt 
and Sons, Ltd., of Glasgow. The self-contained 
instrument in the water-softening room is shown in 
Fig. 25. The salinometer, which indicates continu- 
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ARRANGEMENT OF FORWARD TURBO-GENERATOR ROOM. 
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FiG. 22—PLANS OF AFTER AND FORWARD TURBO - GENERATOR ROOMS 


lime softening is not required is effected by a battery 
of two “‘ Basex ” softening units. These, again, are 
vertical steel shells, complete with soft water collect- 
ing and brine distributing systems, and all the 
necessary valves for operation and control of the 
softening, back-washing, brining, and rinsing func- 
tions. A water meter is fitted to each unit and records 
the quantity passed between the regeneration periods, 
thus indicating when brining is necessary. The base 





exchange medium used is of exceptionally high 
capacity and of extreme durability, and will with- 


softened water duties, a centrifugal pump of 75 tons 
per hour capacity for domestic water service to the 
forward tank room, and two steam-driven pumps, 
each of 350 tons per hour capacity, for general and 
fire services. In connection with the domestic water 
service, two sets of drinking water filters are fitted. 
Calorifiers for hot fresh and salt water, with two 
attendant pumps, each having a capacity of 5000 
gallons per hour, are also situated in this room. 

Other auxiliary plant which is indicated on drawing, 
Fig. 21, includes the Drysdale-Shanks sewage imjec- 





FIG. 23—ELECTRICALLY - DRIVEN BROTHERHOOD AIR 


COMPRESSORS 





ously the state of the raw water entering the com- 
partment, is fitted with a funnel and two-way cock, 
in addition to the water supply inlet from the raw 
water pipe. It is scaled to read from 0 to 12 grains 
per gallon and has a secondary adjustable pointer. 
Before the voyage commences a sample of water from 
the feed tanks which are in use is, run through the 
funnel, the reading is noted, and the necessary pointer 
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FiG. 24—CROCKATT THREE-POINT 
SALINOMETER PANEL 


is set at this reading. Any leakage of salt water into 
the tanks is then indicated by the moving pointer, 
showing a higher reading than the secondary pointer. 
The warning bell and red lamp be may set to give 
warning at any desired point on the scale, say, 2 grains 
in excess of the secondary pointer, and they auto- 
matically cease functioning when the pointer falls 
again below the set warning point. When the warn- 
ing bell and lamp come into operation, the bell may 
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be stopped by pressing # button below it, the lamp 
still remaining alight, but it is to be noted that the 


bell is self-resetting, and will operate along with the 
lamp next time the warning point is reached. A fine- 


mesh phosphor bronze filter is fitted in the water 


system, and this filter is removed for cleaning by the 
turn of a screw. Should a sudden influx of salt occur, 


and the pointer rise beyond the scale, the indicator is 


automatically cut out of circuit to protect it against 


overload, but it resumes its reading when the water 


clears. 


Attention may be drawn to the arrangement of 


domestic and fresh water tanks shown in Fig. 21, 
close to the water-softening plant, thereby making a 
self-contained unit for water supply. At this point 
a synopsis of the various water supplies may be given, 


Prernc FoR WATER SERVICES. 


Cold Salt Water—The usual service to water- 
closets, baths, urinals, &c., is arranged on the gravity 
system from large service tanks situated on the top 
decks and arranged with suitable overflow connec- 
tions. Owing to the length of the vessel, separate 
tanks are provided for the forward and after sections, 
and each section can be interconnected or isolated as 
required. The supply pipes from the gravity tanks 
are led down to fore and aft mains running port and 
starboard along underside of ‘“‘C”’ deck, and from 
these mains risers and branches are carried up pipe 
spaces, &c., to the various units. For use in harbour, 
@ strainer is fitted on the suction side of the sanitary 
pump. 

Cold Fresh Domestic Water.—This service is distinct 
from the drinking water service, and supplies the 
baths, wash basins, and sinks, &c. It is also on the 
gravity system, with separate tanks to forward and 
aft sections similar to the salt water service. The 
tank filling is controlled by float switches. The dis- 
charge from the domestic water pumps passes through 
filters on its way up to the gravity tanks. 

Hot Salt Water.—Cold water from the service tanks 
is circulated through two steam-heated calorifiers, 
one forward and one aft, the system being divided 
as for services above mentioned. A circulating pump 
is provided on the return pipe near the calorifier, and 
is furnished with a by-pass arrangement. Flow mains 
are arranged which pass port and starboard on the 
underside of ““C” deck, and the return mains are 
in general on the underside of ‘‘D” deck, and are 
arranged port and starboard. 

Hot Domestic Water.—The domestic hot water 
system is generally similar to the hot salt water 
system, with its separate calorifiers arranged forward 
and aft. A complete return system is, however, pro- 





FiG. 26—MAIN SWITCHBOARD IN FORWARD 


vided from all fittings, in order to ensure an instan- 
taneous supply of hot water. 

Drinking Water—The drinking water service is 
supplied from a gravity tank situated in the forward 
tank room, a float control being provided. The 
discharge from the drinking water pumps is passed 
through a battery of filters. 2 

Fire and Wash Deck Service.—For the fire and deck- 
washing service the risers from the pumps in the 
machinery compartments are taken to a lower ring 








main on underside of ‘‘ C ”’ deck, and also to an upper 
ring main on underside of sun deck. This is done 
primarily to give full pressure in both the high and 
the low parts of vessel and also to permit the hydrants 
on the exposed decks to be drained in frosty weather. 
In order to enable various sections of the ship to be 
isolated, control valves are fitted throughout the 
system. 

Discharges.—Apart from the drainage from “ D” 
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Fic. 25—CROCKATT SALINOMETER 


and “E” decks, which are dealt with by sewage 
plants, all other discharges are led overboard on the 
one-pipe system. A comprehensive venting system is 
incorporated with the discharge arrangement, each 
unit being individually vented. 


AUXILIARY TURBO-GENERATOR PLANT. 


In drawing, Fig. 22, we reproduce plans of the after 
and forward turbo-generator rooms, and show the 
general lay-out of the seven turbo-generator sets 





ENGINE .ROOM 


which supply the whole of the electricity for the 
ili services and lighting of the ship. On 
page 564 views of the machinery in these two rooms 
are given. The upper view shows the main machinery 
switchboard with the engineers’ telegraph, which is 
mounted on a platform in the after turbo-generator 
room. The engraving on the lower part of the 
same page shows the forward turbo-generator 
room. 
Aft Turbo-generator Room.—In this compartment 








are arranged four turbo-generators, each designed to 
develop 1300 kW, which supply power for all the main 
engine auxiliaries. These machines obtain their 
steam supply from the main superheated steam lines 
supplying the main engines, and the condensate from 
these sets is discharged into the main feed system. 
Each of these sets consisting of a turbine driving a 
generator through gearing is self-contained, having 
its own condenser and lubricating system. Each unit 
has its own extraction pump and air ejector, but two 
circulating pumps supply the four sets. The whole 
of the turbo-generator plant was supplied by the 
British Thomson-Houston Company, Ltd., of Rugby. 

Each of the turbo-generators has a normal designed 
rating of 1300 kW, 225 volts, with an overload capa- 
city of 25 per cent. for two hours and 50 per cent. for 
five minutes. Each set comprises a B.T.H. ten- 
stage turbine driving a D.C. generator through reduc- 
tion gearing, the speed of the turbine bemg 5000 
r.p.m., and that of the generator 600 r-p.m. The sets 
operate on steam at 370lb. per square inch gauge 
pressure, 680 deg. Fah. total temperature. 

A wing compartment of the forward turbo-generator 
room also accommodates a set of steam-driven 
hydraulic pumps in connection with the water- 
tight door system. There are also two domestic 
water pumps, each designed to deliver 75 tons per 
hour and electrically controlled by float gear m the 
service tank in the ship’s aft tank room. A battery 
of motor-driven pumps is also installed in the com- 
partment to operate in conjunction with the air- 
conditioning system. On a high-level flat in this 
compartment is placed the air-conditioning plant, 
consisting of a large flash boiler, with steam air 
ejectors, and a large condenser and surge tank. This 
plant serves to condition the air in the first-class 
restaurant and lounge, and will be described in a later 
article. 


FoRWARD TURBO-GENERATOR Room. 


Three turbo-generators, each designed to develop 
1300 kW, and similar to those in the aft turbo- 
generator room, are installed in the forward turbo- 
generator room. These sets supply power for the 
hotel services, consisting of ventilating fans, galleys, 
deck machinery, &c. As in the case of the sets in 
the aft room, those in the forward room are self- 
contained, each having its own condenser, extraction 
pump, and air ejector. Two circulatmg pumps, 
however, do duty for the three sets. The installation 
in the forward room is cross-connected with that in 
the aft room so that in case of emergency power 
normally used for hotel services can be used for pro- 
pulsive purposes or vice versd. 








FIG. 27—REAR VIEW OF SWITCHBOARD 


As these sets are required in port as well as at-sea, 
and since the boilers for supplying steam to the main 
propelling turbines are shut down when the vessel 
is in port, they are operated from auxiliary boilers 
which supply steam at the turbine stop valve at 
230 Ib. per square inch gauge pressure, 650 deg. 
Fah. total temperature. Steam is also bled from these 
turbines for feed-heating purposes. 

In a wing part of this room on the port side, other 
general auxiliaries are accommodated. They include 
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an auxiliary condenser with a steam-driven centri- 
fugal pump, also an air pump capable of dealing with 
60,000 Ib. of condensate per hour. The condensate 
passes through gravitation filters to a hotwell tank 
from which it is drawn by twin hotwell pumps and 
discharged to a direct-contact feed heater. 

The auxiliary boiler feed pumps, which are also 
installed in this section, take the boiler feed from 
the direct-contact heater. They comprise a Weir 
turbo-feed pump of 120,000lb. per hour capacity, 
and a pair of Clarke Chapman direct-acting feed 
pumps of similar capacity. 

There are also two 70 H.P. motor-driven Brother- 
hood air compressors, each discharging 300 cubic 
feet of free air per minute, at 120 Ib. per square inch 
pressure to a large receiver where the pressure is 
automatically regulated. The air so' obtained _§is 
utilised for boiler cleaning, condenser testing, and 
other service duties. Engraving Fig. 23 shows these 
two air compressors. Care has been taken to protect 
the auxiliary and the main condensers from salt 
water leakages, and for this purpose Crockatt salino- 
meters, similar to those already referred to, are fitted. 
In Fig. 24 we show a three-point ‘‘ Multipoint ” 
instrument which serves to indicate the state of the 
water from the three turbo-generators in the forward 
room. On this instrument the scale range is 0 to 3 
grammes per gallon, and the various alarms are 
generally similar. Other sets are supplied for after 
turbo-generator condensers, and the two main and 
one auxiliary condensers in the after main engine- 
room; also the two main condensers and two drain 
coolers in the forward main engine-room. 


ELeEcTRICAL DISTRIBUTION SYSTEM. 


In addition to the auxiliary generating plant in the 
after and forward turbo-generator compartments, 
to which reference has already been made, there are 
two emergency generators as well as low-voltage 
motor generators, and a reserve nickel-iron battery, 
to which we shall refer in our next article. 

The system of control adopted in the ship for the 
distribution of lighting and power is of particular 
interest. The hotel services are entirely separated 
from the propulsion auxiliaries, each having their 
own boilers, turbo-generators, condensers, and main 
and auxiliary switchboards, but arrangements have 





also been provided whereby the two systems can be 
linked together and both supplied from either set of 
generating machinery. As the generating rooms are 
placed approximately 170ft. apart, the chance of 
damage to the ship such as would put both stations 
out of action is, it will be realised, exceedingly remote. 

The arrangement also has the advantage that one 
generating station can be used when the ship is in 
port. The ring mains to which the hotel service 
auxiliary switchboards are connected are fitted along 
“A” deck, while those for propulsion purposes are 
on **E” deck. The cables which constitute the ring 
mains range from two to seven per pole, and are each 
of 1 square inch cross section. They are of the 
V.I.R. and fireproofed type, supported throughout 
their entire length on porcelain insulators. The 
hotel main switchboard is. 37ft. lm. long, while the 
main machinery switchboard is 46ft. 6m. and the 
forty auxiliary switchboards range from 4ft. to 20ft., 
and have an aggregate of 514 distribution points 
varying from 100 to 5000 amperes in capacity. 

Main Machinery Switchboard-This board is 
shown on page 564, and two further views of the 
front and back of it are reproduced in Figs. 26 
and 27. It was supplied by Whipp and Bourne, Ltd., 
of Castleton, near Manchester, and the ammeters 
and voltmeters are, with a few exceptions, of the 
Crompton-Parkinson type. 

It may be noted that at the centre of the board 
there are grouped the four control panels for the 
1300-kW turbo-generator sets. The main circuit 
breakers are of the Whipp and Bourne latest swivelling 
pattern, which permits of the brush gear being 
swivelled out from the panel and laid open for inspec- 
tion. The circuit breakers are furnished with all the 
usual overload trip devices, such as time lags and 
reverse current overspeed releases. In order to ensure 
that the supply is maintained under abnormal con- 
ditions, the overload relays are designed to trip out 
certain unimportant feeder systems, and so relieve 
the generators of a considerable portion of their load. 
There is paralleling equipment and recording and 
indicating instruments. Special attention has been 
given to the design of the bus-bars and connections, 
and, as shown in Fig. 27, a clear space has been pro- 
vided at the back for the full length of the board so 
that every connection can be easily inspected. 

(To be continued.) 








Surge-Testing Plant. 


¥ proof be needed that electrical engineers are striving 

to overcome the troubles liable to be associated with 
high-tension equipment, especially that installed out of 
doors, it is to be found in the large amount of work that 
has been carried out within recent times in connection 
with the equipment of high-tension testing and research 
laboratories, both in this country and abroad. Of these 
testing plants one of the most interesting is that of Siemens- 
Schuckert, installed in the Nuremberg works. It consists 
of two Marx surge generators, one for 3,000,000 volts, 
and the other for 1,000,000 volts, erected outdoors and 























indoors respectively. As a surge generator for 3,000,000 
volts has a height of nearly 40ft., and a building capable 
of accommodating it and its auxiliaries would have raised 
the total capital outlay to about double that of the plant 
alone, it was decided to erect the generator in the open. 
Another factor governing the decision was that although 
under present conditions a surge voltage of 3,000,000 
appears adequate, it is impossible to foresee with certainty 
developments of the future. The prospect of having to 
increase the height of the generator therefore had to 
be kept in view. By reason of the fact, however, that 














certain objects cannot be tested out of doors and that a 
building is required, in any case, for the charging equip- 
ment, the calibration spark gaps, &c., an indoor equip- 
ment of smaller dimensions and capable of giving 1,000,000 
volts has also been provided to work in conjunction 
with the outdoor equipment situated in a court adjacent 
to the main building. A small building houses the control 
apparatus for both generators. 

The transformer department and the works test house 
are connected to the surge laboratory by a straight rail 
track, which enables even the largest transformers to 
be run into the surge laboratory on their own wheels, 
A wall with sloping sides has been built to prevent noise 
disturbance in adjoining inhabited areas. Switchgear 
and charging equipment are common to both generators. 
Testing transformers enable the results of surge voltage 
researches to be followed by ordinary voltage tests. 
Concrete poles with swivelling arms serve for suspending 
insulator chains and test electrodes, while a cable connec- 
tion with a pilot wire runs to the transformer test house 
220 yards away, and enables even the largest transformers 
to be excited and subjected to full tests. 

The generator connections are in accordance with those 
devised by Marx. A D.C. supply of +100 kV derived 
from rectifier valves is fed through charging resistances 
to fifteen condenser groups, each composed of four con- 
densers connected two in parallel and two in series. Each 
group therefore receives a D.C. charge of 200 kV. When 
the discharge takes place the fifteen groups are auto- 
matically connected in series, this producing ea potential 
of 3,000,000 volts to earth. The leading particulars of 
the 3,000,000-volt generator are shown in the accompany- 
ing table. 


Maximum attainable potential oe best bs 0,000,000 V 
Maximum attainable current (at 3x 10° V) : 

On aperiodic discharge “y 10,000 A 

On oscillating discharge . 25,000 A 
Charging potential of the conde nsers +100 kV 
Total number of condensers 4 60 
Capacity of a condenser .. 0-14 uF 
Total capacity of the surge gene rator with all 

fifteen groups connected a . 0-093 uF 
Energy output of the surge gene rator 42,000 Ws 

39- 4ft. 


Maximum height . 
Diameter of the spheres for the discharge gaps 5-9in. 

With the exception of the damping resistances marked 
a and the discharge resistances b in the diagram of connec- 
tions, all resistances are of the liquid type and consist 
of glass tubes filled with a mixture of distilled water, 
glycerine, and tartaric acid, the glycerine being necessary 
to prevent the liquid freezing in cold weather. The damp- 
ing resistances a consist of a wire wound non-inductively 
on asbestos-covered slate rods. For earthing the generator 
to make it safe for handling, the earthing switch c is pro- 
vided, whilst residual charges that may remain on the 
iron framework and on the central points of the individual 
condenser groups are dissipated to earth by the resist- 
ances 

The outdoor generator stands on six massive porcelain 
pedestals and occupies an area of 16-4ft. by 17-2ft. To 
enable the condenser groups, the spark gaps, resistances, 
and clearances to be accommodated the condensers are 
mounted at an angle, an arrangement which resulted in a 
saving in length of 25 per cent. without impairing the elec- 
trical factor of safety. The mechanical design involved 
the provision of a structure of porcelain and steel, capable 
of withstanding considerable wind pressure. The diffi- 
culty in construction lay in the fact that all the space within 
the framework had to be devoted to the electrical equip- 
ment, thus precluding the use of diagonal bracing rods 
and stiffeners, but the difficulty was overcome by giving 
the porcelain sleeves and cementing sockets ample dimen- 
sions and by the use of stiff horizontal iron frames, which 
give the structure a sufficient degree of stiffness against 
twisting. This in turn presents the danger of the breakage 
of the porcelain as the result of heat stresses, but to 
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prevent this occurring the six porcelain columns next to 
the foundations are rigidly coupled together by an iron 
frame, one of the columns being bolted down to the founda- 
tions, while the other five are free to slide on brass plates. 
Thus the porcelain columns are able to follow the iron- 
work expansion independently of the foundation move- 
ment without suffering excessive strain. 

Special tests were made or pedestal insulators flanged 








insulation to earth consists of a simple impregnated wood 
frame. In both cases ignition takes place at the lowest 
spark gap, which can be adjusted by means of a motor, 
the distance between the spheres being indicated in the 
control room with an accuracy of +0-1mm. The remain- 
ing spark gaps are rigidky coupled by porcelain rods and 
are set by hand. These gaps do not need to be set as 
accurately or so often as the first-mentioned gap, which, 








3,000,000- VOLT OUTDOOR SURGE GENERATOR 


together to determine the possible stresses on the upper 
insulators due to heat expansion, and these tests demon- 
strated that the proposed construction, consisting of 
porcelain, cement, and cast iron, possessed sufficient 
flexibility to cope with the heat expansion likely to occur 





even under the most unfavourable conditions. To 
see 
ie fi 
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Tre Exnoween” & 
a= Damping resistances, 40 Q) each ; 6= Discharge resistance ; 
c=Earthing switch; d=Resistances for earthing the centre 
points of the condensers, 350,000 Q) each ; ¢,=Surge condensers, 
0-14 uF each; e,=Cushion condensers, 0-14 uF each; f 
=Capacity of the test object ; g= Charging resistance, 20,000 (2 
each ; h=Charging transformer; i= Rectifier valves. 


SURGE GENERATOR CONNECTIONS 


simplify the assembly of the structure standard porcelains 
and girders were used as far as possible for the main 
framework. The structure was completely erected with 
the help of a gantry hoist, the iron frames and beams for 
the rigid coupling together of the columns being bolted 
together in position. The generator can be ascended by 














ERECTION 


SURGE GENERATOR IN COURSE OF 


an impregnated pitch pine stairway, between each step 
of which is an air gap to ensure the requisite safety against 
flashing over. Interruptions in the hand rails were, 
however, found to be unnecessary, as the distances 
in this case are large enough to preclude the possibility 
of flash over. 

Apart from its smaller capacity, the indoor 1,000,000- 


when it is desired to produce the impulse as the result of 
an alternating potential or travelling surge, is a’ as 
a triple spark gap. Provided the voltage available is 
adequate, objects of small and medium capacity are tested 
by the small generator, which also serves for systematic 
investigations into the quality of materials, the behaviour 
of windings, &c. The large generator is normally only 
used for high-power tests, but if in exceptional cases 
objects are to be tested which cannot be dealt with in the 
open, and which call for a higher pressure than the outdoor 
generator can provide, a connection for 1,500,000 volts 
can be taken from the large generator through a high door 
of the building. 

The condensers, are built for a continuous D.C. voltage of 
125 kV and were tested at 188 kV. The casings are 
welded and take up pressure variations due to oil tempera- 
ture changes without the help of expansion vessels. The 
bushings have flanges which are soldered to the cases. A 
transformer and two rectifier valves connected for positive 
and negative half-wave rectification constitute the 
charging equipment. Immediately behind the rectifiers 
and separated from them by high ohmic resistances are 
the cushion condensers. The rectifiers are designed for a 
‘* locking-out ’’ voltage of 250 kV and were tested at 
320 kV. In the event of a short circuit the series resist- 
ances limit the current to the saturation current of the 
rectifiers, i.e., 400 milliamperes. The anode heating current 














CATHODE RAY OSCILLOGRAPH 


is derived from small current transformers which are 
built in insulation. By means of small voltmeters the 
heating potential is kept under observation and is main- 
tained at a fixed value by resistances in the low-tension 
circuit of the potential transformers. A double-pole 
switch is used for switching over the charging equipment 
from one impulse generator to the other, while switches 
associated with the charging equipment serve for changing 
the polarity of the impulses. 

Suitable precautions have been taken to ensure 
safety. Both laboratories are separated from the 
surrounding ground by fences. Owing to the size of 
rooms and the large number of doors, the usual door 
contacts which make the apparatus “‘ dead *’ when the 
doors are open have not been adopted, but all doors lead- 
ing into the open have special locks which cannot be 
opened by any of the standard keys used in the works, 
thus ensuring that properly qualified men can alone gain 
access to the equipment. Red lamps in prominent 
positions indicate when the equipment is alive. The 
test bed in the laboratory is divided by a chain carried 
on movable standards, and the generator is also guarded 
by a chain and a horizontal barrier coupled to an earthing 
switch which discharges and earths the generator when the 


switched on from the control room, they can be switched 
off from any part of the laboratory by a push button 
attached to a fiexible cable. 

Efficient earthing in a laboratory of this kind is essential 
for several reasons. It must be quite impossible for any 
part of the ironwork, piping, &c., with which the operators 
may come into contact in the course of their duties to 
become alive, and all possibility of high-tension current 
finding its way into the operating motors, danger lamps, 
&c., must be eliminated. Perfect earthing of the gene- 
rators is also necessary for measuring purposes. ‘Two 
entirely distinct earthing systems have been provided for 
the low-tension plant and generators. The latter are 
earthed on the spot on which they stand by means of 
3in. hot galvanised iron pipes, 26ft. long, standing about 
7ft. deep in a stream of water which was found by boring. 
The lower ends are perforated to enable the earth con- 
nection to be improved by an acid solution in the event 
of the stream becoming dry. The earthing pipes are con- 
nected together by iron strip. In the case of the large 
generator, the total earth resistance is 6 ohms. Nothing 
beyond the generator and object under test is connected 
to earth. As the low-tension cable for the spark gap drive 
and for the remote indications of the distance between 
the spheres has to be taken to the lowest stage of the 
generator, it has been made to approach the latter by a 
circuitous route in such a way that the shortest possible 
length is laid within the earthing area. The ironwork of 
the spark gap is isolated by small insulators and the 
individual low-tension circuits are bridged by condensers. 

For measuring the potential there are two spheres, 
each approximately 39-5in, in diameter, but they are only 
suitable for measuring surges up to about 900 kV. The 
construction of larger spheres for higher voltages was 
considered, but the reliability and accuracy of measure- 
ment obtainable with spheres of the necessary diameter 
were not considered sufficient to warrant the capital 
outlay involved. It was therefore decided to base 
measurements on the use of the cathode ray oscillograph, 
in conjunction with potential dividers of the ohmic, 
capacitive, or mixed ohmic capacitive types. The ohmic 
potential divider consists of non-inductively wound metal 
resistances in oil-filled paper tubes. A capacitive potential 
divider for high voltages is in the course of development. 

The portable cathode ray oscillograph was designed 
by Professor Matthias, of the Berlin Technical University. 
The part of the voltage it is desired to measure is trans- 
mitted without distortion to the oscillograph by a special 
cable. 

Plans for the laboratory were prepared at the beginning 
of 1933 and building work was begun in the autumn of 
1933, and completed in the late summer of 1934. The 
foregoing description is based on an article by Mr. J. 
Rebhan appearing in the Siemens Review. 








SIXTY YEARS AGO. 


As recently as last week we described in outline a 
process—the Armstrong process—for the manufacture of 
steel combining two entirely different kinds in one piece. 
This process has recently reached a commercial stage in 
its development in the United States. Briefly it consists 
of coating, say, an alloy steel in an electrolytic bath which 
deposits a film of pure iron on the face of the alloy steel. 
A similarly coated piece of steel of different composition 
is pressed against the first hydraulically with the iron films 
in contact and the two pieces are united by being raised 
to welding heat. It is stated that the process results in a 
diffusion of the two qualities of steel into one another 
without a plane of separation. Sixty years ago as may be 
gathered from our issue of June 2nd 1876 a process effect- 
ing the same purpose was being carried out at the Wyan- 
dotte rolling mill, Detroit. The object in view was the 
production of railroad rails with an iron base and a 
Bessemer steel head. The pile was made up as for an 
ordinary iron rail except that for the head steel scrap was 
substituted for iron and over this scrap a steel plate was 
laid. When heated the pile was drawn and rolled in the 
ordinary manner. The success of the process it seems was 
dependent upon the use of a special flux which was dis- 
tributed throughout and over the pile. This flux con- 
sisted of fifty-five parts of iron, twenty parts of silicon 
and twenty-five parts of aluminium. It was stated that 
the fibrous iron and the crystalline steel were found to 
have their particles so interwoven that it was a physical 
impossibility to separate one from the other. Tests of a 
compound rail so produced against a solid Bessemer steel 
rail showed that sixty blows by a 20-ton steam hammer 
were sufficient to crack the Bessemer rail through and | 
through in every direction ; the compound rail although 
smashed down and twisted was stated to show no sign of 
fracture at any point.... Meanwhile in a leading article 
in the same issue we drew a picture cf the “ deplorable 
conditions ’’ which the iron trade of Great Britain, and 
indeed of the whole world, was at the moment experi- 
encing. Nearly ahundred million poundsof gold werelocked 
up in the banks of England and France, war clouds were 
gathering gloomily over the Eastern horizon, speculation 
was dead, orders were few and prices were low. Capital 
fought shy of undertaking new enterprises and as a result 
ironmasters could find no outlet for their iron in engineer- 
ing works of any magnitude. Two years previously 
England’s iron trade had reached the zenith of its develop- 
ment. Enormous sums had been sunk in iron and coal 
mines, blast-furnaces and rolling mills. The demand for 
iron had however fallen off abruptly and there was 
inadequate employment for the capital invested in the 
means for its production and for the large number of men 
who had been engaged on it. In these circumstances i 
was idle, we said, to talk about any benefit which woul 
accrue from the adoption of improved processes which 
would cheapen the production of iron. If a district or a 
country could keep such a process to itself it might benefit 
by underselling its competitors but that condition was 
impossible in the world as it was to-day. The rail trade 
was particularly badly hit for the iron rails of a former time 
which wore out quickly were being discarded in favour of 
steel rails which cost little more and lasted two or three 
times as long. Ironmasters could, we concluded, rest 
assured that the worst enemy with which they had to 
fight was steel. If that metal ever took the place now held 
by iron, the iron trade of the world would, we prophesied, 











volt generator corresponds with the outdoor unit, but the 





barrier is raised. While the generators are invariably 





undergo an immense reduction in its dimensions. 
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Bakelised Bearings 


(Communicated by Metropolitan-Vickers Electrical Company, Lid.) 


Sieg provision and maintenance of bearings in rolling 
+ mills is more difficult probably than in any other 
industry. The pressures are high, the conditions are 
usually dirty, and maintenance and replacements are 
difficult and expensive, both in cost of spares and in time 
lost while repairing or changing. White metal bearings 
have been found quite inadequate for the heaviest service ; 
bronze bearings, usually called brass, are commonly used, 
but the wear is rapid; the neck of the shaft soon becomes 
grooved and rough, friction increases, and the rate of wear 
with it—a vicious circle of cause and effect, and the term 
is appropriate in more than the usual sense. 

These conditions result in serious inefficiency. The 
power losses are very great, the maintenance expenses are 





be noted that each bearing consists of a sleeve section and 


a thrust washer, housed in a chock of similar form to that 
used with metal bearings. The bearing sections are 
manufactured from special strong fabric, treated with 
synthetic varnish and moulded by a time, heat, and pres- 
sure process. It may be mentioned here that materials 
having a paper base instead of fabric have been tried, but 
it is found that these are less strong, less resistant, and 
have some tendency to split. The cloth is ordinarily used 
in layers laid concentrically in the mould, but successful 
results have also been obtained by a method of using 
clip; pieces of fabric compressed in special moulds. 
With either method of fabric assembly the bearings are 
usually moulded to correct shape, and not subsequently 
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FiG. 1—COMPONENT PARTS OF BAKELISED BEARINGS 


high, much time is lost, and there is much spoiling of 
material. It is not unusual, for instance, for metal bear- 
ings to wear so much in the course of a long roll that the 
thickness of the rolled strip increases beyond a permissible 
limit, or a stoppage is necessary for adjustment, again 
resulting in faults in thickness. 

Much thought and effort have been given to the problem 
of eliminating these difficulties and defects, and out of 
many and various attempts there has emerged this most 
unlikely solution. It has been found that a bearing 
material consisting of fibrous material, such as paper or 
cloth bonded with a form of the synthetic resin which has 
become well known under the name of bakelite, is far better 
for this service than any metal. And as unlikely as the 
material is the method of its use; no oil is used, but the 
bearing is fed continuously with a stream of water. 

The purpose of the water supply is two-fold. In the 
first place it acts as a lubricant; in addition, and this is 
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FIG. 2—ARRANGEMENT OF BEARING 


a much more important function, it serves to keep the 
bearing cool. Cooling is a special requirement of bearings 
of this kind, owing to the fact that the heat conductivity 
of the bakelised bearing material is very much less than 
that of metal. A metal bearing readily conducts away the 
heat generated by friction at the bearing ‘ace, so 
that the heat is dissipated by the large surfaces of metal 
of the stand. The bakelised bearing, lacking this charac- 
teristic, must be provided with means to carry away the 
heat of friction, and the best means is found to be a stream 
of water. 

In this remarkable development a leading part has been 
taken by the Metropolitan-Vickers Electrical Company, 
Lid. Brought into contact with the problem in connec- 
tion with its extensive work in rolling mill electrification, 
this company has made a very thorough investigation into 
the behaviour of different varieties and forms of bakelised 
materials for this service, and has developed a material 
giving the results which are here indicated. 

The arrangement of atypical Metrovick bakelised bear- 
ing for rolling mill service is shown in Fig. 2, while Fig. 1 
shows the appearance of typical component parts. It will 





macnined, but in this respect also some exceptions have 
been made and with suitable preparation machined bear- 
ing surfaces have proved quite satisfactory. 

The material produced by these methods has charac- 
teristics approximately as follows :— 


Density, Ib. per cubic inch +. «+ 0°045 to 0-05 
Coefficient of expansion, per inch per deg. 

Fah. Sa da nS SMA SE 
Brinell hardness number 25 to 40 


30,000 to 50,000 
1 to 3 per cent. 
300 deg. Fah. 


Compressive strength, Ib. per square inch 
Water ahaorption: j: ivi) ines wat irae 
Maximum allowable temperature .. 


These figures are interesting, both in themselves and 
also in comparison with the corresponding values for white 
bearing metal and brass, but it will readily be appreciated 
that any conclusions from such comparison should be 
drawn only with great reserve. The proof of the bearings 
is in their performance, of which some particulars are 
given later. With this proviso the following comments 
and comparisons may be . The density value has 
little or no significance in gomparison. The coefficient of 
expansion is about double that of metal, but this charac- 
teristic concerns mainly the casting of metal into a shell, 
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FIG. 3—SUPPLY OF WATER TO 


a process not involved with bakelised bearings. So far 
as service conditions are concerned, expansions of such 
low value are negligible, except in cases of bearings having 
extremely fine clearances. The Brinell hardness number 
lies between the ordinary values of about 20 for white 
metal and 60 or 70 for brass. Following on these 

it is interesting to note the high compressive strength of 
the bakelised material, and the fact that at very high 
bearing pressures, 4000 Ib. to 6000 lb. per square inch, or 
even higher, the life of the bakelised bearings is many 
times as long as that of brass. At such pressures white 
metal would not last at all. Water absorption, of course, 
does not concern the metals; in the cxe of the bakelised 
bearings the slight absorption of water appears to be 





advantageous in reducing friction. Another interesting 
feature is the surprisingly high temperature the bakelised 
material will withstand under wet conditions without 
injurious effect. 

It has already been stated that water serves the two- 
fold purpose of cooling and lubricating. It also serves 
to wash away any particles of dust or other abrasive 
matter. Fig. 3 shows the arrangement ordinarily adopted 
by the Metropolitan- Vickers Electrical Company to 
serve these purposes, A feed-water pipe mounted along- 
side the bearing is provided with two slots, so placed as 
to direct the water in two jets. One jet plays into the 
bearing for lubrication and cooling the surface of contact. 
The other jet impinges upon the journal surface, against 
the direction of rotation, as it approaches the bearing, 
and serves to cool the shaft and to wash from it the heated 
water and any particles of dirt. The use of water, which 
can be applied lavishly, in this way, is perhaps one of the 
secrets of the remarkable success of the bakelised bearing. 
The action of the water in washing away abrasive particles 
is of particular importance. It allows the full benefit to 
be obtained from the excellent mutual polishing effect of 
rubbing synthetic resin and steel, and as a result a 
condition of low friction is established and maintained. 

The quantity of water required varies according to the 
work done on the mill and the condition of the bearing ; 
the quantity must be sufficient to carry away the heat 
generated and to keep the temperature of the bearing 
material below about 130 deg. Fah. As a general indica- 
tion it may be stated that the quantity in gallons per hour 
required for normal conditions is 


Dxr.p.m. x Lx U+16,000. 


Where D=diameter of neck in inches ; 
L=load on bearing in lb.; 
U=coefficient of friction, say, 0-008 average. 


It will readily be appreciated that under no circum- 
stances must the bearings be run under load without water, 
for under such circumstances the surfaces would heat 
rapidly and become roughened, and wear would take place 
at a high rate. 

The effectiveness of water in lubricating requires some 
explanation, for it is not without limitations. In accord- 
ance with the ordinary principles of lubrication, the film 
of lubricant, in this case water, is most easily maintained 
under conditions of high speed and light loads ; conversely, 
the conditions of low speed, especially at starting, and heavy 
load are those which involve the most difficult problems 
and require special consideration. All bakelised bearings 
require grease to lubricate for starting and for rubbing 
speeds up to about 200ft. per minute. The general method 
is to apply grease to the neck as the mill is coming to rest. 
This treatment serves also the important purpose of pre- 
venting the formation of rust on the roll neck while stand- 
ing. Suitable grease remains on the surface for a very 
long time, and is scarcely affected by the water. For 
rubbing speeds over 200ft. per minute water lubrication 
alone is adequate for loads up to about 1500 lb. per square 
inch. For heavier loads grease must be used at all speeds, 
as well as the water for cooling, and for loads over 4000 lb. 
per square inch a special coolant may have to be used. 
Suds, such as are used on turning and boring machines, 
are proving useful in this service. 

The grease used should, of course, be free from acid and 
alkali, so as to have no chemical action on the roll neck, 
and it should have enough stickiness not to be washed 
away by the water stream. In general, the aim should be 
to run with a minimum of grease, and any undue heating 
should be corrected by increasing the water flow rather 
than by extra greasing. 

The highly successful results which are being obtained 
with bakelised bearings are indicated by the following 
examples of service data from rolling mill bearings supplied 
by the Metropolitan-Vickers Electrical Company. 


(1) On a three-high 18in. merchant mill bakelised 
bearings have reduced the power required by 30 per 
cent., and have up to date rolled 50,000 tons of material, 
against 8000 tons for the best metal bearings, i.c., they 
have had already more than six times the life of metal, 
and the wear of the fabric material is only yin., so 
that the bearings should roll many more thousand tons. 

(2) On a 12in. strip mill, where the whole series of 
stands have been fitted with bakelised bearings, the 
saving of power is 50 per cent. and the life of the bearings, 
comp with that of brass, has increased from five 
to forty shifts. 

(3) On @ 10in. wire mill the installation of bakelised 
i has increased the bearing life to over eight 
times that of bronze. 


These results are typical of many; power saving is 
commonly from 30 to 60 per cent., life increase is as much 
as ten times, and there is marked improvement in working 
because there is less need for adjusting the rolls. In 
addition, the bearings have the very desirable feature of 
simplicity, which is particularly important as affecting 
the operation of changing rolls and of making bearing 


replacements. é 
It remains only to add that the success of the bakelised 


bearing is already established, not only in technical per- 
formance, but in commercial application. A very 
large number of bearings of the type here described are in 
service, giving consistently satisfactory results, and there 
are clear signs that their adoption will be rapidly and 
widely extended. 








Prorrssor J. Hussanp.—It is learned that Professor 
J. Husband, M. Inst. C.E., of the Civil Engineering Depart- 
ment of the University of Sheffield, is to retire in the 
autumn of this year. Many civil, structural and other 
engineers have rat through Professor Husband’s 
hands during his long period at the University, and it is 
suggested that amongst his old students there are many 
who would like to show him some mark of practical 
esteem. Informal steps have been taken, and Mr. F. R. 
Stagg, c.o. Thos. W. Ward, Ltd., Albion Works, Sheffield, 
will be pleased to hear from Professor Husband’s old 
students who are interested and willing to take part in 
such a presentation. 
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Rail and Road. 


AN official decree in Argentina announces approval of 
an expenditure amounting to nearly 17 million pounds for 
the completion of the railway network scheme by 1942, 


On the Great Western Railway a new halt has been 
opened for passenger traffic at Astwood, between Fernhill 
Heath and Worcester Shrub Hill. The oil-engined rail- 
car onving between these two stations will call at the 
new halt. 


THE next meeting of the Permanent International Com- 
mission of the International Association of Road Con- 
gresses will be held in Paris on June 22nd next, in order 
to settle the questions to be discussed at the Hague Con- 
gress in 1938, 


Dunne the past six years, of the locomotives built for 
service in the United States, 634 per cent. were steam, 
26 per cent. electric and 10} per cent. oil engine driven, 
according to Mr. A. I, Lipetz in a paper before the New 
York Edison Society. 


Tue Kent County Council has approved schemes of 
road construction and improvement, including the pro- 
vision of a by-pass road at Maidstone, at an estimated 
cost of just under £425,000, subject to the Ministry of 
Transport making a grant of 75 per cent. 

TRIALS are being carried out on the Molsheim—Stras- 
bourg line of the Alsace-Lorraine Railways on a three-car 
petrol-engined train. Four 250 B.H.P. Bugatti engines 
are mounted in the short central unit, and the two end 
cars are capable of carrying 150 passengers. 

An order has recently been placed by the L.P.T.B. 
for 100 90 H.P. trellybuses. This high power has been 
chosen instead of tie usual 70 H.P. as an experiment. 
It is expected that by the end of 1936 the Board will be 
operating 750 trollybuses. Unwanted tramcars are now 
being sold in large batches to wreckers. 


Wit the permission of the King, the Great Western 
Railway has named the latest of the ‘“ King” class of 
locomotives, “ No. 6029,” “ King Edward “VII.” It 
will be attached to the Old Oak Common locomotive 
sheds, and used on the principal expresses, including the 
“Cornish Riviera Limited” and the “ Bristolian.” 


AFTER two years’ preparation, work is now to be 
on the construction of the new und station at 
Aldgate East. The new station, which will be some 150 
yards east of the old one, will cost in all about £1,000,000. 
The work is described briefly as the construction of a 
new tunnel to surround the old one, and the building of a 
new tunnel 170 yards long along the south side of Aldgate 
High-street. 

Tue Council of the Institute of eg ar announces 
that Sir Alfred Read has been elected ident of the 
Institute for the year commencing on October Ist, 1936. 
Sir Alfred Read is the chairman and managing director 
of Coast Lines, Ltd., and several other shipping companies. 
He is a member of the Port of London Authority, of the 
Transport Advisory Council, and of the board of the 
Milford Docks Company. 


In order to enable the staff more easily to observe the 
names of signal-boxes, the L.M.8. Railway Company is 
providing all new boxes and existing ones when repainted, 
with two name-boards, one board er se at each end 
of the signal-box under the gable. present system 
of having one board, usually fixed at the centre of the 
structure, will be abandoned. The new name-boards have 
white lettering on a black ground. 


Tue Great Northern Railway of Ireland has put into 
service an oil-engined railcar train on the Belfast-Lisburn 
service. The train, which is 160ft. long, comprises three 
articulated sections, the centre unit being the power 
car. Accommodation for 160 passengers is provi in 
the end cars, and the train is driven from a cab at either 
end. The driving unit is a six-cylinder Gardner engine, 
developing 150 H.P. at 1200 r.p.m. A second railear 
of similar design is under construction. 


A note in the Railway Gazette says that two routes are 
under investigation for the Hunan—Kweichow Railway, 
as an extension of the Chekiang—Kiangsi Railway. One 
route would start near the Canton—Hankow ilway, 
south of Changsha, at a place called Siangtan, proceeding 
vid Siangsiang, Shaoyang, Wukeng, Hungkiang, and 
Chihkiang, in western Hunan, and on to Kweiyang, the 
provincial capital of Kweichow. The alternative route 
is from Changsha, the provincial capital of Hunan, over 
the Siang River and through Ningsiang, Anhua, Hsinhua, 
Shupu, Shenki, and Ma to Kweichow, keeping 
slightly to the north of the former route almost throughout. 


Tue longest bridge in the Union of South Africa is 
being built at Upington. It is a new railway bridge over 
the Orange River, and will have a total overall length of 
over two-thirds of a mile. The new bridge will run 
straight across the river, and is to replace the present old 
low-level bridge, which was constructed with a big curve 
to withstand the pressure of flood waters. The new 
structure will be 40ft. above the river bed. The total 
cost is estimated at under £100,000, the steel super- 
structure being all second-hand material from bridges of 
the main line now replaced by heavier structures. The 
concrete work will, however, be built to carry any heavier 
structure which the development of these parts may 
warrant at any time. 


A Party, consisting of over 100 members of the Insti- 
tution of Railway Signal i visited on May 22nd 
the all-electric power signalling installation at Fenchurch- 
street Station on the London and North-Eastern Railway. 
An inspection of the signalling apparatus on the ground 
was followed by a visit to the -box, which is fixed 
on a gant all the tracks, and the relay room. 
The interlocking frame has 140 levers, of which six are 
spare, and following the latest practice has electric in 
place of mechanical interlocking. A 20-kVA standby set 
and a Diesel engine alternator set are provided in case the 
main supply fails. The installation was brought into 
service in April last year, since when it has proved most 
successful, and was carried out by the Siemens and 





Miscellanea. 


On Monday, May 25th, seven men lost their lives at 
the Loveston Colliery, near Tenby, when an inrush of 
water from an old working flooded the pit. 


ELEctRIc construction is being ee forward 
in the U.S.8.R. and at the end of 1935  ssapmae power 
stations had a total capacity of 4,836,000 kW. 


Art the first meeting of the 1936-37 Council of the Society 
of Motor Manufacturers and Traders, Ltd., Mr. J. Albert 
Thomson was unanimously elected President, in 

cession to Mr. Peter F. Bennett. 


Tue Chinese Government Geological Survey has esti- 
mated that the coal reserves of China total some 248,000 
million tons, of which about 77-9 per cent. is bituminous, 
20-7 anthracite, and 1-2 lignite. 

Tue new lighthouse in South Africa at Cape Columbine, 
Cape Province, is to begin operation on October Ist next. 
The lighthouse, which has taken two years to build, will 





will be visible for a distance of some 24 miles. 


We are informed by Sir Robert Hadfield that he has 
received a letter from the sec: of the Norwegian 
Academy of Science and Letters at announcing that 
he has been elected foreign member of that Academy in 
Group 1 for Mathematical and Natural Sciences. 


A NEW company has been formed in South Africa 
under the title of Amalgamated Collieries of South Africa, 
Ltd., to acquire colliery interests from the Vereeniging 
Estates, Ltd., and the African and E Investment 
Company, Ltd. The nominal capital of the company is 
£2,000,000. 

Work is proceeding rapidly on the stringing of the main 
cables of the Golden Gate Bridge in the United States. 
The fact that these cables are the largest and longest yet 
constructed has necessitated a from the standard 
practice, and by the use of triple spinning wheels and 
double tramways twenty-four wires are being placed each 
trip of the wheels. 


Ir has been decided to establish a trading estate in the 
special areas in South Wales, according to an announce- 
ment by the Commissioner for Special The estate 
will be administered by a company whose object will be 
to acquire a suitable site and develop it by the construc- 
tion of roads and factory buildings, the provision of railway 
and other industrial facilities, 


A NEw metal finishing for surface protection has been 
introduced in the United States by the Asphalt Products 
Company, under the trade name of “ Aspro.” The new 
product, which has a modified asphalt base, is said to be 
insoluble in oil or the lighter distillates of B pcre “¢ and 
is highly resistant to attack by caustic and other alkaline 
solutions, commercial acids, abrasion, alcohol, &c. 
‘* Aspro ” finishes may be applied by spray or brush, and 
the coating does not crack or peel with expansion or con- 
traction. 


ACCORDING to a report of the American Iron and Steel 
Institute, every employee in the United States steel 
industry lost some 16 dollars in wages during 1935, owing 
to increased imports in iron:and steel. Total losses in 
wages are estimated at 9} million dollars during that 
period. It is also stated in the report that wages paid 
to United States steel workers were from 120 to 650 per 
cent. above those paid in other steel-producing countries. 
The report is based upon figures received from 127 com- 
panies, which produce over 90 per cent. of the total output 
of the country’s finished steel. One of the interesting facts 
disclosed is that taxes paid by the 127 companies were 
larger by a substantial margin than their earnings, which 
were only 62,961,961 doflags. Moreover, taxes were 
nearly double the total of 38,926,401 dollars paid by those 
companies in dividends to their stockholders. 

A Sarery in Mines Research Board Paper, recently 
issued, deals with large-scale tests to determine the effect 
of the fineness of coal dust on its inflammability. The 
tests were carried out in the explosion gallery at Buxton 
on two coals, Silkstone, volatile matter 36 cent., and 
Red Vein, volatile matter 21-7 per cent. ith each coal 
the i ility of the dust was found to increase 
linearly with its fineness as defined either by its specific 
surface or by the proportion passing through a 100-mesh 
sieve. Formule were deduced for these relationships, 
by means of which the effect upon the i ility of 
a coal dust of removing the coarser icles can be calcu- 
lated. From these calculations the deduction was drawn 
that the effect of sieving mine-dust samples through 50- 
mesh instead of as at present through 20-mesh would not 
appreciably affect judgment as to the inflammability of 
the samples. 

In the course of a lecture delivered on May 22nd at the 
Royal Institution, on “‘ Whirlpools and Vortices,” Pro- 
fessor E. N. da C. Andrade said that the best example of 
what is ordinarily thought of as a vortex is the whi 1 
that is formed where the water runs out of the or 
basin. There is a widespread belief that this always spins 
one way, clockwise or counter-clockwise, and that this is 
due to the rotation of the earth. Actually, however, if 
the water is allowed to come to complete rest in a vessel 
where the hole is accurately in the middle, and if the plug 
is carefully withdrawn, no whirlpool is formed. The 
whirlpool that is generally observed is due to some slight 
rotation given to the water near the edge of the vessel, 
which, by the laws of fluid motion, becomes very much 
accentuated where the water runs out. The direction of 
the spin depends on the direction of this slight. motion. 
If the spin is actually always in the same direction in a 
particular bath, it is because of some chance influence, 
such as pred esa of the taps. The spin of the earth 
should actually give rise to a rotation of the water where 
it runs out, but the effect is far too small to be observed 
with a bath or basin. Where a large, still sheet of water 
runs out through a vertical pipe, as at the intake of a 
water turbine, the effect should, however, be large enough 
to observe. It is, in fact, found that under these con- 
ditions whirlpools form, and that the spin of the water is 
in an opposite direction in the Northern and in the 


be equipped with a light of 9} million candle-power, which | j,i} 


was the | 
is 56,599, length 916ft., breadth 100ft. 
ruple-screw vessel, and was designed for a speed of over 
24 knots. 
steam turbines and forty-eight water-tu 
‘* Majestic ” accommodated over 3500 passengers. This 
ship was described fully in THe ENerveer of May 12th 
and 19th, 1922. 


passenger 
found possible to effect i : 
The fare from London to Brisbane, for example, is being 





Air and Water. 





A NEW motor lifeboat of the “‘ Liverpool” type, has 
been stationed at Gourdon, Kincardineshire. 


AFTER seven years’ work, at a cost of £74,000, a coastal 
defence scheme has been completed at Goodrington, in 
Devonshire. 


AFTER the monsoon ends in October, the ‘‘ Hinden- 
burg ” is expected to fly to Karachi, where a mooring mast 
is being prepared for her. 


Durine the first four months of this year 2042 ships 
passed through the Suez Canal, as compared with 1887 
in the same period last year. 


THE new Swedish aerodrome at Bromma, near Stock- 
holm, was opened on May 23rd. At the same time an air 
line between Stockholm and Malmé was inaugurated. 


THE route chosen finally for the new Moscow—Prague 
air line, which will shortly be opened, is Moscow, Kiev, 
Jassy, Kluj, Uzhorod, Prague, a distance of about 2300 
loms. 

Tue third floating aerodrome .of Lufthansa, the 
“ Ostmark,” has made a trial trip in the Gulf of Liibeck, 
and is shortly to sail to her station off Bathurst, British 
Gambia. 

In succession to Engineer-Captain J. Pattinson, Engi- 
neer-Captain W. D. Strachan-Smith has been appointed 
Engineer Overseer for the Admiralty in the Manchester 
and Liverpool districts. 

Tue airship “‘ Hindenburg” made the return journey 
from Lakehurst, New Jersey, to Frankfort, a distance of 
3800 miles, in 49 hours. She left on her second voyage to 
the United States on May 17th. 


Ir is reported that two airships similar to the “‘ Hinden- 
burg” are to be ordered by Japan for the purpose of 
establishing a five-day commercial air service between 
Tokio and San Francisco, vid British Columbia. 


A NEw pier has been opened at Douglas in the Isle of 
Man to facilitate the landing of passengers and supple- 
ment the present Victoria Pier. Named the “ King 
Edward VIII Pier,” it has been constructed during the 
past six winters, at a cost of some £250,000. 


A NEw air service between Liverpool and the Con- 
tinent is to be begun by British Continental Airways, Ltd. 
Daily departures from Speke have been arranged in 
co-operation with K.L.M., and the planes will call at 
Doncaster and Amsterdam, with connections for Stock- 
holm and other leading European centres. 


As a result of soundings, taken prior to the departure 
of the ‘‘ Queen Mary ” from Clydebank, the Clyde Naviga- 
tion Trust has decided to deepen the navigable channel 
in the Clyde between Shieldhall and Newark Castle by 
18in. The increased depth will allow a vessel even larger 
than the “ Queen Mary” to be taken safely down the 
channel. 


A DEMONSTRATION was given recently in this country of 
a@ new type of small cheap aeroplane, known as the 
“ Tipsy.” It is a single-seater, low-wing monoplane, and 
was designed by Mr. E. O. Tips, of the Fairey works in 
Belgium, where the machine was built. Propelled by a 
Douglas “‘ Sprite ” engine, the “ Tipsy ” has a top speed 
of 98 and a cruising speed of 70 m.p.h. It has a ceiling of 
about 14,000ft., and a range of 400 miles. 


Tue keel will be laid shortly at Devonport Dockyard 
of the cruiser ‘‘ Gloucester,” the third and last of the 
cruisers authorised in the 1935 Pro e. An order to 
the dockyard to begin work on material for the ship was 
given on March 2nd, and a contract for her machinery 
has been placed with Scotts’ Shipbuilding and Engineer- 
ing Company, Greenock. The keels of the other two 
cruisers of the programme have already been laid. 


For the purpose of drifting in Polar waters, a special 
ship constructed of wood is being designed in the Arctic 
Institute at Leningrad. It will be of 1000 tons, and pro- 
pelled by 400 H.P. oil engine and sails. To protect 
the vessel from ice, it will have an egg-shaped hull, and a 
removable rudder and screw. To commence its Arctic 
drift, which is expected to last for four years, the ship will 
be towed into the high northern latitudes by an ice breaker. 
ConsTRUCTION has on ®& new semi-rigid airship 
in the U.S.S.R. for the purpose of research flights to the 
Arctic. Called the “‘ D P-9,” it will be bigger than any 
previous Soviet airship, with a volume of 25,000 cubic 
metres, length 107-5 m., width 22 m., and height 24 m. 
The gondola is to hold eight cabins for sixteen passengers, 
and there will be special cabins for the crew. In addition, 
there are to be reading and smoking cabins, and an electric 
kitchen. 

Tue Cunard White Star liner ‘“‘ Majestic ” has been sold 
to Thos. W. Ward, Ltd., for breaking up. She was 
built and launched at Hamburg just before the war 


and after the Armistice she was completed and passed 
into British hands. Before the construction of the 


“Normandie” and ‘Queen Mary,” the “ Majestic” 
steamer in the world. Her gross tonnage 
She is a quad- 


Included in her power hace ope na eight 
ilers. e 


‘TWICE-WEEKLY duplicated services are now being flown 


by Qantas Empire Airways on the sections of the England— 
Australia air route between Singapore and Brisbane. 
As duplicated services have been operated for some time 
by Imperial Airways on the sections between London and 
Singapore, the duplications by Qantas Empire Airways 
mean that twice-weekly services in each direction are now 
being flown over the entire 12,000 miles between London 
and Brisbane. 
of the London-Brisbane service, and of the increased 


An important result of the duplication 


ion. available, is that it has been 
substantial reductions in air fares. 








General Electric Railway Signal Company, Ltd. 





Southern Hemisphere, as it should be. 





reduced from £195 to £160. 
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+ ARMS AND ORGANISATION. 


TEN weeks ago Sir Thomas Inskip entered upon 
the new office of Minister for Co-ordination of 
Defence. Last week he told the House of Commons 
in Committee what he had already done, what he 
proposed to do, and what objects he was keeping 
before him. His task is to put this country, and in 
certain respects the Empire must be included, in a 
position of adequate military and naval prepared- 
ness in the short space of four years, and to build up 
an organisation which could be relied upon to supply 
the fighting forces with their technical requirements 
in the event of war breaking out. He is, he told 
the House, endeavouring so to place and time orders 
‘* as not to strain the industry that makes them, or 
cause an undue rise in prices,” but he fears that 
“the ideal of no interruption of normal trade ”’ is 
not attainable. Taking these two matters together 
—a high rate of output of war material and 
interference with normal trade—it is clear that the 
engineering industries are faced with a condition of 
affairs that must engage their very earnest con- 
sideration. 

It has been made plain by the Prime Minister and 
others that the next four or five years constitute a 
very critical period. In it we have to make up the 
arrears which we contracted under our genuine and 
almost solitary effort to effect international dis- 
armament. At the end of five years, if the pro- 
gramme can be carried through without interrup- 
tion, we should be in a position to regard a war, 
were it forced upon us, with less misgivings than 
we can do at the present time. But a state of war 
must be regarded as an abnormal condition. The 
normal condition is one of peaceful industry and 
the pursuit of commerce. The prosperity and 
contentment of the country depend upon: the 
maintenance of that condition. We cannot 


contemplate any action which causes grave inter- 
ference. with the ordinary course of trade and 
industry, even for a specified limited period, with 
anything less than the gravest concern. Particular 
anxiety about our overseas markets is unavoidable. 
They are none too firmly held as it is ; they may be 





| 

|lost altogether and never recovered if the inter- 
ruption which Sir Thomas fears extends beyond 
very small proportions. Many of our readers are 
_aware by direct knowledge that for some weeks 
past inspectors have been visiting works normally 
engaged upon occupations of peace to estimate their 
| potentialities for the production of munitions. Sir 
|'Thomas said that four hundred firms had already 
| been visited. Nothing whatever can be said against 
that course in itself. It is very desirable that we 
should know our resources and capacity. The 
danger does not lie in this acquisition of necessary 
knowledge, but in the possibility—a very real 
one—that some of the firms will be tempted to 
forego the struggle to secure orders, and -particu- 
larly foreign orders, and accept instead the 
assured payment from the State for war material. 
Let us suppose that such orders flow in 
regularly for four or five years and no more. 
What is to happen to such firms at the end of 
that time? And, more seriously. still, what 
will have become of our foreign trade? Sir 
Thomas naturally laid particular stress on gauges 
and machine tools. He remarked in that con- 
nection that Government priority might be essen- 





| tial, and that in consequence ‘the normal course 


of trade will to some extent be interrupted.”’ And 
again, “it may be necessary to place what I may 
call a bulk order, or orders in bulk, and make special 
arrangements whereby these orders shall be applied 
to the purposes of the Government, or Government 
contractors, and given priority over other engage- 
ments of the manufacturers.” There can, we 
think, be only one meaning behind these sentences. 
It is that the Government finds itself under the 
necessity of insisting that other orders shall go 
to the wall if they hinder the output of warlike 
materials. That is a very alarming prospect. 
Alarming because during years of peace we shall 
be doing to our industries just what we were com- 
pelled to do tothem during the Great War. Then we 


| lost foreign trade and have only recovered part 


of it ; if the greatest care is not exercised we may 
now lose the remainder. 

We have put the case strongly before our readers 
with no desire to hamper the very necessary steps 
to restore our military position. We recognise 
that indiscretions of the past, however virtuous 
their intentions, must be paid for and that national 
sacrifices will be demanded. But we fear that, 
impelled by the country’s need and his own zeal, 
the Minister for Co-ordination of Defence may, we 
will not say encourage but agree to actions which 
would have very serious repercussions on the pros- 
perity of the Kingdom. The country dare not 
place itself in the position of the farmer who was so 
busy building a wall around his property that he 
neglected to sow crops and allowed weeds and tares 
to grow upon his fields. It dare not do things 
which would make it weaker at the end of five years 
in international commerce than it is now. That is 
the position as we see it, and we therefore ask the 
Government not to regard with even a small 
measure of complacency “interruption with the 
normal course of trade,” but to give the most 
earnest study to ways and means of achieving the 
essential objects which it has in view without 
interfering with the normal undertakings of our 
engineering works. We do not believe that that 
is impossible, and we venture to suggest that 
influential bodies like the British Engineers’ Asso- 
ciation and the Federation of British Industries 
should be invited to submit schemes for its realisa- 
tion. However willing the engineering industries 
may be to make them, the country does not want 
sacrifices ; but if sacrifices must be made, let them 
be so directed that they will not endanger the com- 
mercial and industrial prosperity upon which the 
future contentment of this country depends. 


Electrical Research and Testing Equipment 


No longer does this country lag behind in elec- 
trical research or in the equipment of research 
laboratories. Special apparatus has been put into 
use in factories and elsewhere for testing apparatus 
and solving electrical problems, especially those 
relating to insulation and the interruption of high- 
power circuits. Most large electrical firms possess 
a high-tension laboratory in which a million or more 
volts may be produced at standard frequency by 
means of special transformers. A Marx impulse or 
surge generator capable of giving perhaps three 
million volts serves for testing and making investiga- 
tions under surge conditions, such as those caused in 
practice by lightning and switching operations. 
A high-tension D.C. outfit may also constitute part 
of the equipment, as exemplified by the 180,000- 
volt apparatus at the Queen Mary College. 





The Tesla high-frequency generator, once regarded 


as an essential adjunct, seems to be losing favour. 
For investigating the properties of dielectrics, all 
modern laboratories are equipped with a Schering 
bridge, whilst needless to say, another important 
piece of apparatus is the cathode ray oscillograph 
for the recording of ultra-rapid transients. 

Of the high-voltage generators, the impulse 
apparatus invented by Erwin Marx, who ineident- 
ally patented it only in Germany, is the most 
ingenious and useful. As electrical engineers know 
to their sorrow, dangerous short-time surge volt- 
ages are liable to occur on electrical systems, 
particularly those associated with transmission 
lines. Partly because these voltages do not cause 
breakdown at the same insulation stress as power 
frequency voltages and partly because the nature 
of the surge voltage distribution may be quite 
different in the two cases, the Marx generator, 
which enables the surges met with in practice to be 
imitated, is invaluable to the research and testing 
engineers. While in bygone days tests were only 
made by the application of electrical stresses 
having the same characteristics as those applied in 
normal service, it is now usual with the aid of this 
generator also to test them with stresses having 
abnormal characteristics to ensure safety under 
abnormal conditions. By means of condensers and 
spark gaps, which by sparking over. automatically 
connect the condensers in series when they are 
charged, surges such as those due to lightning and 
the interruption of circuits are produced. The 
latest development is a portable impulse generator, 
which can be erected beneath transmission lines to 
produce impulse voltages capable of sparking-over 
the heaviest insulation used. With the help of the 
cathode ray oscillograph and a potential divider 
impulse generators, in the laboratory or in the open, 
provide research and designing engineers with 
much valuable information, such as surge voltage 
distribution in the windings of transformers. 
Impulse testing with portable apparatus indicates 
possible sources of weakness on a system, and when 
combined with high-voltage tests on individual 
components can assist in indicating the proper 
insulation. The Schering bridge, another German 
invention, is invaluable for testing the dielectric 
properties of insulation. Although pressure tests 
are, of course, applied to insulation, its internal 
dielectric losses have an important bearing on its 
behaviour. The Schering bridge is, therefore, now 
widely employed for measuring these losses for, 
although a pressure test is essential, it is not 
invariably sufficient to ensure freedom from subse- 
quent trouble. Dielectric losses and capacity 
may be measured with the aid of this bridge on 
materials and apparatus at very high pressures. 
D.C. testing sets employing thermionic rectifiers 
to rectify high-pressure current from transformers 
have applications in the testing of cables, &c. The 
possibility of long-distance D.C. transmission in 
the future is making them more essential to the 
teaching profession. The problem of generating 
D.C. voltages up to several hundreds of kilovolts 
has been stimulated in a high degree by the develop- 
ment of atomic physics, which has acquired con- 
siderable proportions during the last few years. 
For experiments on the disintegration of atoms, 
high-voltage equipments complying more or less 
with special requirements have been designed and 
constructed. 

Of all modern electrical testing and research 
equipment none is more elaborate and expensive 
than that employed for investigations on heavy 
duty circuit breakers and other apparatus, 
such as reactances. Since the safety of electric 
supply systems depends on the satisfactory per- 
formance of circuit breakers, it is essential that 
they should be tested under conditions approaching 
as near as possible those which arise when faults 
occur on interconnected systems. With the ever- 
increasing power generated by modern electricity 
stations a fault on the system may be fed by such 
enormous currents that unless it is instantly dis- 
connected disastrous consequences may ensue, 
such as fire damage to plant and prolonged irter- 
ruption of the current. Switchgear testing plant 
costing very large sums of money has therefore 
been provided. A generator is used which will 
give, momentarily at least, an output equivalent 
to that of a large power system. From time to 
time switchgear testing plant built in this country 
and abroad has been described in our columns. 
The latest and most up-to-date is that belonging 
to the General Electric Company, dealt with as 
recently as March 13th of this year. That used by 
the Oerlikon Company was described in our issue 
of January 25th, 1935, and the Reyrolle plant, the 
first to be put into service in this country, as far 





back as December 30th, 1932. Much ingenuity 
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has been displayed in the design and construction 
of these testing equipments, not only in the direo- 
tion of making them capable of withstanding their 
arduous duties, but also in providing apparatus 
capable of giving the necessary records for test 
and research purposes. Just as in the high-voltage 
laboratory the oscillograph plays an important 
part, so does it in these switchgear testing establish- 
ments. While many short-circuit effects can be 
followed by the electromagnetic oscillograph, 
others, such as the wave form of the restriking and 
recovery voltages, call for the cathode ray appa- 
ratus. Electromagnetic oscillographs associated 
with these switchgear testing installations record 
no fewer than sixteen quantities on one film, 





including current, voltage, energy, fluid pressure, 
&c. But despite all the elaborate and ingenious 
apparatus, such as the restriking voltage indicator 
now available, switchgear designers still have much 
to learn. While the mechanism of circuit interrup- 
tion is understood to a degree which permits the 
building of efficient arc control devices, many 
problems have to be solved before the information 
available can be expressed quantitatively. Know- 
ledge of the theory of circuit breaker operation 
has not yet reached the stage at which calculation 
can be relied on with certainty, although there is 
every reason to suppose that the difficulties which 
at present confront designers will sooner or later 
be removed. 
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Factory Administration in Practice. By W. J. 
Hiscox and J. R. Price. Third edition. London : 
Sir Isaac Pitman and Sons, Ltd. 1936. Pages 294. 
Price 8s. 6d. net. 

WHEN a hew edition of a book has to be undertaken 

within a year of the appearance of the last one, the 

author may be legitimately pleased that his work 
has evidently been justified. At the same time he 
should also be afforded the opportunity of taking stock 
of the position and benefiting by the criticisms that 
his former efforts have elicited. It may be that Mr. 

Price, who is responsible for the revision, does not 

like to interfere with thé work of Mr. Hiscox, for he 

pursues the same policy as he adopted in preparing 

a second edition, that of addition rather than revision, 

and for this reason several suggestions have not been 

considered. The first 252 pages are a reprint of the 
second edition. 

In reviewing the book, Tar ENGINEER drew atten- 
tion to a particular omission by the following remark : 
“The personnel department is so essential to the 
modern industrial establishment ... that we cannot 
understand why it has been passed over in silence.” 
In a new chapter on Labour Administration the gap 
has been effectively tilled, and the human element is 
considered in a sympathetic and useful manner. 

The employee record card suggested is one that 
chronicles all the necessary information without 
unduly prying into the private life of the individual. 
We are interested to observe that the author advocates 
trade tests to determine the ability of an applicant 
for employment. Though they may have their 
value, it is doubtful whether they can be Satisfactorily 
applied in engmeering works; imdeed, we know of 
cases where they have been abandoned as mis- 
leading. ; 

Mr. Price points out the value of the incentive that 
is given by the knowledge that vacancies will be filled 
by promotion, and not by the introduction of out- 
siders. Nothing can be more harmful to the esprit-de- 
corps than the infusion of new blood, when it is 
obviously inferior to that already available internally, 
but occasionally a drastic reorganisation is warranted. 
A wise personnel administration will reduce labour 
turnover to @ minimum, and will so adjust the workers 
that the square peg is changed from the round to the 
square hole, rather than ruthlessly removed. We are 
informed that “recent research has put the cost of 
labour turnover at anything between £2 and £50 per 
employee.” 

The notes on training are interesting, and we are 
convinced that it is most desirable to endeavour so to 
train men that they will always be preparing for a 
superior position. The author rightly says that “ the 
idea of training foremen to do their jobs better will 
first have to be shown to all concerned to be really 
worth while, for the idea is still new to many execu- 
tives,’ but m many concerns its value has been 
demonstrated, and probably many general managers 
can readily call to mind cases in which really excellent 
foremen have gone no further, simply because the 
administration has not felt any responsibility so to 
train all the staff that upward mobility is ensured. 

Matters relating to health, safety, and fatigue 
should all receive careful attention by the manage- 
ment, and if the author does not devote much space 
to their consideration, he does at least give a sensible 
lead in the matter. The actual value of rest periods 
is being widely appreciated, and some firms feel 
justified in going as far as to provide free of cost cups 
of tea to all employees in the middle of the shift. 

We are glad to observe that the many well-known 
schemes for payment by results are not elaborately 
set out, but the question of pensions has been wisely 
mooted. A really good pension scheme has many 
advantages, and tends usefully to reduce labour 
turnover. Pensions would probably have been more 


widely applied were it not for the serious difficulties 
encountered in periods of slackness, 

The value of suggestion schemes is raised ; this is 
a very debatable point, for until firms are prepared to 
recognise really useful proposals in an equitable or 
even generous way, and ruthlessly to turn down those 





? 


that are merely of the ‘‘ catch-penny ” variety, all 
such schemes are liable to fall into disrepute. 

Each new edition of “‘ Factory Administration in 
Practice’ has been an improvement on its pre- 
decessor, and the book as it now stands should prove 
helpful to all who are interested in works efficiency, 
as well as to the intelligent student who is anxious 
to grasp the essentials of practical works adminis- 
tration. 





By the late J. A. 


Thermodynamics for Engineers. 
Cambridge 


Ewe, K.C.B. Second edition. 
University Press. Price 21s. net. 
THE revision of the first edition of Sir Alfred Ewing’s 
“Thermodynamics for Engineers,” which was pub- 
lished in 1920, had been almost completed before the 
author’s death. What remained to be done has been 
entrusted to Mr. A. Egerton, M.A., B.Sc., Reader in 
Thermodynamics at Oxford University, and he has 
been careful to ensure that the book should still be 

truly “‘ Ewing’s Thermodynamics.” 

In the first edition the fundamental notions of 
thermodynamics were presented in the earlier chapters 
in hon-mathematical form. Their application to 
steam engines, steam jets, steam turbines, internal 
combustion engines, and refrigeration was developed 
in these chapters, which formed a part of the book 
within the power of most students of engineering to 
read with comparative ease. Then followed more 
mathematical chapters more suited to those studying 
the subject as physicists. 

The second edition follows a similar plan. It 
speaks well for the careful and lucid exposition of the 
subject in the first edition that for the most part it 
has not been found necessary to make changes in the 
presentation of the matter. The changes in the 
earlier chapters are almost entirely those required 
to incorporate the most recent information upon the 
properties of steam. References are given to the 
work of the International Steam Table Conference, 
and numerical examples have been recalculated in 
accordance with revised data. 

The steam engine chapter has also new sections 
dealing with reheating in steam engine or turbine 
cycles, regenerative feed heating and binary vapour 
engines. The chapter on Refrigeration, which deals 
with the theory of refrigeration and also with the 
methods of producing extremely low temperatures, 
and those for the separation of the rarer constituents 
of air, is in itself an excellent monograph on the sub- 
ject of the production of cold. Compared with the 
previous edition its value is enhanced by the descrip- 
tion of additional modern developments and the 
inclusion of charts of properties of carbon dioxide. 
Such ingenious devices are described as the “ cold 
multiplier ’” and the type of refrigerator the action of 
which is based upon changing the partial pressure of 
the refrigerant, ammonia, in its course round the cycle 
by alternate mixing with and separation from 
hydrogen. 

The chapter on internal combustion engines has 
been shortened by the omission of the description of 
some of the older work on gaseous explosions, and of 
the discussion of the effect on efficiency of increase of 
specific heat of gases, but the essence of the work of 
the Gaseous Explosions Committee and of Professor 
Hopkinson, and the modern views on turbulence, 
** knocking,” and anti-knock fuels, radiation in explo- 
sions, and dissociation are briefly presented. The 
Molecular Theory of Gases which was discussed in an 
appendix to the first edition is now given a separate 
chapter, and Planck’s formula is explained in relation 
to the Quantum Theory. The chapter on General 
Thermodynamic Relations has been extended to 
include a discussion of heterogeneous systems, 
thermodynamic potential, and the application of 
thermodynamic theory to such a system as a galvanic 
cell. Undor the heading of Applications to Particular 
Fluids, the important work of Callendar on steam 
properties and the modern revision of steam tables 
forms a valuable addition. 

The last three chapters are of more purely physical 
interest. That on the effects of surface tension on 





ebullition and condensation is expanded from an 
appendix in the first edition. Then follow two new 
chapters on Gas Mixtures and Solutions and on 
Electrolytic Transformations and Thermo-electric 
Effects. The progressive engineer must keep him- 
self acquainted with the advance of physical science, 
the applications of which to engineering practice 
take place with growing rapidity. These last chapters 
are therefore by no means out of place in a book for 
engineers. An appendix gives data on Steam Pro- 
perties in accordance with recent research. 

The work, as is to be expected from its distin- 
guished author, is authoritative. In commenting 
upon it, little need be said as to the soundness of 
its arguments; much may be said in praise of its 
literary merits. Ewing’s style is pleasing to read. A 
difficult subject loses half its terrors when presented 
in the skilful manner and lucid way of which Ewing 
was a master. Many engineers are much indebted 
to the help they have derived from Ewing’s ‘‘ Heat 
Engines ”’ and from the former “‘ Thermodynamics.” 
That one such, at any rate, in spite of former acquaint- 
ance with much that is repeated in this book from the 
earlier edition and in spite of the nature of the subject, 
could read more than half the book with the degree of 
pleasure ‘and interest that usually is derived only 
from lighter fare, speaks well for its attractive and 
well-chosen language. It is a book to be most highly 
commended. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents.) 


CENTRIFUGAL PUMP EFFICIENCIES. 


of our 





Sir,—Your leader of March 6th with reference to this 
matter will undoubtedly be endorsed by all engineers who 
are interested in the establishment of international codes 
for the testing of machinery. It is to be hoped that your 
comments will lead to a general recognition of the B.S.I. 
Pump Test Code and to a proper appreciation of the value 
of the work which has been done in the preparation of 
this and the underlying Australian Code. In the attempt 
to secure a widely accepted standard of test procedure 
it is to be hoped that something will be done to adjust 
the small points of difference which at present exist 
between the two Codes. 

The B.S.I. Code will fail in its purpose unless pump 
manufacturers are wholeheartedly prepared to adopt it. 
In this connection it cannot be conceded that because the 
Unwin, Box, or older formule for weir flow yields a different 
figure to that of the Code “ the maker is perfectly justified 
in selecting that which suits him best.” The weight of 
authority behind these formule is by no means equal, and 
it must be assumed that those responsible for drafting 
the Codes have been at some pains to work only from the 
most reliable and accurate experimental data, The flow 
of water over weirs has been the subject of careful research 
in recent years, with the result that practically all of the 
older formule must now be considered as obsolete for 
accurate measurement. The foreword to the B.S.I. Code 
leaves no doubt that the highest available order of 
accuracy is implicit in the weir formule and procedure 
recommended. 

On these grounds it should be possible for all parties to 
approach the Code with confidence and thus eliminate all 
wrangling in respect to formule. Indeed, this is precisely 
one of the main reasons for the drafting of a code. 

The discrepancy which may arise in the measurement of 
head over a weir crest due to acceptance of the still water 
level as zero is referred to in the B.S.I. Code. If a weir is 
to be used as a precise measuring device, not only must such 
errors be elimimated, but some trouble taken to. ensure 
that the construction and proportions accord with those 
stipulated in the Code. The most complete discussion on 
these points, known to the writer, appears in a written 
contribution by Professor Rehbock to the discussion on 
Messrs. Schoder and Turner’s paper “Precise Weir 
Measurements,” “‘ Proceedings " of the American Society 
of Civil Engineers, August, 1928, pages 1767-1786. It 
should be closely studied by all engineers concerned with 
the problem. 

In laying out a pump test plant in which a weir tank is 
embodied a good deal of care must be taken to have the 
pump suctions as remote as possible from the point of 
entry of the water discharged from the weir. This water 
is usually much aerated. The writer recalls to mind the 
published reports of test and analysis of a centrifugal 
pump in which suction was taken from a point in the sump 
immediately beneath the nape of the weir. A careless 
arrangement of this description invites air troubles and 
quite vitiates the accuracy of detailed analysis of per- 
formance. Nor is this the only mode of entry of air. 
Small pet cocks fitted to the suction branch for the attach- 
ment of manometer tubes must be watched. In some 
recent tests by the writer an appreciable increase in the 
manometer reading was noted after the pet cock had been 
completely sealed from the air by plasticine. 

The testing of centrifugal pumps is unquestionably an 
expert business, but it is one which calls for more widely 
diffused knowledge. For that reason the steps which have 
been taken to codify the practice and the attention drawn 
to the subject in your valuable journal are welcome. 


Hobart, May 8th. JouN Frevp. 
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Construction of the Chambon Barrage. 


O the description of the purposeand principal charac- 
teristics of the Chambon Barrage, presented in 
our issues of April 24th and May Ist, we are now able to 
describe the methods of construction and the power 
installations used in this work, which are indicated in 
Fig. 2, as well as the system of injecting concrete into 
the ground at the foundations, the preparatory work 
carried out, the grading and mixing of the con- 
crete and its final placing on the dani. To recall the 
principal characteristics of the work; the reservoir 


<< 


4 cubic metres, or by elevated cableway crane to the 
discharges. 

The cement injection work required to make the 
foundation of the barrage water-tight included the 
construction of a main protecting wall situated at 
the prolongation of the upstream excavations, of a 
secondary protecting wall. upstream of the first, and 
injection curtains around the discharge tunnels. It 
was carried out by the Société Sondages, Etanche- 
ment, Consolidation (Procédé Rodio). The drillings 








In the circumstances it was preferable to construct, 
between the nearest railway station, that of Bourg 
d’Oisans, and the work a single cable transporter, the 
length of which, developed in plan, amounted to 
10-45 kiloms. 

Divided into two distinct legs united by a deviation 
station at the village of Clapier the transporter started 
at the 714m. datum and arrived at the concrete 
manufacturing plant at 1083m. datum, passing a 
summit of 1250m. The carrying cable, of high- 
tensile steel, had a diameter of 25 mm. and a total 
length of 22-5 kilom. It was supported on metallic 
pylons, with a span of 878 m., across the Chatelard 
gorge. Each of the 200 buckets used had a capacity 
of five sacks of 50 kilos. of cement and travelling at 
2m. per second enabled about 16 tons of cement per 
hour to be transported with a total horse-power of 110. 
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enclosed by the barrage has a capacity of 54 million 
cubic metres, of which 50 millions constitute the 
useful water reserve. The maximum height above the 
river bed is 90 m., but at one point the height above 
foundation level is 136}m. The length along the 
dam is 290 m., the width at the crown is 5 m., and the 
maximum width 70m. The volume of masonry is 
300,000 cubic metres and the material excavated to 
make the foundations amounted to 120,000 cubic 
metres. 


GENERAL LAY-OUT OF THE CONSTRUCTIONAL 
INSTALLATION. 

Fig. 2 is a plan of the equipment required on the 
site, which represented a total electrical load of about 
1600 H.P. Power was supplied by the hydro-electric 
power station of Saint-Guillerme and was brought tothe 
site by a 15,000-volt three-phase overhead line, 
6 kiloms. long, which supplied on the way the villages 
of Freney d’Oisans, Mizoén, Besse, Clavans, and 
Mont-de-Lans. The voltage was transformed down 
to 220 or 380 volts to supply the various units. 

The water supply for the works was obtained from 
a reservoir of 250 cubic metres in two compartments, 
situated at the 1113m. datum. A pumping station 
placed on the bank of the Romanche, on the right of 
the upstream dam, consisting of two multi-cellular 
pumps, each of 36 cubic metres per hour capacity, 
maintained the water level in this reservoir, 153 m. 
above the river bed. 

The compressed air necessary to supply the pneu- 
matic drills and hammers used was supplied by two 
compressor stations, one, containing three Ingersoll- 
Rand horizontal machines of 65 H.P. each, above the 
water reservoir, the other containing two units of 
the same type, at river level just below the down- 
stream dam. 


Test DrRILLINGs AND CONCRETE INJECTIONS 
CAaRIED OUT. 


The difficulties encountered in the test drilling 
carried out for the foundations have already been 
described. The excavations were performed by hand 
in the sand and gravel of the old river bed and by 
explosives in the rocky canyon, which is illustrated in 
Fig. 3. The removal of the 115,000 cubic metres of 
rubble was carried out by steam shovel and then by 





the drag-line lay-out shown, having a capacity of 
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Fic. 1—-CHAMBON BARRAGE UNDER CONSTRUCTION 


for the principal protecting wall were made by a 
diamond drill, 48 mm. in diameter, and were spaced 
about 4m. apart. They penetrated about 15m. on 
the average and in certain cases were continued to a 
depth of 40m. or 50m. The total length of drilling 
amounted to 3000 m. and 


PRODUCTION OF THE AGGREGATE. 

The material used as aggregate for the concrete 
was obtained by breaking up and grinding the rock 
taken from a large quarry in the gneiss opened up 
close to the concrete-making works. The stones, 








600 tons of cement were 
injected under a maximum 
pressure of 40 atmospheres, 

the mean absorption per , SES EE 
metre of drilling was about — 

177 kilos., which was by no 
means excessive. Before 
being injected each hole 
was tested under water 
pressure and in order to 
have check points on the 
indications of the drillings a 
system of “ squaring-off ”’ 
was adopted; that is to 
say, No. 1 hole was drilled, 
then No. 3, and No. 2 last. 
The method of injection 
principally used was that 
knownas the “ descending,” 
namely, each depth was 
drilled to a certain point, 
then injected, then re- 
drilled to a greater depth, 
then injected again, and 
so on. 


Retention 


Level 
1040 m. 





THe CEMENT SUPPLY. 


The making of 315,000 
cubic metres of concrete 
required for the barrage 
and its auxiliary works 
necessitated the supply of 
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about 65,000 tons of Port- 
land cement at a mean 
daily rate of 160 tons during 
the months of actual con- 
struction. The transport of such a load by 
lorries would have required a fleet of fifteen 
vehicles, the work of which would have been 
exceedingly arduous owing to the gradients of the 
route leading to the work, and to the traffic to be 
encountered on the roads during the summer season. 


“Tae Encincer” 





FIG. 2—PLAN SHOWING POSITIONS OF WORKS 


broken out by explosives and trimmed with pneumatic 
hammers, were loaded into trains by two steam 
grab cranes. The average daily output of the quarry 
was about 1500 metric tons of material with a specific 
weight of about 1450 kilos. per cubic metre. The 
breaking and grinding stations were duplicated, two 
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similar plants being laid out in stages between the 
1070 m. datum, which was the quarry level, and 
the 1040 m. datum. The material coming from the 
quarry was, after washing under a pressure jet of 
water, emptied into the feed hoppers A, in Fig. 4, 
whence it followed the cycle shown in that engrav- 
ing. Each of the twin plants consisted of one 
jaw type stone breaker, with a capacity of 39 cubic 
metres per hour, which received blocks up to 30 mm. 








FiG. 3—DISTRIBUTING CONCRETE 


by 40mm. by 60mm. in size, and was driven by a 
110 H.P. electric motor, marked B in Fig. 4; one 
primary grading drum, marked C, 11 m. long, the 
diameter of which varied from 1-45m. to 1-9m., 
and which absorbed 25 H.P. for driving purposes ; 
one secondary rotating breaker, marked G, of 16 
cubie metres per hour, receiving the product of the 
primary grading drum, and driven by a 45 H.P. 
motor; one secondary grading drum,. marked H, 
of a diameter varying between Im. and 1-35m., 
and a length of 4-45 m., and two ball grinding mills, 
marked J. To ensure consistency and regularity 
in the mixtures delivered to the silos, the bigger 
pieces coming from the secondary grading drum were 
returned for reclassification by the primary grader 
by means of a central elevator, while the small 
particles were milled to obtain fine sand. This milling 
was to have been carried out by a single ball type 


twin plants, but owing to the increase in the per- 
centage of fine aggregate decided on at the com- 
mencement of the concreting, it became necessary 
to employ two mills. The, material was _ finally 
classified into four categories : 
Broken stone of sizes from .. 
Gravel of sizes from .. .. 
Ordinary sand of sizes from. . 
Fine sand of sizes from EA hehe . 
Each category was stocked in a silo having a total 
capacity of about 1500 cubic metres. 
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GRANULOMETRY OF THE CONCRETES USED. 


The granulometric composition at the beginning 
of operations was laid down according to Bolomey’s 
Vd 


formula: P=14+ 86 for free-running concretes 


ae 
12+-88 D for 


plastic concretes having a fluidity of 1-7, wherein 


having a fluidity of 2-6, and P= 


5:0m 


a | 
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Retaining Level 
1040 


shown in Fig. 6 to be drawn. But it very soon had 
to be corrected. From the commencement of the 
concrete working in May, 1930, the concrete proved 
to be difficult to use, and it was found that 
the proper casing of the large blocks necessitated 
Per cent. 

20 

6 

15 

16 

43 


- 100 


Aggregates from 


0mm, to 0-5 mm. 
: 2-0 


10-0 
25-0 
100-0 


” 


Total . 


by the conditions was very imperfect. To overcome 
the difficulty it was decided to apply the following 
corrections to the initial Bolomey curve :—an aug- 
mentation of 20 to 21 of the percentage, cement 
included, for use with a mesh of 0-5mm.; an 
augmentation of 41 to 43 of the percentage, cement 
included, for usv with a mesh of 10:0mm._ In order 
to expedite the work, in the summer of 1933 the 
percentages of aggrégates passing a 10mm. mesh 
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P is the percentage of material of diameter less than 
d in millimetres and D is the maximum ring size 
in millimetres, in the present case 100mm. For 
the free-running concrete the percentages given in 
the table in the next column were calculated (cement 
included). 





grinding mill of the “‘ Krupp ”’ type for each of the 


















These figures enabled the representative curve 
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FIG. 5—SECTIONS OF BARRAGE 


were raised to 44 per cent., which helped to allow 
of the use of large blocks with a minimum of working. 
In practice the mean granulometric curve of the 
concretes conformed to that shown in Fig. 6, which 
was followed throughout the summer of 1933-34. 
Once-a-week borings of test pieces made of 
materials taken from each of the silos enabled a 
check to be made on the mean granulometric com- 
position of each category of material which served 
as a base on which to fix the composition of the mix. 
For example, for sand of 0-10 mm., the results were : 





Dia. of material in 


mm. 0-0-5, 0-5-1 1-2 2-5 | 5-10 \Above 
10 
Upstream plant, per 
OMmb. 2. cs ae] 1S 8 14 38 23 1 
Downstream plant, 
per cent. --| 37-6; Il 15 34 22 0-5 


By using mixtures made on a granulometric base 
from the beginning, it was easy to determine approxi- 
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mately the wieghts of the materials in each of the 
four categories which gave, with the weight of the 
binding material, an approximate total weight of 
2340 kilos. per cubic metre of concrete placed. The 
gauging of the aggregates was carried out by yolu- 
metric dosing gear of the drawer type for the broken 
stone, 25-100 mesh, the gravel 10-25 mesh, and the 





ordinary sand 0-10 mesh. The finesand and the cement 
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were dosed by weight by means of automatic regis- 
tering balances. The quantity of water to the mix 
was maintained at about 200 litres, and was measured 
by means of automatic feed tanks. The mix took 
place in rotary concrete mixers of 1335 litres capacity, 
whence the concrete was discharged into distributing 


hoppers. 
THE DISTRIBUTION OF THE CONCRETE. 


As shown in Figs. 3 and 4, the distribution of the 
concrete in the foundations and to the lower part of 
the barrage was eartied out by means of a system of 
inclined conduits, 400 mm. in diameter, supported 
by cables which traversed the valley. The inclination 
varied from 70 to 45 per cent., and the system enabled 
a supply of about 50 cubic metres per hour to be 


owing to the extensive use of steam heating on the Con- 
tinent the development of an electric load of that kind 
has become very difficult. This applies particularly to 
Berlin, for as during a great — of the winter the tem- 
perature there is below zero, mos ple live in flats and 
houses equipped with steam jer heating. In a similar 
way economic and climatic conditions have their effect on 
the design of plant. The engineer visiting Germany is 
impressed by the absence of oil-filled ironclad switchgear, 
by the preference for open bus-bars, and by the rapid 
development of the expansion switch. These national 
differences in electrical equipment are seemingly inevitable 
and are not easily explained, but the underlying roblem 
facing the supply engineer, i.c., the provision of a con- 
stant supply of electricity as economically as possible, is 
universal, 

The purpose of the paper is to describe how in the year 





1924 the Berlin Power and Light (Bewag) Company, or 


that in any other large town. At the beginning of 1934 
three stations, all under 100,000 kW, were supplying the 
load through radial 6-kV feeders. The system was divided 
into two sections which siace 1918 had been running in 
synchronism. Interconnection was made over two 100-kV 
overhead lines from the stations on the lignite field. 
Between 1924 and 1930 the two large central stations were 
built. When the first station was being planned in 1924 
it was proposed to connect it with the 100-kV sub-stations 
which lay approximately north and south by a double 
30-kV ring. But about that time Dr. Riihle, of the 
Bewag, visited America, and on his return the company 
decided on a 30-kV grid, from which the low-voltage system 
should be fed through radial 6-kV feeders. 

This system became known as the “ scott 
group system” because of the three voltages used 
namely, 30 kV, 6 kV, and 380/220 volts, and because the 





networks were divided into groups and so arranged as to 





FIG. 7—PLACING CONCRETE 


inaintained. The supply to the upper works of the 
barrage not being practicable by this means, owing 
to lack of available gradient, it was effected by 
two cable transporter cranes, consisting of a fixed 
tower common to both cranes, 42 m. high, two 
mobile towers, 15 m. high, travelling on a curved 
track laid out at the 1011 m. datum, and a steel cable, 
45 mm. in diameter and 348 m. long, linking the three 
towers together. The load capacity was 5-5 metric 
tons. Fig. 4 shows the method in use. The concrete 
from the plant was fed into special transporter buckets 
from the loading hoppers. The buckets had opening 
bottoms. 

Given the correct fluidity of concrete, the homo- 
geneous placing was simply carried out with pick and 
shovel, as shown in Fig. 7, without resort to the 
internal vibratory methods that are sometimes 
necessary when a waterproof concrete of plastic con- 
sistency is required. The laying was begun in 1930 
by filling up the excavations and the construction of 
the anchorages on the two banks. But it was only in 
1932 that the normal routine could be followed of 
laying by successive steps which was to terminate in 
1934-35 with the completion ofthe crown on which 
the new road was to be carried, and with the con- 
struction of the flood release penstocks. 

The quality of the concrete was controlled sys- 
tematically by tests made in a laboratory in the works. 
Test samples taken from each consignment of cement 
were made iinto pure mortar paste test pieces and 
submitted to tensile tests and Vicat hardness tests. 
The concrete itself was tested regularly as to resist- 
ance to crushing and lack of porosity by compression 
tests at 7, 28, and 90-day intervals on parallelopiped 
test pieces, 30 mm. by 30 mm. by 22 mm., and by 
porosity tests on an Amsler machine. 

Carried out by the Campenon-Bernard Company, of 
Paris, the structural work begun in 1928 was com- 
pleted at the end of 1935, and water was admitted to 
the barrage on April 15th of this year. 

We are indebted to Monsieur Jean Balensi and to 
Le Genie Civil for the information given above, and 
for the use of the illustrations which we reproduce. 








The Electric Supply System in 
Berlin. 


DIFFERENCES between British and Continental elec- 
tricity supply practice are brought to light in a paper on 
“*The Electric Supply System in Berlin,” read by Mr. 
M. W. Humphrey Davies before the Institution of Elec- 
trical Engineers on Wednesday, May 13th. A critical 
comparison of electrical development in different countries, 
the author explains, is rendered difficult by contrasts in 
social, economic, and even climatic conditions \in the 
countries under review. In the electric supply industry 
these differences have far-reaching effects on the nature 
of the load that can be developed and also on the design 
of plant and the lay-out of distribution systems. While 
in Great Britain a considerable part of the electrical 





energy sold for domestic purposes is used for heating, 





the ‘‘ Bewag,” as it is called in Germany, attempted to 
solve the distribution problem for a large industrial city 
by treating it as a single unit and how in 1929 and subse- 
quent years these plans were modified in the light of expe- 
rience. Berlin, the centre of many German industries, is 
a rapidly growing city. At the time of the war it was 
comparatively small, but was surrounded by a number of 
satellite towns, each possessing its own electric supply 
system. In 1920 these towns were combined to form 
Greater Berlin, which is now one of the largest cities in the 
world. It covers some 360 square miles and has a popula- 
tion of just over four millions. The average density of 
population is almost the same as that of Greater London, 
but as for the most part people live in flats, only 28 per 
cent. of the total area is fully developed. This central 
district is bordered by lakes and forests covering a further 
27 per cent., the remaining 45 per cent. being mainly 
undeveloped country and small holdings. As a result of 
this concentration the actual density of population in 
Berlin is very high indeed. A park divides the city 
into two parts—old Berlin and Charlottenburg—and each 
of these forms a separate load centre, the maximum load 
density being about 56,000 kW per square mile. 

Until 1929 the load was developing at the rate of 
50,000 kW per annum; but the economic crisis was felt 
very severely in Germany and the load fell off consider- 
ably, though in this respect the Bewag fared no worse than 
most of the other German supply companies. During the 
last few years the load has gradually recovered, the average 
annual increase being just under 10 per cent. In 1934 
the company sold 1188 million units, with a peak load of 
439,000 kW. The total consumption in Berlin was 
1450-8 million units, that is, 345-8 units per head of 
population, which compares favourably with other 
Continental cities. 

The Bewag system load factor was 36-2 per cent. 
Noticeable features of the load curve are the smallness of 
the midday valley and the size of the morning peak. 
These features are chiefly due to the heavy traction load 
connected to the system. 

The bulk of the power is supplied from two large 
central stations, namely, Klingenberg, east of the city, 
and Kraftwerk West, to the west. One of these stations 
maintains the frequency, using automatic relays for the 
purpose. A large part of the power for the base load is 
imported over 100-kV lines, which terminate in sub- 
stations to the north and south-east. These lines bring 
power from Trattendorf and Zschornewitz, two large 
stations on the lignite field in Central Germany. The 
stations are relics of the Great War and have been extended 
from time to time. 

In addition to the two chief stations in Berlin, there are 
a number of smaller and older stations which are kept 
in commission as reserves, but the only one of importance 
is the station at Charlottenburg, which was reconditioned 
in 1929. In 1926 this station, which is near the centre of 
the load, was equipped with pass-out turbines connected 
to a public héating system, and an experimental Ruths 
steam accumulator was afterwards installed. In 1929 the 
capacity of these steam accumulators was increased, and 
they can now deliver 73,000 kWh at a maximum rate of 
50,000 kVA. 

For local government purposes Berlin is divided into 
twenty districts and sixteen of them are supplied with 
electricity by the Bewag. The company is controlled by 
two managing directors, one commercial and the other 
technical. In most of the larger departments the principle 
of centralised control and decentralised management has 
been followed for some years with satisfactory results. 





The early development of the Bewag system resembled 








FIG. 8-THE COMPLETED BARRAGE 


make the effect of the failure of any single unit, such as a 
cable, very slight. For this purpose Berlin was divided 
into a number of sections. There are now twenty-four of 
these sections, with peak loads varying from 20,000 to 
50,000 kVA in the central area. All the sub-stations in 
each section are supplied from a single distributing 
station (30-kV sub-station) connected to the 30-kV grid 
and situated near the centre of the section. The power in 
each bus-bar section in the two independent generating 
stations is limited to 100,000 kW. The two stations are 
interconnected by a number of 30-kV cables of 0-15 square 
inch cross section. Each of these cables is looped in to a 
12,500-kV A transformer in one of the distributing stations. 
The cables are each rated to transmit 8000 kVA con- 
tinuously, which allows a considerable margin for inter- 
change of power between stations. 

The 30-kV/6-kV step-down transformers are not inter- 
connected in the high-tension side, and only through 
reactors on the low-voltage bars. Each has its own pair 
of supply cables and its own section of bus-bars. In 
some of the larger stations a reserve transformer is kept 
on the auxiliary bus-bars ready for instant use. The 
6-kV sub-stations and the converter sub-stations for the 
underground railway and the D.C. network, still extensive 
in the centre of Berlin, are supplied through radial feeders, 
each consisting of a pair of 0-11 square inch cables in 
parallel, each rated at about 3600 kVA. The bus-bars in 
these sub-stations are divided into three or four sections, 
each supplied from two independent sections of the dis- 
tributing station bus-bars. A spare cable is connected 
to the auxiliary bus-bars and is brought into service auto- 
matically when a cable fails. 

The low-voltage networks are supplied from small 
transformer stations containing two or more transformers 
rated at 250 or 160 kVA, according to requirements. These 
stations are usually housed in the cellars of houses and 
factories; transformer kiosks and special buildings are 
rarely used. The transformers are supplied through 6-kV 
rings from the sub-stations, the cables being rated to 
carry 2000 kVA. The ring is kept open at the centre and 
is loaded to 1000 kVA on each leg. In the event of a fault 
in a cable section or station, the faulty section is cleared 
and the remaining sections are fed through the ring. Bulk 
consumers are supplied from the 6-kV rings, but ial 
feeders are allocated to hospitals and other essehtial 
services. Four-core (three 0-15 square inch and one 
0-07 square inch) cables insulated for 1000 volts are'used 
for the 380/220-volt system. 

The three-voltage system was completed in 1927, and 
since that time there has been no serious interruption to 
the supply in Berlin. In 1929 a simpler and more econo- 
mical system was devised by the electrical research depart- 
ment. It is only suitable, however, for areas of compara- 
tively high load density, and is known as the two-voltage 
system, because it was proposed to disregard the costly 
distributing stations and to feed the low-voltage 
mains direct from 30-kV cables radiating from the power 
stations, the 6-kV system being retained only for bulk 
consumers. To work this system satisfactorily two con- 
ditions must be fulfilled. The low-voltage cables must be 
connected up to a series of grids, each fed by a number of 
30-kV cables, so that the failure of any 30-kV cable wilt 
scarcely be noticeable. The second requirement is a 
reliable switch at the feeding points, capable of prevent- 
ing the network feeding back into a faulty 30-kV cable. 
The unit employed consists of an ordinary air break 
switch on the low-voltage side of the transformer, arranged 
to trip whenever the main circait breaker supplying the 
30-kV cable opens, and to close when the secondary 
voltage rises to normal. 
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The most interesting installation is that in Charlotten- 
burg, a busy centre of the city, where the new system has 
been used to strengthen the existing network. A single 
220-volt grid is fed simultaneously from the existing 
3-kV sub-stations and also from a number of new 30-kV/ 
Q-22-kV transformer stations supplied from the existing 
high-voltage grid. These stations are very compact, and 
some of them are constructed beneath the road. 

The costs of the new system have been carefully investi- 
gated by the company. The extra cost of 30-kV cables 
and of the 30-kV/0-38-kV transformers is offset by the 
elimination of the 30-kV distributing stations and the 
6-kV cables. It appears that the capital cost of the two- 
voltage system is substantially less than that of the exist- 
ing system, especially at high load densities. The trans- 
mission losses are also considerably reduced. An essential 
feature of the two-voltage system is the low-voltage 
grid. An investigation showed that it was not economical 
to lay down such a grid unless the load density exceeds 
2800 kW per square mile. 

The success of the two-voltage system in the last few 
years has led to the preparation of plans for its extensive 





load exceeds 2800 kW per square mile. Urban areas will 
be supplied from 380/220-volt grids, fed from existing 
6-kV feeders strengthened where necessary by the 30-kV 
transformer stations in the two-voltage system. Suburban 
areas will be supplied from small unattended 30/6-kV 
sub-stations. - 

The last part of the paper is devoted to protection, and 
an interesting feature is the use of Petersen coils on the 
cable system. 








Construction of Concrete Silos by 
the Moving Form Method. 


WE illustrate herewith and on page 572 the construction 
of three reinforced concrete silos each 40ft. in diameter 
and 70ft. high. These silos together with four smaller 
silos 16ft. in diameter were erected at West Thurrock 
by Balfour Beatty and Co., Ltd., contractors for the 

















VIEW OF FORMS JUST AFTER HOISTING BEGAN 


use in strengthening the existing system wherever it 
becomes inadequate. A steady increase in the load is to 
be expected, and the operating engineers consider that the 
control of the network will become very difficult and that, 
should there be a complete shutdown, too much time would 
elapse before the supply could be restored. Great stress 
is laid on continuity of supply, and it is therefore proposed, 
as soon as the load reaches 1,000,000 kW, to operate the 
network in sections with a peak load of 500,000 kW. To 
make this division possible, it is proposed to link the 
generating stations with a 100-kV ring and to divide the 
existing 30-kV grid into two sections. The most interesting 
feature of the changes proposed is the extensive part to be 
played by the two-voltage system. 

In future, no new distributing stations will be built in 
the central part of the city. The 380-volt system is to be 
divided into a series of grids covering from 1 to 2 square 
miles. Plans have been prepared for supplying these 
380-volt grids from 30-kV cables, on the principle of the 
two-voltage system.' This will only be done when the 
existing 6-kV network becomes inadequate or, possibly, 
when the central district is changed over from direct 
current to alternating current. Each of these cables will 
cross a number of the low-voltage grids. A 0-15 square 
inch copper cable, capable of transmitting 6000 kVA, or 
an equivalent aluminium cable, has been chosen for this 
purpose. Such a cable has an economic length of about 
10 miles, and could supply fifteen 400-kVA transformer 
stations distributed along it, the first transformer being 
about 1 mile from the generating station. When the scheme 
has been completed, each section of the low-voltage grid 
will be supplied from at least six different cables, thus 
making the effect of the failure of one cable very slight. 

In suburban areas, where the load density is less than 
2800 kW per square mile, the two-voltage system would 
not be economically practicable, so unattended sub- 
stations with two transformers, fed from 30-kV radial 
feeders, will supply the low-voltage system through 
6-kV cables. The size of these stations may vary from 
1000 to 16,000 kVA, the largest containing two 8000-kVA 
transformers. 

Although the low-voltage grids are an essential feature 
of the two-voltage system, they are equally applicable to 
any other system where a number of independent feed 
points are available. Their chief advantages are better 
voltage regulation and a reduction of the reserve trans- 
former kVA required. The two-voltage system is still in 
the experimental stage in Berlin, the eleven existing 
30-kV /0-22-kV sub-stations are all looped in to existing 
station interconnectors, and do not represent more than 
1 per cent. of the Bewag load, but the construction of low- 
voltage grids has gone ahead rapidly, and already over 
20 per cent. of the Bewag mains are connected in this way. 
The present policy is thus to divide the city into urban 
and suburban areas, urban areas being those in which the 








Metropolitan Cement Company, Ltd., the control of which 
has recently been acquired by Alpha Cement, Ltd. 
The method of erection consisted of the employment 
of shuttering of the moving form pattern described by 
Mr. H. H. Broughton in his paper before the Institution 
of Mechanical Engineers in January, 1933. The silos 
are used for the storage of cement. The two photo- 
graphs reproduced on this page illustrate the early stages 








MOVING FORMS UNDER CONSTRUCTION 


of the work on the three large silos. They show the 
shuttering being erected at the ground level and just after 
the hoisting had been begun. The forms were raised by 
means of jacks attached to yokes and operating on “ jack 
rods ’’ embedded in the concrete. The process of raising 
the forms was continuous, the work proceeding night 
and day. The erection of the silo walls was begun at 





3 a.m. on Monday April 27th and was completed at 9 a.m. 
on Monday May 4th. The total height of 694ft. was there- 
fore reached in 174 hours, the average rate of rise being a 
little over 9ft. 6in. per 24-hour day. The progress of the 
work is illustrated by the series of photographs reproduced 
on page 572. The work is being carried out under the 
supervision of Mr. Henry Pooley, jun., the consulting 
engineer for the Metropolitan Cement Company, Ltd. 








An Improved Capacitor Induction 
Motor. 


Tue “ Red Band ” fractional horse-power motor, made 
for some years by Laurence Scott and Electromotors, Ltd., 
of Norwich, has recently been re-designed and is now 
claimed to be the simplest and most compact motor of its 
kind. Whilst its self-contained condenser has always 
reduced the it required and has given the machine 
a syrametrical appearance, the motor is now free from the 
~~ per rs = starting gear on the ee, which is 
of the simple squirrel-cage t: without slip rings and 
brush lifting mechanism. The s starting device takes the 
form of a contactor mounted in an accessible position 
within an enclosure in the end bracket. When the machine 
is switched onithe starting current causes the contacts to 

















INDUCTION MOTOR 


CAPACITOR 


close and to switch the condenser into circuit. The 
machine then runs up to speed and when the current falls 
below a predetermined value the contacts open, when the 
motor runs as an induction machine. 

If an overload of about 250 per cent. or more should 
occur, the contacts close again and the machine runs as a 
capacitor motor, until the overload is removed or the fuse 
or automatic circuit breaker operates. The simple and 
robust contactor has been tested by starting a motor over 
a million times against twice full-load torque and at the 
end of the test, which was equivalent to thirty starts an 
hour, twenty-four hours a day for nearly four years, it 
was found to be in perfect condition. By eliminating 
mechanism on the rotor the possibility of service inter- 
ruptions has been reduced, whilst the removal of all 
rubbing contacts has avoided radio interference. 

The motor has a very high starting torque, the smallest 
machines being capable of starting against about 600 per 
cent. full-load torque, which is claimed to be in excess of 
that obtained with repulsion induction motors and far 
greater than that given by split-phase machines. The 
** self-sealing ’’ condenser is contained within the barrel 
of the motor. If breakdown occurs the electrolyte auto- 
matically seals the puncéure and the motor is then ready 
for service again. Standard motors have sleeve bearings, 
with a simple and reliable lubricating device, and all 
bushes are diamond bored. Provigion is made for 
silencing end knock and quiet running is also ensured by 
the dynamic balancing. Ball bearings are provided when 
required. The motors are made in an independent section 
of the firm’s Manchester works and the standard steel 
frame construction is adopted. Motors from }4 H.P. 
upwards are made in the horizontal, vertical flange, and 


geared types. 








The “‘Cone-Ring”’ Flexible 
Coupling. 


Ir proof is required of the value of the flexible coupling 
to the engineer, it is only necessary to observe how many 
such devices are already in use, and how frequently new 
designs are brought out. As the coupling described in this 
article has been developed by David Brown and Sons 
(Huddersfield), Ltd., it may safely be concluded that any 
defects that may have been apparent in original experi- 
mental designs have been eliminated, and that the device 
is, in fact, thoroughly practical. Indeed, the reasons given 
by the firm for adopting the particular design are such as 
to appeal directly to the intelligence, while observation of 
the drawings and engraving will confirm the impression 
that the design ought to be successful. A completely 
flexible coupling should not only compensate for errors of 
excentricity and alignment, but should also allow axial 
freedom. At the same time it should provide torsional 
elasticity to absorb the shock of suddenly applied loads, 
and have a damping effect upon the transmission of vibra- 
tions. If all these conditions are to be complied with, a 
resilient material is clearly required, and David Browns, 
after considering the relative advantages of steel and 
rubber, chose the latter for the following reasons :—The 
use of strip steel involves rubbing between highly stressed 
surfaces when axial motion occurs, leading inevitably, 
despite lubrication, to wear of the parts and also to the 
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transmission of quite considerable axial loads. Moreover, 
when used to provide torsional flexibility, the amount of 
energy steel can absorb is limited by the allowable stress 
(equal to about 5-3 foot-pounds per pound), while, except 
when stressed beyond the elastic limit, which is obviously 
not feasible, steel shows practically no hysteresis loss and 
cannot therefore damp out vibration. Rubber, however, 
has much more advantageous properties if properly, used. 
It needs to be remembered that when compressed 
along one axis, it suffers practically no change of volume. 


A New Thread Milling Machine. 


We have received from A. C. Wickman, Ltd., of 
Coventry, some particulars and illustrations, one of which 
we reproduce, of a new form of thread milling machine 
which has been produced in collaboration with Geo. 
Moulton, Ltd., of Manchester. It is intended for the pro- 








duction of comparatively short screws, up to, say, 2in. 





Having been exposed the print and the tracing are 
separated. The tracing is returned to a trough at the 
front of the machine, while the print goes on to the wash- 
ing and drying processes. The print is, of course, on the 
continuous strip of sensitised paper, which goes first 
through a washing on both sides, then over a roll that 
applies the developer, and is washed again to remove any 
surplus chemicals. The paper is then dried and rolled 
under tension to take out any cockles. The dryer may be 
either electrically or gas heated. The machine is driven 
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THREAD 


If, then, its resilient properties are to be utilised to the 
full, it must not be too much confined. 

The design of coupling brought out by the firm has been 
based upon the conventional pin and bush type. In 
considering this type of coupling, it will be observed that 
the longitudinal expansion of the bush is seriously con- 
stricted by friction between the parts. The firm’s designers 
have therefore substituted for the plain bush a number of 

















COMPONENT PARTS OF “CONE RING’’ COUPLING 


rubber rings of conical section. As will be observed from 
the line engravings, which indicate somewhat exaggerated 
conditions, these rings can freely deform under load, and 
it is claimed give over four times the torsional flexibility 
obtainable with the ordinary sleeve type bush. Axial 
freedom is provided by a “ rolling ” or ‘‘ dishing ’’ action 
of the rings. The coupling also has the characteristic 
that torsional flexibility is greatest at light loads, diminish- 
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ACTION OF RINGS UNDER TANGENTIAL 
AND AXIAL LOADS 


ing as the load increases. There is, of course, no hysteresis 
loss available for damping when the load is constant, but 
with a varying load, although the loss is in itself small, it 
is, so the firm claims, sufficient to restrain the building up 
of vibration. 

These “‘ Cone-Ring ” couplings are made in a range of 
eighteen sizes, and are as easily assembled or dismantled 
as the conventional bush type. 





MILLING MACHINE 





length, where large quantities are required, and is said to 
compete successfully with die-cutting machines. 

The workpiece is held in either a self-centring chuck 
or a special fixture on the flanged end of the work spindle, 
which is provided with a reversing motion, so that either 
right or left-hand threads can be milled, either external 
or internal, without changing the direction of rotation of 
the cutter spindle. The pitch of the screw cut, which may 
range from those used in optical instruments up to those 
as coarse as six per inch, is determined by means of a short 
detachable leadscrew keyed on to the end of the spindle. 
This screw engages with a nut, also easily detachable, 
which is mounted on the end of the work head. As the 
work spindle rotates it moves forward in its bearings 
and stops automatically at the end of a complete 
cycle. This action is effected by a trip motion operating 
through a pin in the worm wheel and a catch and lever 
connected with a cam shaft in the front of the machine, 
which, by means of a latch, disengages the cutter and at 
the same time releases the clutch, which drives the feed 
of the work head. By these means it is possible to cut a 
thread right up to a shoulder or to the bottom of a blind 
hole. 

The cutter head carriage is mounted on a transverse 
slide, so that it can be moved to and from the work, and 
is adjusted into position longitudinally by a rack and 
pinion with a locking device. The cutter spindle is 
mounted in double purpose ball bearings at the front and 
roller bearings at the rear. It is bored to suit No. 6 Morse 
taper arbors. The transverse slide is operated by means 
of a hand lever which brings the cutter head instantaneously 
into the working position, where it is automatically 
latched. Transverse adjustment to the cutter head is 
provided by means of a screw and nut for setting to the 
diameter of the work and also to the depth of thread to 
be cut, and a dead stop is fitted at the rear of the slide. 
A graduated dial is mounted on the feed screw of the 
head for setting the depth of cut. 

The maximum diameter of thread which can be milled 
in the machine is 6in. external and 7}in. internal. The 
machine requires about 2 H.P. 








An American Blue Printing 
Machine. 


WE have received from the C. F. Pease Company, of 
849, North Franklin-street, Chicago, Illinois, the photo- 
graph which we reproduce below of a drawing-office print- 
ing machine. 

The apparatus is described as a blue-printing equip- 
ment, but we imagine from the description that it might be 
used for other, such as black-line, photo-printing pro- 
cesses. It comprises three units—the printing or exposing 
part, a washer, and a potashing and drying section. 
Each of these is quite separate and can be used independ- 
ently. They are delivered separately in arc-welded steel 
frames, and assembled in the main framework. The 
machine is generally made for paper up to 42in. wide, 
but can be had for paper 54in. wide. 

As will be seen from the illustration, the roll of sensitised 
paper is held at the front of the machine, and is led over 
a table where the tracings are applied. The two are then 
drawn up over the “ contact glass’ behind which there 
are three enclosed are lamps, each rated at 17 amperes. 
These lamps provide sufficient light for a printing speed 
of from 4in. to 12ft. a minute, and are cooled, together 


AMERICAN BLUE PRINTING MACHINE 


by a 4 H.P. electric motor, and it is said that the arc lamps 
will burn for from 45 min. to 14 h. without breaking. 








THE NEWCOMEN SOCIETY. 


Tue Summer Meeting of the Newcomen Society will be 
held in London from Thursday, June 18th, to Saturday, 
June 20th. On Thursday members will assemble at the 
Arundel Hotel, Arundel-street, Strand, W.C.2, and pro- 
ceed to the Three Mills Distillery, Bromley-by-Bow, where 
they will ‘inspect tide mills, , and other engines. 
After lunch at the East India Dock Tavern, they will go 
by coach to the Poplar Reference Library, where half the 
party will stay to inspect ships’ models, prints, &c., whilst 
the remainder visit the cooperage of G. W. Shaw and Sons, 
Ltd., 188, High-street, Poplar, after which the parties 
will interchange visits. At 3.30 p.m. the whole party will 
visit Trinity House Wharf to see, amongst other things, 
the Maudslay chain proving machine. The annual dinner 
of the Society will be held that evening at 7.30 p.m. at 
the Arundel Hotel, and a paper, “‘ Centenary of the London 
and Greenwich Railway : A Chapter in the History of the 
Southern Railway,” will be read by Mr. C. F. Dendy 
Marshall. On Friday visits will be paid in the morning 
to the Deptford East Station of the London Power Com- 
pany and the seventeenth century Charlton House, 
where an exhibit illustrating the centenary of the 
London and Greenwich Railway will be shown by Mr. 
S. C. Robinson. In the afternoon the works of Merry- 
weather and Sons, Ltd., at Greenwich, will be visited. 
On the return journey the coach will follow the route of 
the London and Greenwich Railway. On the morning of 
Saturday the party will assemble at the Science Museum, 
where tours will be conducted by members of the staff. 
During the afternoon a party of twenty-five will visit 
Trinity House, Tower Hill, by permission of the Elder 
Brethren. 











BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





RUBBER JOINT RINGS FOR MAINS AND 
SEWERS. 


No. 674—1936. This new specification for rubber joint 
rings for water mains and sewers provides for soft, medium, 
and hard rings and is a non-dimensional one. It lays 
down requirements as to composition, quality, and work- 
manship. The composition of the finished rings is specified 
in detail, limits being stated for rubber content, total 
sulphur, &c. The physical tests include accelerated 
ageing, hardness, water absorption, tensile strength, 
elongation, and permanent set. Standard methods of 
test for determining these properties are given in appen- 
dices. The Committee responsible for this specification 
is now engaged in preparing similar specifications for 
rubber joint rings for gas mains, and rubber insertion 
jointing for water mains. 








A contract for a petroleum refinery to deal annually 
with 300,000 tons of oil has been ordered from Germany by 





with the glass, by means of a fan blast. 





an Italian company. 
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A Visit to a Switchgear Works. 


—_—— 


TJ\HE manufacture of switchgear, particularly that for 

heavy duties, is a real engineering job, demanding 
considerable designing skill, well-equipped factories, and 
the best of workmanship. The industry has become one 
of great importance to suppliers and users of electricity 
alike, especially since the advent of the grid with its large 
interconnected power stations. Manufacturers engaged 


. 


The contract is believed to be the largest placed in this 
country for 6600-volt metal-clad gear. Two 750,000 kVA 
switchboards will control the generators, &c., and 
four 500,000 kVA boards the outgoing 6600-volt cables. 
Each feeder switchboard will be fed by a main group 
feeder through reactors from the generator bus-bars. 
The switchgear is of two types. ‘On load ”’ selection 








it is necessary to use the breaker as a connector between 
a cable supply and an overhead line installation, and in 
this case outdoor terminal bushings are required on one 
side of the circuit breaker, whilst a cable connection is 
taken to the other terminals of the breaker. In other 
cases engineers require outdoor switchgear on a cable 
supply system in order to save the expense of sub-station 
buildings, and it is then necessary to bring cable connec- 
tions to each side of the oil circuit breaker. The range 
of gear recently developed by Ferguson Pailin covers these 
varying requirements. 

Many small metal-clad units, both of the compound and 
oil-filled type and the air insulated type, were being con- 














Fic. 1—750,000 KVA DOUBLE-CIRCUIT BREAKER 


in the business rarely, if ever, seem to be short. of work, 
and visits to switchgear works are generally well worth 
while. A recent inspection of the shops of Ferguson 








is used for the generator sections, and “* off load ”’ for the 
feeder sections. The ‘on load” selection of bus-bars 
is effected by duplicate breaker equipment with two 
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Fic. 3—VIEW OF FEEDER SWITCHBOARDS 


Pailin, Ltd., of Higher Openshaw, Manchester, gave us 
a good idea of the firm’s present activities, both in con- 
nection with general production and development work. 














Fic. 4—COMPLETE 6600-VOLT CIRCUIT BREAKER 


For the last section of the Manchester Corporation’s 
Stuart-street generating station, no fewer than sixty- 
seven metal-clad circuit breakers are being supplied. 





breakers housed in a common tank. One breaker is 
closed before the other is opened from a miniature remote- 
control switchboard, which serves for the complete 
change-over operation. The “off load” selection is 
effected by a single transfer breaker, which is lowered 
from one set of bars and is then transferred to the other 
set. On test a 750,000 kVA double breaker successfully 
interrupted 1,150,000 kVA at 11,000 volts on one breaker, 
the other being in the open position. An external view 
of one of the 3000-ampere, 750,000 kVA double oil circuit 
breakers is given in Fig. 1, while Fig. 2 shows the interior. 
One breaker is closed and the other open. The contacts 
and cross-jet explosion pots are clearly illustrated. A 
general view of the feeder switchboards is given in Fig. 3. 
An important feature of this switchgear installation is 
the miniature type control board which incorporates tele- 
phone type relays and special circuit-breaking indicating 
equipment. The board, which will ultimately control 
ninety-five circuits, is only 29ft. long. Indicating arrange- 
ments show the closed and open position of the breakers 
and whether the circuit has been opened on either over- 
current or a leakage fault. 

There were also in the course of construction some 
6600-volt oil circuit breakers with a rated rupturing 
capacity of 1,000,000 kVA for export to South America. 
Each phase of these circuit breakers is enclosed in a 
separate round tank, so that the phases are completely 
separated. The normal current capacity of each of these 
breakers (Fig. 4) is 4000 amperes per phase, involving 
the use of three self-aligning sockets per phase in parallel. 

A development relating to outdoor switchgear is the 
manufacture by the firm of a range of 33,000-volt outdoor 
circuit breakers which can be provided with various 
terminal arrangements. A round tank oil circuit breaker 
mounted on an angle iron framework is employed, and 
the top plate is arranged so that outdoor weatherproof 
porcelain-clad terminal bushings or connections to 
cable-sealing glands can be incorporated. Outdoor 
circuit breakers are sometimes required to serve as switch- 
ing points in an overhead line distribution system, and 
in this case outdoor terminal bushings are required on 
both sides of the circuit breaker. Occasionally, however. 


FIG. 2—INTERIOR OF DOUBLE-CIRCUIT BREAKER 


structed. The self-contained lifting mechanism for the 
circuit, breaker incorporated in each unit is an interesting 
feature. It employs a worm and pinion gear which does 
not run backwards with the weight of the breaker that is 
being lifted, and it is possible to stop the raising or lowering 
operation in any position without danger, lifting arms for 
the heavier breakers being raised by a rack and pinion. 
The raising arms are over toggle in the “‘ plugged home”’ 
position, thus effectively locking the breaker in position. 
A view of the back of a truck with the circuit breaker 
removed, showing the lifting mechanism and the position 
of the rack when the lifting arms are in the top position, 
is given in Fig. 5. 

Low-tension industrial metal-clad oil switch units 
which the firm has recently been developing are fitted with 
high-pressure line contacts. They can be arranged for 
wall or bracket mounting or may be fixed on pedestals for 























Fic. 5-BACK OF TRUCK, CIRCUIT BREAKER 
REMOVED 


floor mounting. Non-draw-out and draw-out units with 
an interlocked isolating fixture are made. The main 
contacts are exceptionally simple and are readily replaced. 
Composed of fabricated sheet steel, the pedestals and other 
parts are lighter and stronger than those composed of cast- 
ings. Theunits can bemounted on any flat surface, such asa 
slate or sheet steel panel, and switchboards can therefore 
be built up in any desired form. A 150-ampere draw-out 
type pedestal floor mounting unit with the switch isolated 
and tank lowered for inspecting the contacts is shown in 
Fig. 6. 

Spring closing mechanisms for oil circuit breakers are 
among the firm’s special products. For safe operation and 
for the satisfactory performance of a breaker it is essen- 
tial that it should be fully closed before it has to open to 
clear a fault. With direct manual closing it is possible for 
an operator to hesitate before the contacts are in the fully 
closed position, and if the breaker is being closed against 
a fault a dangerous condition may then arise. If the fault 
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is a heavy one the throw-off forces set up by the current 
may make it impossible fully to close the breaker by hand. 
Solenoid and motor mechanisms are, of course, widely 
used for operating circuit breakers, but this spring system 
provides a means of closing circuit breakers without the 
provision of an auxiliary electrical supply, and even under 
the heaviest fault for which the breaker is designed to 
deal there is no risk of imperfect operation. A set of 

















FiG. 6—-DRAW-OUT INDUSTRIAL SWITCH UNIT 


heavy springs are compressed by a hand winding arrange- 
ment, and when it is necessary to close the breaker they 
are released by a small catch, which may be actuated 
locally or from a remote position by a small trip coil and a 
push button, 








The Ken Viaduct Derailment. 


Tux following passages are taken from Colonel A. C. 
Trench’s report to the Minister of Transport on the 
accident which occurred about 5.0 a.m. on December 
30th at Ken Viaduct, between Castle Douglas and New 
Galloway, on the Dumfries—-Stranraer line of the London, 
Midland and Scottish Railway. 








The 3.13 a.m. double-headed express passenger train, 
Carlisle to Stranraer, was almost completely derailed 
immediately after passing over the Ken Viaduct Bridge ; 
the pilot engine itself held the rails, but its tender, and 


at this point it becomes single line, controlled: by tablet. 
Ken Viaduct is about 4 mile west of Parton towards New 
Galloway. There is a fair amount of curvature at intervals. 
Approaching Parton the line is straight for about 1} 
miles, and shortly beyond enters upon left-handed curves 
of 28 chains radius approaching Ken Viaduct, 42 chains 
radius over the viaduct, and 28 chains radius commencing 
immediately beyond the viaduct. Gradients are prac- 
tically level for about 2 miles approaching Parton, rising 
at 1 in 400 for 572 yards from Parton to the approach 
curve of the viaduct, level for 506 yards over the viaduct, 
thereafter rising at 1 in 96 for 594 yards, followed by a 
level stretch and a falling gradient. 

Ken Viaduct, which carries the single track over Loch 
Ken, was built in 1861, and consists of three main 
of 138ft. each, and two short spans at each end. The 
main spans are bowstring wrought iron lattice girders, 
with overhead cross bracing at the centre of each span ; 
they are supported on stone piers. The short spans 
adjacent to the main spans at each end are skew stone 
arches, 35ft. between centres of piers, and the short spans 
at the ends of the viaduct are carried in trough girders, 
also on the skew, and are 26ft. between centres of piers. 
The upper portion of the pier at the west end of the main 
spans, adjacent to the point of derailment, showed signs 
of cracking, and was rebuilt some three years ago. There 
are now no signs of cracking or weakness in the three 
piers at the west end. There is about 2ft. 9in. depth of 
ballast over the crown of the stone arches. The water 
level of Loch Ken is controlled in connection with the 
Galloway hydro-electric scheme, and is not subject to 
much variation in level. 

The static deflection of the main spans was measured 
with two similar Class 2 engines standing on the span, and 
amounted to 0-93in.; with the two engines and a train 
passing over at 36 m.p.h. the deflection was lin. An 
attempt to measure the deflection with the two engines 
in phase, so that their hammer blows would synchronise, 
was unsuccessful. It appeared from the deflectometer 
records that the natural period of oscillation of the bridge 
laden was about 3 per second, i.e., about the same as the 
revolutions per second of these engines at 45 m.p.h. 
In the course of my inquiry an engine of similar type 
was run over the bridge at about 43 m.p.h., and watching 
it from below there was a very distinct lateral sway of 
the whole span, which continued for two or three sub- 
stantial oscillations after the engine had passed off the 
bridge, then dying away rapidly. Arrangements were 
made subsequently to measure the extent of this sway 
with ordinary trains passing over it, but apparently 
the coaches of the train had a material damping effect 
which, combined with slower speed, the maximum being 
25 m.p.h., caused a lateral sway of an observed maximum 
of jin. only ; this took place towards the outside of the 
curve and was held throughout the passage of the train. 
I estimate that this was appreciably less than the sway 
noticed during the passage of the light engine. 

The track was first tested by a Hallade recorder in 1929, 
and marking pegs inserted in the track for check purposes. 
Since that date the Hallade recorder has been used 
annually. The test made in September, 1935, showed 
satisfactory results and a very substantial improvement 





the train engine and tender, were derailed all wheels, and 
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both engines and tenders travelled along the track for a 
distance of some 400 yards before coming to a stand. 

The seven coaches of the train diverged to the right 
down a low embankment, on a line more or less tangential 
to the left-hand curve of the track; the leading two 
coaches, a bogie brake van, and a bogie Post Office van 
were overturned and completely wrecked, three of the 
four bogies being torn off and the bodies torn from the 
underframes which were overturned. The remaining 
five coaches came to a stand on the slope of the embank- 
ment, lying over at various angles, but without any 
breakage of couplings or telescoping, and without serious 
structural damage. The two Post Office sorters in the 
second wrecked vehicle escaped without serious injuries ; 
of about fifty-eight passengers only two were slightly 
injured. 

All coaches were fitted with the vacuum brake, the 
percentage of brake power being 73 per cent., and all 
were electrically lit. The train was drawn by pilot engine 
“No. 646’ and train engine “‘ No. 642,’”’ both being of 
identical type, 4-4-0 (Class 2), with six-wheeled tender, 
fitted with the steam brake, controlled by the vacuum, 
on coupled and tender wheels. The engines weighed 
54 tons and the tenders 41 tons in working order, and 
their brake power was 61 per cent. 


DESCRIPTION. 


The line from Dumfries to Stranraer runs in a direction 
generally westerly and is double as far as Castle Douglas ; 








over 1929 conditions. Superelevation is calculated for 
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were broken on the inside of the curve and all sleepers 
were damaged. Some 20ft. beyond this, from the western 
pier of the arch, the rails were located in trough girders 
over the short shore span. The inner sides of these girders 
were 18in. ai , the rails being, so far as curvature 
allowed, roughly central between these sides, and the 
rail heads approximately level with the tops of the girders. 

On the left-hand side of the right-hand girder there were 
marks of two wheel flanges having struck and mounted 
the end, and travelled along the top for about 14ft., 
until they dropped inside again, and on the same side of 
the left-hand girder there was a corresponding mark on 
the inner surface where one or both of the wheel faces 
had borne against it until they had been forced back nearer 
to the rail. It is evident that the left-hand trough girder 
acted successfully as a wheel guard in restraining the 
extent of lateral movement after the initial derailment. 
The next rail length was slightly bent, and the rail joints 
at the far end were broken. The next pair of rails (48ft.) 
were not appreciably damaged, but were pulled somewhat 
to the right, and chairs and sleepers were broken up to the 
point where the engines finally came to a stand. The next 
two pairs of rails were dragged down the bank to the right 
with the carriages, the further rail on the right-hand side 
being torn away and badly distorted. Thereafter (i.c., 
from 80 yards from the initial mark) all rails to the 
point where the engines came to a stand (403 yards from 
initial mark) were bent and twisted, but two pairs of rails, 
about 180 yards from the initial mark, were distinctly 
less damaged than the rest, and beyond these there were 
marks of derailment on both sides of the rails.. Up to this 
point the marks of derailment, except where the track had 
been completely destroyed, were on the left-hand side, 
i.¢., the inside of the curve only. 

The two locomotives concerned, of the 4-4-0 type, 
have driving wheels 6ft. 9in. in diameter, with spiral 
springs on the leading coupled axle. At a speed of 
45 m.p.h. (about 3 revolutions per second), the hammer 
blow on each of the driving axles is 1-17 tons and the 
whole engine blow is 2-08 tons. The overall wheel base 
of the engines is 22ft. 84in., and the rigid wheel base 
between coupled wheels is 9ft. 6in.; overall wheel base of 
tenders is 13ft., and overall length of engine and tender 
is 54ft. 4in. The full tender capacity is 3500 gallons of 
water and 4 tons of coal, and it is probable that at the 
time of the accident both tenders were rather more than 
half laden. Both tenders are fitted with scoops for picking 
up water. 

REPORT. 


Driver Kirk, in charge of the train engine, arranged with 
driver Galloway of the pilot engine that he (Kirk) would 
control the braking of the train. Both men were aware 
that this is not in accordance with regulations, and I 
formed the impression that Kirk’s reason for this arrange- 
ment was that he knew the road and the working of the 
train better, and that Galloway agreed. Kirk estimated 
that the train approached Parton Station at about 
40 m.p.h., and while passing the platform he made a 
brake application of about 10in., and a further slight 
application just before reaching the viaduct, by which 
time he estimated that speed had been reduced to 25-30 
m.p.h., after which he released the brake. His engine 
was steaming lightly all the time, and on reaching the far 
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a speed of 50 m.p.h., and there is a speed restriction of 
45 m.p.h. over the viaduct and its approach curves. The 
cant as actually measured averaged 3#in. on the 42-chain 
curve over the main spans, rising over the end spans to 
5in. on the embankment, where curvature increased to 
28 chains. The increase of cant at the western end was 
at the rate of lin. in 85ft. The cant and change of cant 
were uniform, and the condition of the track across the 
viaduct up to the point of derailment (beyond which it 
had to be relaid) was good. 

At the western end of the viaduct the line runs on to 
embankment about 15ft. high. About 80 yards from the 
bridge abutment there is an occupation level crossing, 
approach roadways for which are ramped up from ground 
to track level on both north and south sides. It was no 
doubt the effect of being dragged across the northern 
approach roadway which caused the detachment of both 
bogies of the second vehicle (postal van), these bogies 
being found on the east edge of this approach ramp. 
Beyond this the track continues at first on bank about 
12ft. high, but ground level rises to a point about 350 
yards from the West abutment, when the line runs into 
cutting. 

The initial mark of derailment was about 23ft. beyond 
a rail joint, and just beyond the eastern pier of the stone 
arch. There was evidence of a wheel flange commencing 
to climb the left-hand rail (the inner rail of the curve) 
and traversing the head of the rail until 11ft. 8in. further 





on it dropped outside the rail. From this point all chairs 
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L.M.S. RAILWAY AT POINT OF DERAILMENT 


end of the viaduct he was on the point of opening the 
regulator when he felt a bump and almost immediately 
afterwards a second bump, and noticed the engine and 
tender swaying from side to side, a movement which 
became so violent that he had to hold on until the engine 
stopped. He did not think that the engine left the road 
when the first bump occurred, but when the second came 
he knew there was something wrong. Kirk did not notice 
his vacuum gauge after crossing the bridge, and could not 
say when the vacuum was destroyed. After the engines 
came to a stand he got down and saw that his engine and 
tender were derailed, and then realised that his train had 
broken away. The coupling from the rear of the train 
engine tender was found at a point some 240 yards in 
rear of the final position of this tender. It may therefore 
be assumed that the vacuum hose at this point, 
and caused a full brake application, which took 240 yards 
to bring the engines and tenders to a standstill. Kirk 
stated that although he was aware of the 45 m.p.h. 
restriction over the bridge, he made it a regular practice 
to reduce speed well below this figure, as it was his experi- 
ence that they always felt a slight bump when coming off 
the bridge at the western end. 

Driver Galloway of the pilot engine said that they 
traversed it at the normal reduced with his engine 
steaming lightly, and he felt the usual slight bump on 
leaving the bridge; this was nothing abnormal, and he 
stepped down from his driving seat and back on to the 
tender footplate in order to alter the reversing gear and 
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open the regulator to increase speed up the rising gradient 
ahead, when he felt a more severe bump, looked back and 
saw “ fire flying from the train engine and lights further 
back.” Immediately after this he saw by the light of his 
open fire-door that his vacuum was destroyed. He had 
one foot on the tender footplate, and felt the derailment 
of the tender immediately after he saw the vacuum was 
destroyed and just before he came to a stop. He was 
emphatically of the opinion that his tender was derailed 
only just before he came to a standstill. 

The evidence of the two guards, who were standing up 
and sorting parcels near the trailing end of the rear van, 
was to the effect that this was normal up to the brake 
applications approaching the viaduct. They estimated 
that the speed of the train was reduced to 25-30 m.p.h. 
by two normal applications, not sufficiently sharp to 
open the van valve. They felt a thud, and the train 
started to rock from side to side, and they were thrown 
down and slid to the front end of the van with the Is 
and mailbags. Train attendant Holder, in the corridor of 
the last coach but one, noticed a sharp brake application 
and immediately afterwards the shock of the train stopping. 
The impression he got from the brake application and stop 
was “‘as if a signal had been thrown up in the driver’s 
face.” Daniel Wilkie, one of the postal sorters in the 
second vehicle, noticed nothing unusual from Carlisle 
until the coach began to wobble when, as he thought, they 
were crossing Ken Viaduct. The wobbling became more 
violent and the lights went out, after which he found 
himself pinned down among the débris of the coach. The 
other sorter, George Yellowlees, also noticed nothing 
unusual until the jolt took place and the train began to 
rock. 

Permanent way inspector Sutherland had been in charge 
of this section for eighteen months. He knew of no diffi- 
culty in keeping the track and curvature in good condition 
near the bridge. He had been informed some time pre- 
viously that some driver had complained of a lurch coming 
off the bridge at the Stranraer end, but after careful 
examination had been able to find no defect and heard 
that the next day the driver had reported that it was all 
right. Ganger Johnston examined the track between 
Parton and New Galloway on the Saturday (the accident 
occurring on the Monday morning) and had found all in 
order. He had heard of only one complaint about a lurch 
at the western end of the viaduct by a driver, about nine 
to twelve months previously, but had been unable to find 
any defect and had had no further complaints. Driver 
Mitchell was driving the preceding express which passed 
over the line about an hour earlier. His train was single 
headed with an engine of heavier type. He-slowed down 
to 20 to 30 m.p.h. over the viaduct and did not notice 
anything wrong with the track over the viaduct. 


ConcLUSION. 


In endeavouring to ascertain the cause of this derail- 
ment, the initial difficulty is to identify the wheel or wheels 
responsible for the first mark of derailment. It seems 
certain that two axles were derailed to the left before they 
reached the trough girders, and unlikely that more than 
two were derailed before reaching this point. The right- 
hand derailed wheels must have struck the end of the 
trough girder with so much force that one would expect 
the resulting damage to be apparent on the wheels con- 
cerned, particularly on the leading derailed wheel. The 
only right-hand wheels of engines or tenders which showed 
damage were (a) the tender of the pilot, on which the right 
centre and trailing wheels were jin. and %in. out of truth 
respectively, with the axle-box broken on the right centre 
wheel, and (6) the train engine, which had its right driving 
wheel 4 in. out of truth. Apart from these, the wheels of 
the coaches showed no serious damage, with the exception 
of the leading bogie of the third coach. The results make 
it impossible to think that the derailment was initiated 
by this coach, and other factors account for this 
so that this ‘possibility may be dismissed, leaving the 
alternatives of the pilot tender or the train engine. 

As far as the subsequent events are concerned, either 
of these alternatives is possible, i.e., the pilot tender once 
derailed might have led to the derailment of the engine 
behind it, or the engine derailed might have pulled off the 
tender ahead. The evidence of driver Kirk was very 
definite that there was an appreciable interval between 
the normal bump which he felt after coming off the bridge 
and the second bump when he realised something was 
wrong. He suggested at least two or three engine lengths’ 
distance between the two bumps. He was sitting on the 
engine, and I think it is very unlikely that he could have 
failed to notice immediately the derailment and, in 
particular, the violent blow which must have been 
inflicted when the leading derailed wheel strock the end 
of the trough girder. 

As regards the pilot tender, driver elieneey was equally 
emphatic that this only became derailed just before the 
two engines came to a stand. His evidence, however, on 
this point contained some inherent improbabilities, and I 
do not think it is very reliable. He said that he was 
driving in the ordinary way, and prepared to adjust his 
valve gear and open his regulator about the usual point, 
i.e., when the train was clear of the bridge; but with a 
steep gradient in front of him, after a speed reduction 
over the bridge, I should not expect him to have deferred 
such action until the train was going so slowly as to come 
to a stand, according to his account, within a few yards. 
It should be noted that the vacuum must have been 
destroyed when the coupling broke, 240 yards before the 
engines came to a stand. I am inclined to think, therefore, 
that the most probable case was that the centre and trailing 
wheels of the pilot tender became derailed first, and that 
the train engine and its tender did not become derailed 
until later. 

Turning now to the cause of the initial derailment, it 
is clear that there was no obstruction on the line; no 
tools or brake blocks were missing from either engine, and 
it is most unlikely that any of the fittings found damaged 
by the derailment could have fallen off and caused initial 
derailment. The track was in good order and its fastenings 
indicated no signs of weakness. Accepting the evidence 
of the latest Hallade record (September, 1935), there 
were no serious irregularities of alignment, level, or super- 
elevation. At the same time, it must be noted that the 
derailment took place at a point where there was a change 
of curvature, change of superelevation, and change of 
gradient, and also a change from the flexible support of 





the long lattice girder spans to the comparative rigidity 
of the small stone arch. 

It is perhaps significant that the 1935 Hallade record 
at 46 m.p.h. indicated a single momentary transfer of 
loading from inner to outer rail just at the point of derail- 
ment, as compared with the original (1929) record at 
43 m.p.h., which showed a number of such transfers of 
much greater magnitude about the same point. In the 
course of my inquiry I travelled over the bridge on a 
similar engine, with a similar pilot engine, at what driver 
Kirk estimated to be the same speed, and it was easy to 
notice a distinct lurch, but hardly a bump such as the 
drivers referred to in their evidence. This lurch was 
probably due to the increase of cant at a relatively low 


As far as the engines and train were concerned, no 
defects of wheels or running gear were apparent, but 
it is quite possible that the hammer blows of both engines 
were in synchronism, causing a considerable increase 
in the amplitude of the vertical oscillations of the bridge, 
the natural period of which may well have coincided with 
the engine frequency. As regards speed, for various 
reasons, in particular the distance travelled by the 
engines after breakage of the coupling, I think that this 
must have been higher than the 25-30 m.p.h. estimated 
by driver Kirk, and that it may have been up to the local 
restriction of 45 m.p.h. 

There is one other factor, which I think may well have 
been present though it is unsupported by any definite 
evidence. If there was serious lack of unison in the control 
of the two engines, in particular a sudden opening of the 
regulator on the pilot engine while the train engine driver 
was still checking the speed by the brake the snatch caused 
thereby would probably accentuate any tendency to 
derailment which might exist. The braking available 
on the coaches of the train was, as is usual, considerably 
in excess of that on the locomotives and tenders. 

I conclude, therefore, that the initial derailment cannot 
be attributed to any single cause, but that it must have 
been due to a combination of some or all of the following 
circumstances :— 

(a) The change of curvature, change of supereleva- 
tion, and change in rigidity of support of the permanent 
way adjacent to the point of derailment. 

(6) The vertical oscillations which are likely to have 
arisen when traversing the main spans of the bridge, 
with the two engines possibly running in phase and 
probably at a speed approaching the natural frequency 
of the bridge ; also some lateral oscillation of the bridge. 

(c) Inequality of weight distribution on the tender 
wheels of the pilot engine, and possibly 

(d) Some lack of unison in the control of the two 
engines, leading to a sudden snatch by the pilot engine 
on to a train which was still being heavily checked by 
the brake. 


RECOMMENDATIONS AND REMARKS. 


It is to be regretted that the lengthy investigation and 
experiments in connection with this accident have not 
led to a more precise conclusion as to the cause of the 
derailment, and for this reason it is difficult to make useful 
recommendations in connection therewith. I think that, 
in view of the evidence and the circumstances of the 
accident, the company should consider the imposition 
of a speed restriction somewhat lower than the 45 m.p.h. 
hitherto prescribed. I understand that it has already 
been decided to provide some additional sway bracing 
on the girder spans of the viaduct, and I think this is 
certainly desirable. After this has been done I think 
that further tests should be made to measure both lateral 
and vertical oscillations and to ascertain the stresses 
imposed on the important members of the structure 
under conditions which are at least as severe as the worst 
which are likely to arise in normal working. 








American Engineering News. 


Streamlined Oil-engined Trains. 

The latest addition to the growing list of light- 
weight oil-engined trains on American railways is a five- 
ear train of the Illinois Central Railroad, intended to 
make a round-trip daily between Chicago and St. Louis, 
295 miles, or nearly 600 miles per day. It is an articulated 
train, with six four-wheeled bogies having 33in. rolled 
steel wheels and roller bearings. The power car is followed 
by a mail and baggage car, two chair cars, and a dining 
car, with observation rooms. The car bodies are of light, 
but substantial construction, with turtle-back roof and 
bottom, weighing 58 tons (without the bogies) for the 
power car, 35 tons for the diner, and about 24 tons for the 
others. The bogies have cast steel frames, with a wheel 
base of 8ft. 4in. for the two power bogies and 9ft. for the 
others. Its total weight of 238 tons is about half that of 
an equivalent ordinary steam train. The oil engine is of 
the V-type, high-compression, two-cycle, with sixteen 
cylinders, 8in. by 10in., and rated at 1200 H.P. at 750 
revolutions. There are four electric motors of 300 H.P., 
one on each axle. A 32-cell storage battery provides for 
starting the engine and for lighting. Pressed steel shapes 
are used extensively for the car framing. The train is 
said to run 14 miles per gallon of fuel oil. Air conditioning 
is provided, as on most of the trains of this type. This 
same railway has also a new oil-electric locomotive of 
1800 H.P. for goods transfer service, with a weight of 
170 tons. It is carried on two six-wheeled bogies, each 
served by a six-cylinder vertical engine of 900 H.P., with 
cylinders, 15in. by 16in., giving a maximum speed of 
60 m.p.h. The length is 60ft. on a total wheel base of 
48ft., with bogie wheel base of 11ft., and bogies 37ft. 
between centres. The draught gear at each end is attached 
to the bogie frame, and not to the underframe. The wheels 
are 39in. in diameter. A driver’s cab is provided at each 
end, and the tanks have a capacity of 1150 gallons of fuel 
oil. The tractive force is 38,800 Ib. at a speed of 15 m.p.h. 


Fire on an American Oil Locomotive. 


Temporary methods of handling fuel oil on the 
train, pending the completion of oil stations for fueling 





along the line, were the cause of the fire on the 1800 H.P, 
oil-electric passenger locomotive of the Atchison, 
Topeka and Santa Fe Railroad, described recently in 
THe Encrivger. The engine consists of two connected 
and duplicate units, each with 900 H.P. equipment. Fuel 
oil is carried in two 400-gallon tanks under the engine bed, 
and these are filled normally from outside. But for tem- 
porary use in fuelling from a tank car, the inlet pipe of the 
refuelling pump was fitted with a hose connection, so that 
hose from a car could be passed through a window and 
coupled to the pump. In vidition an extra supply of oil 
was carried temporarily in tanks in the baggage car, being 
delivered to the engine tanks by armoured hose having 
connections to the refuelling pump on each unit. Oil from 
these train tanks had been used to refill the engine tanks 
on the rear section of the locomotive. After leaving the 
station at Gallup, with a heavy passenger train, it was 
decided to t er oil from the temporary train tanks to 
the engine tanks on the leading unit of the locomotive. 
But here the human element came in, and its failure caused 
the accident. The pump on the forward unit should not 
have been operative, but the clutch was partly engaged 
and the valve on the inlet pipe of the pump was partly 
open. Consequently, the pump was in operation, and so 
continued after the tank had been filled. The consequence 
was an overflow along the track and spouting from the 
vent pipes in the engine room, where it was blown into 
spray by the blast from the ventilating fans. Ignition 
may have been caused by the oil spray falling on the 
heating boiler or the auxiliary engine, or by sparking at 
the storage batteries due to loose wiring. The train was 
promptly stopped, the locomotive units were disconnected, 
and the rear section pushed the train back to the station. 
The city fire department could not extinguish the fire for 
lack of chemical supply, but steam and water were dis- 
charged from the blow-off of a steam locomotive. Con- 
siderable damage was done to the machinery and electric 
equipment of the Diesel locomotive. 


Oil Locomotive Works. 


An illustration of the increasing use and develop- 
ment of oil-engined locomotives on American railways is 
the recent construction of a new plant for the construction 
of oil-electric engines, from small yard or industrial 
machines up to main line engines of 250 tons. A site of 
75 acres, which less than a year ago was open farm land, 
some 14 miles from Chicago, is now occupied by the build- 
ings and yards of the locomotive works. The main build- 
ing, with machine and erecting shop, is of structural steel, 
with welded 104ft. roof trusses and 65ft. columns, shipped 
complete from the steel works. It is 550ft. by 170ft. in 
plan, with 57,000 square feet of steel sash. The erection 
aisle is 104ft. wide, 50ft. clear height to the roof trusses, 
and has twenty-four construction bays, each served by a 
transverse track. A 200-ton welded electric overhead 
crane has four 50-ton hoists, and, in addition, two 30-ton 
and 40-ton overhead cranes serve both the main aisle and 
the balcony on which the smaller parts and instrument 
panels are built. The machine shop on the west side of the 
main aisle is 64ft. wide and served by two 20-ton overhead 
travelling cranes. On the opposite side are the black- 
smith shop, annealing shop, paint shop, and store room. 
The annealing furnace, 50ft. by 75ft., can receive an 
entire engine frame. Its bottom is built upon a platform 
ear. A 15-ton gantry crane runs transversely through the 
building and across the unloading area of the yard. In 
view of the diversified current requirements for welding 
and power and light purposes, individual transformers are 
installed on alternate columns along one side of the 
erecting shop, 48ft. apart, with three-phase 440-volt 
feeders carrying current to the lighting transformers, 
which convert it to single-phase, 220-volt current. On the 
roof trusses are 100-watt lamps with aluminium reflectors. 
The oil-engine testing room has a removable roof and is 
served by the 200-ton crane. Adjacent to it is the locomo- 
tive testing pit. The three-storey office building has air- 
conditioning plant, a kitchen and restaurant. It is built 
in a depression, so as to be free from the shop noises. 


An American Tidal Power Scheme. 


Utilisation of the obvious power latent in tidal 
rise and fall has long been an objective of inventors and 
engineers, and has a popular appeal since the power is so 
spectacularly apparent, while the numerous difficulties 
and costs and disadvantages are so veiled as to be unseen 
or ignored by the popular mind. One such project—of 
rather vast apparent possibilities—has actually got as far 
as a start in the United States, but with rather doubtful 
prospects of completion and very dubious prospects of 
any economic results. The Bay of Fundy, separating Nova 
Scotia from the State of Maine and the Canadian Province 
of New Brunswick, has an average tidal range of 18}ft. 
twice a day, with a maximum of 27ft. and a minimum of 
10ft. One great arm is Passamaquoddy Bay, with its 
auxiliary or branch, Cobscook Bay, having high-water 
areas of about 100 and 38 square miles respectively. For 
years there have been projects to isolate these areas by 
dams connecting various islands, and then to regulate the 
tidal inflow and to pass the outflow through hydro-electric 
plants. Originally it was to be a great international 
project, with power development as the popular and 
spectacular aspect, and a rather indefinite aspect as to the 
market for disposing of the power. When taken up by 
some of the American Government’s relief administra- 
tions, the project was scaled down to keep within the 
United States boundary, with much reduction in power, ° 
but not somuch reduction ofcost. But the President allotted 
£2,000,000 of relief funds as a start, the preliminary esti- 
mates of cost being some £10,000,000. However, public 
works of this kind need the approval and appropriations 
of Congress, which so far has wisely refused to appropriate 
funds for continuance. There is no one definite plan for 
the project, but the Army Engineers who are now in 
charge have drafted several alternative schemes for con- 
sideration if the project should be proceeded with. The 
output would be about 175,000 kilowatts. 








Tur Naval Affairs Committee of the United States 
House of Representatives has decided to recommission 
the airship ‘“‘ Los Angeles,” which was withdrawn from 
commission in June, 1934. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b. steamer. 


The International Steel Trade. 


This week the British steel makers will meet to 
discuss the questinn of prices, although it has been 
announced that nd advance will take place until June 30th. 
The market feels little doubt that prices will be increased 
after that date, although when this question was raised 
at the end of April the disapproving attitude of the 
authorities stood in the way. Probably the British steel 
makers will find some support in their argument that 
a price advance is overdue from the increases which have 
been notified by the chief American producing companies. 
In the early part of May the American steel makers talked 
of raising their prices, and it came as no surprise when the 
Carnegie Illinois Steel Company announced increases in 
the prices of manufactured steel products for third-quarter 
delivery ranging up to 2 dollars per ton. Early this week 
practically all the remaining companies made similar 
announcements. The last occasion upon which American 
steel prices were raised was in July, 1934. It is interesting 
to note that during the past five years the American share 
of the world production of steel has been only]34 per cent., 
compared with the peak reached in 1929 of 48 per cent. 
By 1932 this had fallen to 28 per cent. The expansion in 
production in most steel-producing countries of recent 
years was shared by America, where the proportion last 
year was about 35 per cent. of the total. The actual figures 
of production during last year in the chief steel-making 
countries were as follows :—United States, 33,425,000 tons; 
Germany, 16,150,000 tons; Russia, 12,211,000 tons; 
Great Britain, 9,842,000 tons; France, 6,161,000 tons ; 
Belgium, 2,980,000 tons ; and Luxemburg, 1,808,000 tons. 
The increase in America, and the expectation that the 
British makers will raise their prices, lends colour to the 
view that the Continental makers will also advance their 
quotations. It goes without saying that in order to keep 
the agreed margin between the Continental and British 
prices in the home market, values will automatically be 
raised at the same time. The position with regard to 
export quotations, however, is different, and there is 
strong opposition in the Continental steel trades to the 
suggestion that prices should be raised in many overseas 
markets. This attitude has been due partly to the com- 
petition which the Continent has experienced from 
America in the Far East. The firmer attitude which, it 
may be expected, the Americans will now adopt towards 
price-cutting may modify the views of the Continental 
makers. 


The Pig Iron Market. 


Interest in the pig iron market is chiefly directed 
to the situation which will obtain during the second half 
of the year. Although some slight relief is reported to 
have occurred in the position on the North-East Coast, 
consumers complain of the difficulty of satisfying their 
immediate requirements. To some extent this is due to 
the une ted increase in the demand during the past few 
months. Whilst most users held substantial contracts, 
which in the aggregate were sufficient to absorb the pro- 
ductiqn, many of them endeavoured to obtain supple- 
mentary parcels. How much this additional buying was 
inspired by a desire to accumulate stocks in view of the 
obvious tendency of prices to increase it is difficult to say ; 
but no doubt some users were actuated by this motive. 
It is doubtful if many of them have been successful, as 
the producers when they found that the demand was 
growing by leaps and bounds instituted a system of 
rationing. It is considered certain that after June 30th 
a 5s. increase in Cleveland prices will become effective, 
but the general opinion is that the stringency now ruling in 
the market cannot be relieved before the autumn. In the 
Midlands business for delivery before the end of June has 
been negligible since there are few producers in a position 
to undertake commitments. After June 30th, when the 
5s. increase on these brands already announced will be 
charged, more iron may be available. The seasonal expan- 
sion in activity in the building trade has been reflected in 
additional pressure upon the light castings foundries, 
and there has been a corresponding increase in the volume 
of inquiry for iron from this industry. The Midland pig 
iron makers producing the higher grades of foundry iron 
for engineering work are experiencing a strong demand, 
and the general impression is that the prices of these irons 
which are uncontrolled will be advanced for the second 
half of the year, although a formal announcement may not 
be made. In the Lancashire market heavy deliveries are 
being made to the consuming works, but little new busi- 
ness has been transacted. It is not easy to place orders 
for near delivery, and makers are inclined to adopt a 
cautious attitude on business for even the second half of 
the year. In Scotland all the foundry iron produced is 
going into consumption. The position in the hematite 
market is unchanged. Little new business is passing, and 
most: of the consumers have covered their requirements 
for some months. 


The Midlands and South Wales. 


Although there has been no slackening in indus- 
trial activity in the Midlands, the markets are distinctly 
quiet so far as new business is concerned. Expectations 
of an increase in prices are partly responsible for this, 
although it is understood that the consuming trades are 
fairly well covered. At the moment interest centres upon 
the extent to which prices will be increased at the end of 
June, and it is noteworthy that no one doubts that a sub- 
stantial advance will be made. Although all the works 
producing structural steel are operating at capacity, little 
impression seems to be made upon the arrears in deliveries 
and consumers complain of the time they have to wait for 
their material. The steel makers are carrying little in the 


way of stocks now, but the prevailing conditions work to 
the advantage of the stockholding merchants, although 


reduced of late. The structural engineering firms, how- 
ever, continue to obtain fresh contracts, and in spite of 
their difficulties are maintaining a steady rate of opera- 
tions. The sheet mills in the Midlands have a considerable 
tonnage of orders in hand on home account and the 
character of the demand is indicated by the fact that 
whilst six to eight weeks are required for the delivery of 
the thinner gauges, thicker specifications can be supplied 
in ten days to a fortnight. Re-rollers are complaining less 
of the difficulty of obtaining supplies of billets, but it is 
understood that a fresh distribution of Continental material 
will be made shortly. Most consumers would prefer 
to use British billets, but the works producing this material 
are unable to take fresh business except replacement con- 
tracts. British makers are in arrears with deliveries and, 
notwithstanding the relief afforded by the Federation’s 
purchases of Continental steel and the further increase in 
home production, there is little sign of easier conditions. 
The demand upon the re-rolling works is principally for 
small steel bars and strip. The quantity of Continental 
bars and structural steel reaching this district on the last 
release was not sufficient to affect the demand for British 
steel, and specifications are reaching the works at a satis- 
factory rate. In the South Wales market there has been 
no slackening in the busy conditions which have obtained 
for so long. The producers of structural steel are fully 
booked and lately there has been an increase in the tonnage 
of export orders. 


Scotland and the North. 


The busy conditions ruling in the Clyde ship- 
building industry are responsible for a heavy tonnage of 
orders for the Scottish steel works. Few of the producers 
are able to keep their delivery dates, although operations 
are proceeding practically at capacity. Extensions are 
in progress at some of the rolling mills which should enable 
the makers to increase their output considerably, but it 
will be some time before these additions to plant will be 
in full operation. The constructional engineering firms in 
Scotland can see their way to maintain their present rate 
of activity for some months and are using large quantities 
of joists and other structural material. The engineering 
establishments, also, are busy, particularly those specialis- 
ing in marine engines, and are providing an outlet for a 
substantial tonnage of steel. Conditions in the sheet 
industry have fluctuated considerably this year and the 
demand is now principally for the lighter gauges, whereas 
not long ago business was better in the thicker descriptions. 
Home requirements keep up well, but there is little sign 
of an improvement in business with overseas markets. 
The re-rolling industry in Scotland is operating at a fair 
rate, but some works are not so busy as they were a few 
weeks ago. Business in small bars on home account has 
been reaching the Scottish re-rollers in fair volume, but 
the export demand has slackened and some of the works 
could do with more orders for strip. In the Lancashire 
market the question of delivery dates seems to be of more 
interest than new business. Most of the large consumers 
have covered themselves for as far forward as the pro- 
ducers are prepared to go. Big deliveries of structural 
steel are being made to the engineering trades and lately 
the locomotive builders have taken heavy tonnages of 
plates and their requirements seem likely to keep the mills 
busy for some time. Most of the steel works in this district 
now want from four to six weeks for delivery, and all 
business transacted lately has contained a clause making 
prices subject to any advance which may take place after 
June 30th. On the North-West Coast it is reported that 
the steel works have sufficient orders in hand to ensure 
full employment until the end of the year. 


Current Business. 


Contracts for turbines and switchgear for the 
new power station for the Table Bay Power Company at 
Cape Town have been placed with C. A. Parsons and 
Co., Ltd., of Heaton, Newcastle-on-Tyne, and A. Reyrolle 
and Co., Ltd., Hebburn. The value of the contracts is 
£155,700 and £106,549 respectively. The Carntyne Steel 
Castings Company, Ltd., of Moorpark, Renfrew, has 
obtained permission from the Renfrew Dean of Guild 
Court to erect a new foundry shop. Dorman, Long and 
Co., Ltd., has secured an order from the Danish State 
Railways Administration for 5500 tons of rails. The 
contract is valued at £41,250. The Cunard-White Star 
liner ‘‘ Majestic” has been bought by Thos. W. Ward, 
Ltd., of Sheffield. This is the largest vessel yet sold for 
breaking-up purposes. The works of Vickers-Armstrongs, 
Ltd., Elswick, Newcastle-on-Tyne, have been extended 
by the addition of a heavy machine shop on a site formerly 
occupied by old buildings. Charles Churchill and Co., 
Ltd., machine tool manufacturers, have bought a site for 
a new headquarters, show-rooms, and factory from the 
Birmingham Corporation. The Aberdeen, Newcastle, 
and Hull Steam Company, Ltd., has placed an order for a 
cargo boat with the Caledon Shipbuilding and Engineer- 
ing Company, Ltd., Dundee. John G. Kincaid and Co., 
Ltd., of Greenock, will supply the engines. A new 60-ton 
open-hearth furnace, just completed at the Lanarkshire 
Steel Works, Flemington, Motherwell, has been started up. 
A new public company has been formed called the Elec- 
trical Switchgear and Associated Manufacturers, Ltd., 
with a nominal capital of £225,000, to acquire not less 
than 90 per cent. of the issued capital of Brookhurst 
(Switchgear), Ltd. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—Argentine State Oilfields Directorate : Seamless 
copper tubes, condenser tubes, and oil-cooling tubes 
(Buenos Aires, June 18th); steel cables, 28-5 mm. dia- 
meter (Buenos Aires, June 16th). Argentine Sanitary 
Works Department: 10,400 m. of seamless steel tubing 
(Buenos Aires, July Ist). Australia, State Rivers and 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


alternator with condenser, &c. (Melbourne, June 17th) ; 
motor-driven centrifugal pumping unit, starting gear, 
switchboard, necessary cables, and connections (Mel- 
bourne, June 24th). Singapore, Municipal Water Depart- 
ment : Supply and delivery of spun iron, cast iron and steel 
spigot and socket pipes, and cast iron specials (London or 
Singapore, August 10th). New Zealand: Public Works 
Department, roller shutter doors (Wellington, July 21st). 


Copper and Tin. 


Although the electrolytic copper market has 
suffered from the irregular movements of the exchanges 
an undertone of confidence has been noticeable which 
probably has its origin in the improvement disclosed in 
the statistical position by the April figures. The demand 
from consumers in Europe has declined since the cessation 
of active hostilities in Abyssinia. This was only to be 
expected, but the rumours that Italy would resell some 
of the copper bought during the past few months have 
proved to be without foundation and the market does 
not now believe that it is at all likely. Probably Europe 
would take larger quantities of electrolytic if it were not 
for the difficulty at times of arranging the necessary 
finance. In the United States buying has been limited, 
but, if anything, has exceeded expectations, since most 
consumers in that country are covered for some time to 
come. Deliveries of copper are reported to be on a good 
scale, and it is suggested that at the present rate of 
consumption another buying movement should be due in 
the United States in the latter part of the summer. The 
effect upon the copper trade of the reciprocal trade treaty 
between France and the United States by which the duty 
upon American copper is reduced from 4 to 2 per cent. 
will be watched with interest. This reduction will piace 
the Americans upon the same footing as the Canadian, 
Belgian, and Chilean suppliers. It is also reported that 
the restriction upon American exports under the agree- 
ment between the world’s copper producers was auto- 
matically removed when the copper price reached 9c. 
Trading has been quiet in the London standard market 
excepting for the liquidation of small bull accounts. Most 
of the metal offered in this way passed into the hands of 
merchants, and the view still seems to prevail that at 
present rates copper is cheap.... Steadier conditions 
have ruled in the tin market during the past week following 
the rather sharp decline in values. The volume of business, 
however, has been limited, and buying by consumers 
has been marked by a certain amount of caution. 
Naturally enough, there was a general inclination on the 
part of consumers and dealers alike to await the result 
of the meeting of the International Tin Committee on 
May 26th. Whilst opinions differed as to the probable 
decision, the view most generally held was that the quota 
would be raised in order to make good the failure of 
Bolivia to reduce her arrears of 8000 tons. The annomunce- 
ment that the Committee had failed to reach a decision 
and ‘that the quotas for the quarter commencing July Ist 
would not be decided until June 25th caused surprise. 
It was also stated that the present signatory countries, 
Bolivia, Malaya, the Dutch East Indies and Nigeria, are 
willing to continue the scheme provided Siam, the Belgian 
Congo and the other tin-producing countries participate. 
The present scheme ends on December 31st, unless agree- 
ment is reached for its renewal. 


Lead and Spelter. 


The lead market has developed no new feature 
and the firmer tone which made itself apparent at the end 
of last week has been maintained. The uncertain exchanges 
and the generally unsettled outlook im international 
affairs has exercised a rather depressing influence upon 
sentiment in this market, but, on the other hand, the 
strong demand from consumers has been sufficient to 
counteract any tendency towards easier conditions. 
The building trade is now enjoying its full seasonal activity, 
and this is reflected in an expansion in business in lead 
products, such as pipes and sheets. The cable makers 
also are busier than they have been for a long time. 
Considerable supplies continue to reach this country, 
but most of them are absorbed by existing contracts, 
and there is apparently little superfluous lead available 
for users who require prompt parcels. The effect of this 
is seen in the narrow contango which this month has 
ruled at between Is. 3d. and 2s. 6d., although normally 
the margin is 5s. to 6s. 3d. -In some cases consumers 
who have allowed their stocks to run down and have come 
on the market for their immediate needs have found 
difficulty in securing the necessary tonnage. There has 
also been a vigorous demand for June lead, and it is 
expected that the conditions just described will continue to 
rule during that month. American figures show that the 
stocks of refined lead in the United States at the end of 
April were 221,000 short tons, a fall of 2400 tons since 
the end of March. Production during April was put at 
38,100 tons, compared with 35,200 tons im the previous 
month. ... The spelter market has been rather lifeless 
and some disappointment has been expressed that interest 
on the part of consumers has shown no signs of reviving. 
At present prices, however, it is suggested that the worst 
features of the situation have been discounted. Never- 
theless, there seems little to attract speculators as the 
demand for industrial purposes is only moderate and 
shows no signs of expanding. Now and again there has 
been a spasmodic show of speculative interest in this 
metal, but these movements have been shortlived. The 
view, however, is held in some quarters that the metal is 
cheap at current rates. An improvement in the export 
demand for galvanised sheets, for instance, would soon 
be reflected in brighter conditions in the spelter market, 
and there are some who think that an agreement between 
the British and Continental makers of the latter com- 








the material in their hands is said to have been much 





Water Supply Commission: One 1250-kW steam turbo- 


modity wouldjbenefit the former. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
British Steelmakers: joists, 22s. 6d.; plates and sections, 15s. *For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 











PIG IRON. STEEL (continued). NON-FERROUS METALS. 
a — Home. Export. Official Prices, May 27th 
(D/d Teesside Area) GLascow anv Disrrict— £ s. d. £ sa. , . ‘ 
N.E. Coast— ac a £ «6. -d. Angles Hit ar 710 0 CopPEr 
‘te Mixed N = he's rae ‘ aS eat Seem atines 4 ae cle DOB ea A da es a So 8 ee 19). 
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No. 3 o M.B... .. «. 310 0... 3 1 66 under di. 8 Oe. 710 0 SES RN SPI a ar: £41 5 0 
No. 4 Forge .. .+ ands 9 - tess tia Flats, 5in. and under .. 9 IL 0... 817 6 Sheets, Hot Rolled bar eI £68 0 0 
Basic (Less 5/- relly . awe ws. St oa x 3 ” 
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MipLanps— EP ele bok CS, 101 8 0 0 fe Fo hy oe 
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Hematite: fio.t:; furnaces 317° 0... Flats, 5in. and under .. 9 1 0... .. 317 6 | Leap: sgt att 5 gm ee, .. £1 VD Sto £1612 6 
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No. 3 Foundry, ditto .. 319 0.. .. - - jin. 9 2 6 8 © 0] Aluminium Ingots (British)... £100 
Basic, d/d (Less 5/- rebate) 312 6... .. - * jin. .. eae he 8 8 0 

N.W. Coast— (3 17 Od/d Glasgow sim... -. -. 912 G6... .. $10 0 

: i € 
Hematite Mixed Nos. .. {4 2 6 ,, Sheffield ” jm... .. -. 910 0.1. .. Mir? 
\4 8 6 ., Birmingham IRELAND BELFAST. Rest or IRELAND. FUELS. 
wy irre one - SCOTLAND. 
MANUFACTURED IRON. ff Tie waiesie baviack " 12 P Pt ee : ‘ : LANARKSHIRE— Export. : 
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Peres ash, b eT eee 912 6 ” Sy Trae ee TS nD . 7% f ai jag 3 
rng — . oe = ‘kin PRIN. San Ir 912 6 (f.0.b. Methil or Burntisland) 

MIDLANDS— e Rembcuds tied thas QeRO Ot nibs - 917 6 Prime Steam .. ° 68 14/9 to 15/ 
Crown Bars .. coer eee 35 os 9 5 0 y DMT STN ke pp ag 915 0 Wiseevesned Peviauinn pat Sites eo 
Marked Bars (Staffs. Ae ee aa. 12 0 0 - ; 

No. B:quality, sn. 5- 5: :/3-BOs Oe i oe ia cae cola me EMSS 

ee OTHER STEEL MATERIALS, (f.0.b. Leith)—Hartley Prime .. .. .. 13/9 to 14 

No. 4 et way Sst MID a Qinici:. — 
: Home. Export. Secondary Steam .. pain Od te J Sl to-1et 
ScoTLanp— : 4 ; 

Sheets. ie NS ££. a, Ete 

cing aa gee OND Be «el Cok Me Pin 10-G. to 18-G., for, ... 915 0.. .. 9 0 0 RNGLAND, 
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N.E. Coast— 21-G. to 24-G., d/d itl I Osed 05 915 0 B.S8.Y. Hard Steams .. .. .. .. .. 19/6 to 23/- 
Common Bars . et OD Bt Gass baw 9 2 6 25-G. to 27-G., d/d 19>. @ «Gees 10 7 °6 Furnace Coke 14/6 to 20 
Best Bars - + 12 6... .. 912 6 The above home trade prices are for 4-ton lots and over; | NorrHUuMBERLAND, NEWCASTLE 
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Channels. . 812 6. a © »  carbon-free .. 94$d. per lb. bs 
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French Engineering Notes. 
(From our own Correspondent in Parise.) 


Public Works. 


THE entire programme of public relief works is 
expected to be overhauled and expanded when the new 
Government takes the nation’s affairs in hand, Already, 
in anticipation of more energetic action, the Paris 
Municipal Council proposes to extend its plans and seek 
powers to raise a loan which was refused by the last 
Government. The principle of the public works relief 
system, as carried out so far, has been that all under- 
takings must be productive and bring in some return 
on the money spent, except in cases of works of national 
interest for which the country could justifiably be expected 
to take the burden upon itself. The raising of money by 
public issue was deprecated on the ground that it would 
lead to extravagant expenditure and constitute a per- 
manent addition to the country’s financial burden. A 
more direct reason was the fear that failure of the public 
to subscribe to such loans in the then circumstances 
would have been disastrous to State credit. The Govern- 
ment preferred to borrow money from the Caisse des 
Assurances which has accumulated an enormous total of 
funds. On the money thus borrowed interest is paid 
partly by those who benefit from the works and partly 
by the State. As the money drawn from the fund is 
insufficient to meet demands made upon it for the execu- 
tion of the relief programme, a vast amount of work has 
had to be suspended, and the unemployment relief plan 
has so far done little to improve the labour situation. 
The new Government is examining methods of financing 
a much greater scheme of public works, and the Paris 
Municipal Council believes that these changed circum- 
stances will enable it to obtain money by a public issue 
for the execution of urgent works, notably in laying out 
the site of the old fortifications around the city. 


Foreign Trade. 


The President of the National Association of 
Economic Expansion, Monsieur Fougére, has issued his 
annual statement of the foreign trade situation at a 
time when the monthly returns show the urgent necessity 
of doing something to save the country from an accelerated 
decline. Those returns indicate that the unfavourable 
balance of trade increases in consequence of the relation 
between values and tonnage of imported goods remaining 
fairly constant, while export values fall more rapidly 
than the tonnage. Raw materials have to be paid for at 
international market prices, and goods and produce are 
sold abroad often at below cost of production, notably in the 
case of subsidised wheat. The unfavourable balance 
during the first four months of the year implies that the 
yearly deficit may be something like £160,000,000. There 
has been a complete transformation in the country’s 
production as the result mainly of the restitution to 
France of the mechanical and mineral resources of Alsace- 
Lorraine, and the creation and development of key 
industries necessary for national defence. Monsieur 
Fougére analyses the situation in 1913 and 1935, and 
shows that, while in the latter year iron and steel rose 
from the twenty-second to the second position in the 
list of exports, machines and mechanical productions 
from the fourteenth to the fifth, and tools and metals 
from the fifteenth to the sixth, there was a heavy fall of 
French manufactured specialities and produce which, in 
former times, constituted the main factor in national 
prosperity. This fact, says Monsieur Fougére, should 
be taken into account when negotiating new commercial 
treaties. 


The Navy. 


The new naval college at Brest will be inaugurated 
to-morrow (Saturday) by the President of the Republic, 
Monsieur Lebrun, and will be something of a centenary 
celebration, for the State training of naval officers began 
in 1830 on the “ Orian’”’ in the port of Brest. The last 
training ship was the “‘ Borda.’’ Some years ago the old 
order of things gave way to the new when the college was 
built with accommodation for 360 cadets, who receive 
instruction and complete their training on the 6600-ton 
** Jeanne-d’Are.”” This cruiser was built and equipped 
specially for them in 1930, and is continually sailing to 
all parts of the world. The character of the inauguration 
is in keeping with the importance attached to the navy 
in the expansion of which the French now feel that they 
have a freer hand, and it is stated that the second 35,000- 
ton battleship will be put on the stocks before the end of 
the year, instead of at the beginning of next year, as had 
been arranged in compliance with the obsolescent Naval 
Treaty. Another matter of naval interest was a meeting 
held last week at the Société des Ingénieurs Civils, presided 
over by the Minister of Marine, Monsieur Piétri, who 
stressed the value of the training of naval engineers and 
specialists, the great majority of whom found occupation 
in civil life. Monsieur Charpentier, Chief of the Technical 
Section of Naval Construction, dealt with problems affect- 
ing hulls, protection, materials, and ship propulsion, and 
Monsieur Malaval, General Inspector of Naval Artillery, 
explained the limiting factors of big guns. 


The Steel Industry. 


The annual report of the Comité des Forges 
upon the steel industry during 1935 is particularly con- 
cerned with the difficult situation created by heavy 
taxation which, it is said, represents 230 per cent. of the 
net profits, and as most of the steel companies have failed 
to pay dividends the State is alone benefiting from their 
activities. It is affirmed that the burden of taxation on 
a ton of steel is six to eight times more than it was in 1913, 
and steel prices have declined. While other countries, 
except the Belgium-Luxemburg Union, largely increased 
their production of steel, the French output rose by only 
100,000 tons, and this indifferent result is attributed to 
the decline of home industrial activity as revealed by the 
French General Statistics, which, taking 100 as an index 
of production in 1929, show that the index of total indus- 
trial production in 1935 was 70. The indices for steel- 
consuming industries were: ' Mining, 81; mechanical 
construction, 61, and motor car manufacture, 61. In 


consequence of this reduced consumption the index for 
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When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 
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INTERNAL COMBUSTION ENGINES. 


445,602. July 12th, 1934.—Scaveneine Two-sTROKE ENGINEs, 
D. G. Mackenzie, 17, Northbrook-road, Ilford, Essex. 

In this engine scavenging is effected by a supply of air from 

a pump driven off auxiliary crankshafts A A. The working 
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cylinder is shown at B and is surrounded by a rectangular 
pumping piston C. This piston is ported and is operated by the 
connecting-rods D D. Upward extensions of the connecting- 
rods work ported plates E E to provide a pumping action.— 
April 14th, 1936. 


ELECTRICAL APPLIANCES. 


445,644. March 26th, 1935.—ELEcTRostaTic CHARGING 
Apparatus, J. Barthel, Stammbeimerstrasse 50, Koln- 
Riehl, Germany ; and H. Huebner, Paffratherstrasse 34, 
Koln-Dellbruck, Germany. 

This apparatus is intended for atomising a liquid and, at the 

same time, charging electrostatically the resulting spray. It 

comprises a globe A, into which the liquid is supplied by the 
annular space B in its stalk. The liquid escapes through narrow 
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slits C in the periphery and is met by jets of compressed air 
issuing from other slits D just below the diaphragm E. The air 
is supplied at F. The globe is connected with a single-pole 
electricity supply. The jets of sub-divided liquid, or of finely 
powdered solid, which at the same time are electrostatically 
charged in this way are given a determined direction, whereby 
earthing through the discharge can be avoided at undesired 
places.—A pril 16th, 1936. 


445,648. April 15th, 1935.—Exxcrric Discuarcr DeEvicEs, 
The General Electric Company, Ltd., Magnet House, Kinas- 
way, London, W.C.2. . 

This invention relates to electric discharge lamps which are 

enveloped by a second casing with the object of maintaining a 

uniform temperature in the lamp itself, the intervening space 

being evacuated. Two alternative forms of construction are 
illustrated with corresponding ref letters. In Fig. 1 the 
sealing piece A carries one electrode, which consists of a rod of 

alkaline earth compound B surrounded by a tungsten spiral C. 

The electrode is supported by the leading-in wire D passing 

through the pinch E. Through the same pinch passes the lead- 

ing-in wire F, which passes down the length of the inner tube, 
shielded by the glass tube G, and supports at the end an elec- 
trode H. The sealing piece is sealed to the walls of the inner 
tube at J; this seal is easily made by a flame outside the inner 
tube, since the outer envelope is not present at that stage in the 
manufacture. After the seal J is made the inner tube is 
exhausted in the usual manner through a tube attached to its 
lower end, which is then sealed off. The end of the part K of the 
tube is then sealed to the open end of the envelope, as shown at 
L. The space M may now be exhausted or filled with a suitable 
gas through a pumping tube not shown. In Fig. 2 only one 
leading-in tee, passes through the pinch E, and this supports 
an electrode consisting of a cup N containing alkaline earth 
compound. Another similar electrode is supported by a lead 
passing through the seal O at the bottom of the inner tube, 

which is connected in turn to the lead F passing up the — M 

and emerging through the seal L. The leading-in wires F and D 

are connected to the pins of a two-pin cap cemented to the upper 

part of the outer envelope. The processes of sealing and of 
exhaustion are as before. It may be desirable to fill inner 
tube with neutral gas while the sealing piece A is being sealed 








Before joining the inner tube and outer envelope it fe pevtanehie 


to turn the edge of the former outward and/or the edge of the 
latter inward. Of course, the inner tube may contain any usual 
parts not shown; thus it may contain auxiliary electrodes for 
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starting, with leads emerging as do those of the main electrodes. 
Further, the outer envelope may contain a stabilising impedance, 
and this may be an incandescent filament.—A pril 16th, 1936. 


FURNACES. 


445,720. November 6th, 1934.—THe TemMPpERATURE CONTROL 
oF PREHEATED O1L ror Ou. Burners, A. Goldberg and 
Kaloroil Burners, Ltd., Hammond Works, Victoria-road, 
Park Royal, London, N.W.10. 

When oil having a viscosity of 200 sec. or more, at a tempera- 
ture of 100 deg. Fah., is used for furnace firing it is necessary to 
preheat it to about 150 deg. Fah. to get proper atomisation, and 
the temperature should not vary much beyond the limits of 
146 deg. and 154 deg., so the inventors use a two-stage system of 
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preheating. The oil from the tank A is first heated in the elec- 
tric immersion heater B controlled by the thermostat C to a 
temperature of about 110 deg. It then goes through the pump 
D and any surplus beyond immediate requirements is returned 
by the by-pass E. The remainder goes to the second elec- 
tric heater F, which is controlled by the sensitive thermostat G, 
and to the burner H. If necessary, a warming coil may be 
arranged in the circuit, as shown by the broken lines.—A pril 
17th, 1936. 


MOTOR CARS AND ROAD TRAFFIC. 


445,642. March 22nd, 1935.—VeEHIcLE WHEELS, Rubery Owen 

d Co., Lid., and R. W. Downs, Victoria Works, Dar- 
laston, Staffs. 

The inventors claim for a disc type wheel with a mounting 

portion, @ rim, an annular part interconnecting the mounting 

portion and rim, and an external cover portion, for the mounting 
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portion, secured to the wheel near the radially inner edge of the 
annular part, the latter being formed as a pressing which is 
convex to the axially outer face of the wheel and is provided 
with angularly spaced openings in it which do not extend to the 
outer boundary thereof. It is s that the holes A in the 








iron and steel industries was also 61. 





to it, so that the electrodes, &c., are not spoilt by the heat. 





dise should be preferably more or less oval, the radially outer 
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edges of the holes being flatter than the radially inner edge 
thereof. There is preferably less length of metal in a radial 
direction between the inner edge of the hole and the cover than 
between the outer edge and the rim. Preferably there is a still 
greater length of metal in a circumferential direction between 
any two adjacent holes.—April 16th, 1936. 


ORDNANCE AND ARMOUR. 


445,821. July 12th, 1935.—Recom ABSORBERS FOR FIREARMS, 


N. J. A. Galliot, Vaucresson, De ment of Seine et Oise ; 
and J. A. V. A. Chable, 110, Boulevard Exelmans, Paris, 
France 


This is an arrangement for attachment to the muzzle of a gun, 
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especially those used on aircraft, for reducing recoil action. It 

takes the form of a head A, which is screwed on to the muzzle B 

of the gun and is provided with a series of passages C C C that 

defiect the spent gases of the explosion backward, as regards 

the gun, and helically into space.—April 20th, 1936. 

445,830. December 16th, 1935.—Sprincinc ARRANGEMENTS 
FOR THE WHEELS OF VEHICLES, Daimler-Benz Aktiengesell- 
schaft, Stuttgart-Untertiirkheim, Germany. 

With this arrangement of springing it is claimed that, not only 
the jolts produced by a torqué about the inner intermediate 
member are taken up elastically, but also the jolts directed 
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through the axis of the inner intermediate member and the 
driving and braking moments acting at the wheels. The stub 
axle A is mounted on a parallel linkage B B from a vertical 
pivot C. This pivot carries the load to the frame D through the 
rubber buffers E E. The movement of the pivot with regard to 
the frame is restricted by the arm F and a spring.—April 20th, 
1936. 


BUILDING. 


445,613. October 5th, 1934.—Oxycutoripe Cements, A. G. 
Bloxham, 30, Southampton-buildings, London, W.C.2. 

It is an object of this invention to improve the hardness, 
toughness, colour, and surface, or any of these qualities, in a 
hardened cementitious material of the oxychloride type. For 
this purpose there is added to the oxychloride cement mixture, 
in a plastic or fluid state, a saccharine material in any form, 
for example, molasses. The proportion of this addition may 
vary considerably with the nature and composition both of the 
oxychloride mixture and of the saccharine material. For 
instance, a normal magnesium oxychloride cement shows satis- 
factory improvement when 0-5-3-0 per cent. by weight of 
molasses is incorporated in it.—April 6th, 1936. 


MISCELLANEOUS. 
445,724. November 19th, 1934.—Om Burners, Kaloroil 
Burners, Ltd., and A. Goldberg, Hammond Works, 


Victoria-road, Park Royal, London, N.W.10. 
This burner is so devised that if it is shut down for a lengthy 
period, and the oil in it becomes viscous, it can be restarted 
without trouble. Directly below the burner A there is a chamber 
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in which the oil is heated by an electric immersion heater B. 
There is also a thermostat C which controls the oil pump. On 
starting up the electric heater is first switched on, and when the 
temperature of the oil has risen sufficiently the pump is auto- 
matically started.—April 17th, 1936. 


445,731. December 31st, 1934.—Minerat Lusricatine O1s, 
Deutsche Gasolin Aktiengesellschaft, of Adolf-Hitler- 
Platz 7/9, Berlin-Charlottenburg, Germany. 

om invention relates = ged tion of mineral lubricating 
oils resistant to ageing. e following are examples of carryin; 
it into effect :—Example 1: A labuicating oil distillate diluted 
with petroleum as a solvent in the proportion of 40 to 60, and 
brought to a solidifying point of about — 10 deg. Cent. by freeing 
it from paraffin wax by a known process, and containing about 

0-5 per cent. paraffin wax as détermined by Holde’s method, is 

subjected to an acidifying operation at a temperature of — 10 deg. 

Cent. with 14 per cent. by weight of concentrated sulphuric 

acid. After the acid resins have settled during the course of 

about six to seven hours at a constant temperature of —10 deg. 

Cent., the diluted refined product forming the upper layer is 

drawn off and treated with 0-4 per cent. fuller’s carts Finally, 





the diluting agent (petroleum) is removed in known manner. 
Example 2: A lubricating oil distillate from crude oil of asphalt 
character mixed with a residual oil of paraffin character is 








brought to a solidifying point of about —15 deg. Cent. by 
removing the wax by a known method, and is then 
diluted with petroleum, and finally acidified by means of 
24 per cent. by weight of sulphuric acid at a temperature of 
—15 deg. Cent. The resulting refined product, which has a 
golden-yellow colour and exhibits a yreen fluorescence, is 
neutralised in known manner and afterwards separated from the 
solvent in a manner known per se.—April 17th, 1936. 
445,656. May 25th, 1935.—NerEptxEs, E. J. Ovineron, 62, 
Harvard-street, Newtonville, Massachusetts, U.S.A. 
This is a needle for sewing leather and such-like ‘materials 
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which, it is claimed, does not damage the material so much in 
making the puncture as does the normal needle. The elevations 
and cross sections in the drawing are so illustrative that no 
description is necessary.—April 16th, 1936. 


445,727. November 24th, 1934.—Caratysts, H. W. F. Gifford, 
153, Upton-lane, Forest Gate, London, E.7. 

This invention relates to catalytic materials for the conver- 
sion of mineral oils into oils of lower boiling point. Bauxite is 
so prepared as to render it suitable as a carrier for other active 
catalytic substances in the formation of composite contact 
material. The treatment of the mineral Bauxite consists in 
grinding it with water and then calcining at a red heat. This 
results in the formation, from even the densest varieties of 
Bauxite, of a highly porous mass which may be broken into 
lumps of the desired size. These lumps are then impregnated 
with the additional catalytic substance. For instance, they may 
be soaked in an aqueous solution of crystalline aluminium 
chloride, zinc chloride, or magnesium chloride, the whole then 
being evaporated to dryness. Alternatively, the hydroxides 
of aluminium, zinc, or magnesium, or calcium hypochlorite, 
may be deposited on to the improved carrier from aqueous 
suspensions of these compounds. Again, ge oxide may be 
precipitated upon the carrier from a soluble copper salt by 
treatment of the latter with ammonia. The concentration of 
the additional catalytic substance on the carrier may be varied 
to suit the conditions of employment. The oil to be treated is 
boiled and the distillate is filtered through the contact sub- 
stance. The process may take place at any pressure found to 
be suitable, conversion of oil ing place to a marked degree 
even at atmospheric p © vessel containing the 
catalyst may be maintained at any suitable temperature, a 
good working temperature with ordinary mineral oils being 
found to range from 150 deg. to 200 deg. Cent.— April 17th, 1936. 


445,643. March 22nd, 1935.—PrEssuRE COMPENSATING 
Devices, Michelin et Cie., Clermont Ferrand, Puy de Dome, 
France. 

This is a device for equalising the pressure, within limits, of 
the air in twin pneumatic tires and such appliances. The 
sketches which we reproduce show it in di mmatic form. The 
two tires, for inst , are ted with the two branches A 
and B of a pipe which has a fixed diaphragm C and cpenings 
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D and E. It is surrounded by a rubber sleeve F and a protecting 
cover G. In normal circumstances the rubber sleeve grips the 
pipe as shown in position I, see Fig. 2. If the pressure in A 
increases the sleeve tends to take up the position II. Should 
the relative pressures in A and B become excessive the sleeve 
will take the position III, see Fig. 3, and communication will] 
be established between A and B. The ement, however, 
prevents the mutual pressure being reduced Satew @ predeter- 
mined minimum.—April 16th, 1936. 


445,728. November 24th, 1934.—Tue Hear TREATMENT oF 
Coat anp Om Mrxrurss, H. W. F. Gifford, 153, Upton- 
lane, Forest Gate, London, E.7. 

This invention relates to a low-temperature method of treating 
coal for the purpose of increasing the yield therefrom of valuable 
ogg particularly of low boiling oils suitable as motor fuel. 

© coal is first ground by itself and then together with a 
good quality oil which consists of a blend of oils containing 
about one-sixth by weight of oil boiling under 200 deg. Cent., 
about one-half by weight of oil boiling between 200 deg. and 
360 deg. Cent., and one-third by weight of oil free from pitch 
boiling over 360 deg. Cent. A suitable oil can be blended 
from the products of the process once the latter is in operation, 
but to start with an equivalent oil can be prepared from a 
mixture of low-temperature tar oil and yeh sr ersian crude 
oil. A mixture of 300 grammes of the coal with 150 grammes 
of the oil is submitted to distillation at low temperature to give a 
Peon roduct which is ked to the llest: possible extent. 

he products of this primary distillation are : Solid fuel or coke, 
about 223 grammes; liquid distillate, comprising aqueous 
liquors, about 17 grammes, and oil, about 197 grammes, includ- 
ing that derived from the coal and also that which was originally 

used in making the coal-oil mixture; and gas, about 12-5 

grammes. The total primary distillate is redistilled and 

separated into four parts, viz., aqueous liquor oil boiling below 

200 deg. Cent. oil boiling between 200 deg. and 360 deg. Cent. 

and oil boiling over 360 deg. As a result of the redistillation 

oils of differing boiling points are obtained in the following 
proportions :—(a) Oil boiling under 200 deg. Cent., 40 ce; 

(8) oil boiling between 200 deg.-360 deg. Cent., 100 cc.; (c) 

oil boiling over 360 deg. Cent., 60 cc. The oil distilling between 

eg and 360 deg. Cent. is treated catalytically.—A pril 17th, 














Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the money 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay To Monpay, JuNE Isr. 
Locomotive EnainnEers.—S t 





Inst. oF 

Germany. 
Tuxspay To Frmay, June 9TH TO 12TH. 

Inst. or British FounpRyYMEN.—Annual Conference in 
Scotland. 

Inst, of MecHanicaL ENGINEERS.—Summer meeting at York. 

Tuxspay To Sarurpay, Junz 9rH TO 13TH. 

Inst. or AvuTomosme EnGIngeERs.—Summer meeting in 
Scotland. 

THuRsDAY, JUNE IITH. 

Rattway Ctus.—Royal Scottish Corpn. Hall, Fetter-lane, 
E.C.4. “ Life in a Booking Office,” Mr. C. E. Codd. 7.30 p.m. 

Monpvay, JuNE 157TH, TO SaTtuRDAY, JUNE 20TH. 

InstTiITUuTION oF ELEcTRICAL ENGINEERS.—Summer Meeting 
in Scotland. 

Frimay, JuNE 26TH. 

Guascow University Cius, Lonpoy.—Annual Summer 
Dinner, Trocadero Restaurant, W.1. Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 
from May 29th. 








LAUNCHES AND TRIAL TRIPS. 





Macoma, motor tanker; built by Netherlands Shipbuilding 
Company, to the order of the Royal Shell Group ; dimensions, 
length 483ft., breadth 39ft., depth 34ft.; displacement when 
loaded, 16,660 tons, Engines, single-acting, eight-cylinder, 
developing 4000 H.P.; trials, May 13th. 

ToRDENE, steamship ; built by William Gray and Co., Ltd., 
to the order of the Tordene Shipping Company, Ltd.; dimen- 
sions, length 396ft. 5in., breadth 33ft. 2}in., depth moulded 
26ft. 104in. Engines, triple expansion, built by the Central 
Marine Engine Works of the builders ; trials, May 2\st. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





E. H. Jones (Macuine Toots), Ltd., are shortly moving to 
larger premises at Hendon, where they have purchased the 
freehold of Henlys’ Studebaker depét. 


HEAD, WRIGHTSON AND Co., Ltd., Thornaby-on-Tees, have 
made an agreement with the Aetna Standard Engineering Com- 
pany, of Youngstown, Ohio, U.S.A., to make the equipment 
produced by that company for,sheet and tin-plate mills and 
seamless tube and pipe mills. 

Crompton Parkinson, Ltd., have an ag t 
whereby a new electric lamp factory will be erected in Canada 
for the manufacture of Crompton lamps, and in association with 
established Canadian interests Crompton lamps will be marketed 
throughout the Dominion of Canada. 


THe Mrrrters Watson Company, Ltd., has asked us to 
make a correction in an announcement published in our issue 
of May 8th to the effect that it had secured the sole rights of 
manufacture and sale of the Vogel pump for Great Britain, 
the Dominions, Colonies, &c. hilst the company has the 
sole rights for the manufacture and sale of these pumps to be 
manufactured by it for the countries named, Messrs. Kittel 
and Co., London, retain their selling right for pumps manufac- 
tured at Messrs. Vogel’s works, Austria. 
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CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readere. 





Tue Liverroot REFRIGERATION Company, Ltd., has received 
from Messrs. Holliday’s, of Huddersfield, an order for a refrigerat- 
ing plant, which will include a “ Polar” twin-cylinder sleeve 
valve ammonia P , arranged for V belt drive, also con- 
densers and coolers. 

BriemineHaM Etecrric Furnacss, Ltd., have received orders 
from the Alvis Car and Engineering Company, Ltd., Coventry, 
for electric furnaces to carry out the whole of the heat treat- 
ment at the new Alvis Aero Engine Factory. The equipment 
comprises Birlec furnaces for nitriding, stabilising, carburising, 
and reheating ; also for the complete heat treatment of steel 
and aluminium alloy forgings and castings. 

GLENFIELD AND KENNEDY, Ltd., Kilmarnock, have received 
from the Chinese Government Purchasing Commission a contract 
for the mechanical equipment of a control weir for the Huai 
River Commission, China. The contract includes the supply, 
delivery, and supervision of erection of sixty sets of free roller 
sluice gates, each 10 m. span by 5-5 m. deep. Normal operation 
of the gates will be by hand, but two oil engine auxiliary 
gear units, mounted on trucks, are being provided to increase 
the speed of operation if required. 











British Stanparps InstiruTion.—The annual general 
meeting of the British Standards Institution will be held in the 
Theatre of the Institution of Mechanical Engineers, Storey’s- 
gate, Westminster, S.W.1, on Thursday, June 4th, 1936, at 
11.15 a.m., with Mr. W. Reavell in the chair. The business of 
the meeting will be to elect the General Council, to receive the 
accounts, to appoint auditors and fix their remuneration, and 
to receive a brief statement from Chairmen of the various 
Divisional Councils and Industry Committees on the progress 
of the Institution’s work. 
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The Future of the Roads. 


In the course of an address to the National Safety 
Congress, which was held in London on Friday, May 
22nd, under the chairmanship of Captain Hudson, 
Parliamentary Seerétary to the Ministry of Trans- 
port, Sir Charles Bressey, the Engineer of the Greater 
London Highway Development Survey, discussed 
the future of the roads. He urged that ambiguity, 
hesitation, and indecision lay at the root of many 
road accidents. The ambiguity apt to arise in the 
centre of a busy; 30ft, carriageway could not, he said, 
oceur on dual ¢arriageways separated by a central 
reserve. The Restriction of Ribbon Development 
Act would, he: the » lead to co-operation between 
neighbouring’ ‘¢ ilsy enabling them to provide 
standard lay-out®’ for routes. traversing several 
administrative areas, which would conduce to public 
safety. There was’need for street widenings in built-up 
areas, and the construction of new routes of modern 
design which would link up the new arterial roads 
discharging into London. Slow progress was being 
made in allotting varying levels to different streams 
of traffic. Vertical ion was still unfamiliar. 
There were localities where the lie of the ground 
would lend itself admirably to tunnels and vehicular 
subways. One of the tunnels proposed on the out- 
skirts of Paris was designed to have five traffic lanes. 
Similarly, the advantages of long viaducts needed 
careful and unbiased study. New York furnished 
us with worthy examples. The “ fly-over ” junction, 
which had become almost standard practice on the 
Imperial German Motorways, was less iliar in 
this country. The “ clover-leaf’’ device for road 
junctions was shown at the Congress, and it might 
well be given an early trial, enabling as it did several 
converging streams of vehicles to flow uninterruptedly 
without traffic cuts. 


The Late Mr. Charles James Hobbs. 


Many of our readers connected with hydraulic and 
general engineering work will learn with deep regret 
of the death of Mr. Charles James Hobbs, which took 
place suddenly on Friday, May 29th, at Lexden Rise, 
Colchester. Mr. Hobbs will be recalled as a former 
director of the Hydraulic Engineering Company, 
Ltd., of Chester, which he joined in 1898 and from 
which he retired in March, 1932. Before joining the 
Chester firm he worked as an outside engineer with 
Mr. Mair Romley, of Simpson’s, Grosvenor-road, 
London. His first work with the Hydraulic Engi- 
neering Company was to manage the firm’s outside 
department, in which capacity he worked at the 
London office of the firm until early in 1906, when he 
went to Chester as general manager of the company’s 
works. ‘He continued in that capacity until he retired, 
and he was made a director of the company in July, 
1913. While in London Mr. Hobbs supervised a great 
deal of the work done by his firm in connection with 
the London Hydraulic Power Company’s pumping 
stations, and he conducted trials at the Millbank 
station, which formed the basis of a paper presented 
by him to the Institution of Mechanical Engineers. 
At Chester Mr. Hobbs carried out many large con- 
tracts for the railway companies, which included the 
cranes at Garston Docks, for the London and North- 
Western Railway Company; dock gate and other 
machinery for the Hull Joint Dock; and the 
machinery for the Gladstone Dock at Liverpool. His 
work also included Admiralty and foreign govern- 
ment contracts. Mr. Hobbs was a valued member of 
the Institution of Civil Engineers and the Institution 
of Mechanical Engineers. 






The Mining Association of Great Britain. 


THE eighty-second annual meeting of the Mining 
Association of Great Britain took place at the Victoria 
Hotel, London, on Thursday, May 28th, when Sir 
Evan Williams was re-elected President for the 
eighteenth year in succession. Referring to the Coal 
Mines Bill, Sir Evan said emphatically that two of 
the three amendments announced by the President 
of the Board of Trade must be regarded as wholly 
unsatisfactory. One of those amendments proposed 
to appoint an independent authority to hear objec- 
tions, but to give it no powers. As for the amend- 
ment deferring the operation of the Bill for two years, 
that would merely leave the collieries in a state of 
uncertainty which would tend to bring all develop- 
ment to a standstill. He expressed surprise at the 
violence of the agitation which had been worked up 
to set aside the selling schemes now before Parliament. 
Those schemes, he said, had been prepared by the 
colliery owners in fulfilment of their pledge to the 
Government and the Government’s undertaking to 
the mineworkers, and had been approved by the Board 
of Trade. Their primary object was to secure an 
economic price for the output of the collieries, thereby 
enabling the owners adequately to meet the wages 
situation. The whole question of safeguards for the 
consumer was one which the colliery owners had 
indicated their willingness to discuss. In the matter 


years had carried through on a voluntary basis 
schemes involving 154 undertakings, 379 pits, and 
239,000 workpeople, or about one-third of the number 
at present employed in the industry. To-day more 
than 75 per cent. of the total output of the country 
was produced by less than 150 undertakings. The 
process of voluntary amalgamation had. been con- 
tinuous and would continue. On the technical side 
enormous progress had been made. Tens of millions 
of pounds of new capital had been put into the 
industry. New pits had been sunk, and older mines 
had been completely reorganised and re-equipped. 
Since 1920 the proportion of the total output of coal 
cut by machinery had been multiplied three and a half- 
times, while in the last six years the proportion 
carried by mechanical conveyors had been trebled, and 
since 1927 the amount of coal treated at the pithead 
had been doubled. 


The British Oxygen Company. 


In celebration of the fiftieth anniversary of the 
foundation of the British Oxygen Company a luncheon 
was held at Grosvenor House, Park-lane, on Thurs- 
day, May 28th. The luncheon was preceded by a 
visit of inspection to the new head offices of the com- 
pany at Thames House, Millbank, S.W.1, where they 
occupy the entire first floor of the southern section of 
the building, an area of 37,000 square feet. The chair- 
man of the company, Dr. J. Donald Pollock, presided 
at the luncheon and was supported by Mr. 8. J. L. 
Hardie,. the vice-chairman. The toast of ‘ The 
Visitors ” was proposed by Mr. P. B. Liversidge, and 
in response Lord Melchett pointed out the progress 
that the British Oxygen Company had made in its 
fifty years of life. Starting with a capital of £75,000, 
it now represented an invested capital of three and 
a-half millions. It was one of the most advanced 
scientific companies of the present time and had done 
great work in advancing knowledge in its own par- 
ticular industry. Referring to the recent develop- 
ments of the company’s interests in Australia, Lord 
Melchett said that it was an example in the matter of 
bringing together the industrial power of the different 
parts of the British Empire. He expressed the hope 
that the example would be followed by the present 
Government and by future Governments of the 
Empire, which, by the application of scientific know- 
ledge and common sense, was capable of tremendous 
industrial development. The toast of “The Chair- 
man” was proposed by Lord Alness, and in response 
Dr. Donald Pollock drew attention to the large 
numbers attending the luncheon, amounting to more 
than 400, as being the best evidence of the success of 
the company. 


The French Liner Normandie. 


In a Journal note of May 8th we recorded the 
official trials of the French liner “ Normandie,” and 
her return to Atlantic service. On Monday morning, 
June Ist, we were invited by the French Line to 
board the liner in the Cowes Roads and to proceed 
to Le Havre to confirm for ourselves the beneficial 
effect of the alterations made to the ship, the principal 
of which is the substitution of four-bladed propellers 
for the original three-bladed design. During the 
voyage a speed of between 29} and 30 knots was 
attained, and in the comparatively shallow water of 
the English Channel we were pleased to note that there 
is no undue vibration in any part of the ship. The 
claim that the somewhat abnormal vibrations ex- 
perienced during the first year’s service of the ship 
have been practically eliminated we found fully 
substantiated. Other improvements comprise a new 
café grille and tourist lounge towards the stern of 
the ship, which has given increased tourist accommo- 
dation. On the sun deck between the second and 
third funnels, a full-sized tennis court has been built, 
and several shelters have been added in order to allow 
games to be played under more wind-free conditions. 


Forty Years of Wireless. 


Forty years ago on Tuesday, June 2nd, Marconi 
filed the application for his first wireless patent, 
No. 12,039 of 1896, relating to the sensitive tube 
receiver or coherer connected to earth and an aerial, 
and to the tuning of the transmitting and receiving 
circuits. Since then hundreds of patents have 
been granted to Marconi and the companies bearing 
his name for inventions and developments which 
year by year have contributed to the building up of 
the world-wide system of wireless telegraphy and 
telephony and to the development of broadcasting. 
In the year in which the application for the patent 
was made Marconi introduced his invention to Sir 
William Preece, then Chief Engineer of the Post 
Office, and by the end of that year wireless signals 
had been sent over a distance of 14 miles. During 
the following twelve months the distance covered was 
gradually increased, first to 4, 8, 10, and eventually 
to 34 miles, between Bath and Salisbury. In 1898 
wireless installations were placed on Trinity House 
lightships, a demonstration was given at the House of 
Commons, and communication was established for 
Queen Victoria between the Isle of Wight and the 
Prince of Wales on the Royal Yacht in the Solent. 
The English Channel was bridged, in 1899 and the 
Atlantic Ocean in 1901. Wireless messages were 
exchanged between England and Canada in 1902, and 
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a public service was opened in 1907. This linking of 





Canada with the Mother Country naturally led to 
schemes for connecting all the Dominions with 
England by wireless telegraphy, and finally 6000 
miles were covered by direct transmission instead of 


in hops of one or two thousand miles. Experiments 
with the Marconi beam system in 1923 and 1924 led 
to communication with the Dominions at greatly 
reduced cost, and at speeds of 400 words a minute. 


New R.A.F. Rescue Boat. 


A NEw launch, designed as a rescue boat for use 
when land aircraft are forced down im the course of 
flights over the sea, has recently completed a long- 
distance high-speed trial. The passage from Grimsby 
to Hythe, in Southampton Water, a distance of 
373 miles, was made in 10 hours 29 mimutes at an 
average of 36-2 mp.h. The boat has a length of 
64ft. and is fitted with three 500 H.P. ‘‘ Sea Lion ” 
engines, which are marine adaptations of the Napier 
“Lion” aero-engine. The R.A.F. specification 
requires @ maximum speed of 33 knots and a cruising 
range of 800 miles. The voyage was begun in a heavy 
swell broken by short seas, a condition which per- 
sisted until Cromer was sighted. Here the swell 
eased, but the seas persisted. The average speed 
put up was then just over 30 knots, or 34-5 m.p.h. 
Tests of fuel consumption were carried out. The 
followmg two hours were occupied im reaching 
Orfordness at a higher speed, and after another 
hour’s run the average speed was found to be 34 knots 
for the second three-hour period. After passing 
Beachy Head the sea began to diminish and by the 
time Portsmouth was reached weather conditions 
were excellent. The maximum speed attaimed in the 
last part of the trip reached 35 knots. Throughout 
the trial the boat was handled by the designer, Mr. 
Scott-Paine, of the British Power Boat Company, 
who expressed himself as quite satisfied with the ease 
of control. No water was shipped at any time, in 
spite of the weather conditions and speed, although 
some spray was blown aboard by a beam wind. 


The Maiden Voyage of the Queen Mary. 


Fotitow1ne a Royal inspection on Monday, May 
25th, the new Cunard White Star liner “ Queen 
Mary ”’ started on her maiden voyage from South- 
ampton to New York on Wednesday, May 27th, a 
few seconds after her scheduled time of 4.30 p.m. 
She had over 2000 on board, and was given 
an enthusiastic send off. The port of Cherbourg was 
reached 4h. 20min. after leaving Southampton. 
Good progress was made in the four following days, 
but unfortunately a fog which was encountered on 
the fourth day prevented a record passage being made. 
The ship and her propelling machinery more than 
fulfilled the expectations of her owners and builders, 
and on arrival at New York on Monday, June Ist, 
Sir Percy Bates, the chairman of the Cunard White 
Star Lime, said that he was of opinion that the 
“Queen Mary” would prove the most profitable 
ship in the Atlantic service. Her magnificent per- 
formance would, Sir Percy stated, justify the con- 
struction of a sister ship, but he was not prepared to 
say how soon that would be done. The run from 
Bishop’s Rock to the Ambrose Lightship was made 
in 4 days 5 h. 46 min., which compar-s with the 
‘“* Normandie’s ” maiden voyage of 4 days 3 h. 14 min. 
The official time for the whole trip from Cherbourg 
is given as 4 days 12 h. 24 min., compared with 
4 days 11 h. 33 min. for the “ Normandie.” The 
average speed of the ‘‘ Queen Mary ” from Cherbourg 
to the Ambrose Lightship, which included s of 
over 30 knots, worked out at 29-133 knots for the 
3158 miles, while that of the “‘ Normandie ” on her 
maiden voyage was 29-94 knots. The result of the 
return voyage will be awaited with great interest. 


Retirement of Mr. J. B. Wilkie. 


THe retirement is announced of Mr. James Bowyer 
Wilkie, the superintendent engineer of Elder Dempster 
Lines, Ltd. Mr. Wilkie was appointed to his present 
position by the late Sir Alfred Jones, at the time of 
the amalgamation of the Elder Dempster Line with 
the British and African Steam Navigation Company 
and the African Steamship Company, in succession 
to his father, Mr. James J. Wilkie, who had held the 
position for thirty-one years. Mr. J. B. Wilkie was 
at the time only thirty years of age, and was con- 
sidered to be one of the youngest superintendent 
engineers at the port of Liverpool. He had served 
his apprenticeship with Fawcett, Preston and Co., of 
Liverpool, and at the same time had attended Liver- 
pool University under Professor Hele-Shaw. On 
completion of his apprenticeship he served for three 
years as a draughtsman with Vickers, Sons and 
Maxim, of Barrow-in-Furness. He then spent 2} 
years at sea, securing his extra-chief engineer's certi- 
ficate. After returning to Vickers, Sons and Maxim 
he was. invited to take up the duties of assistant 
superintendent engineer to the Elder Dempster Line 
under his father. During his period of office he has 
been responsible for the design and operation of 
many outstanding motor vessels in the. company’s 
West African service. Mr. Wilkie is a member of the 
Institution of Naval Architects and of the Institution 
of Mechanical Engineers, and was. President of the 
Liverpool Marine Engineers and Naval Architects’ 





Guild in 1912. 
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The Lochaber Water Power Scheme. 


No. 


‘, 


(Concluded from page 563, May 29th). 


LAGGAN-TREIG TUNNEL. 

Neeec eee the Laggan-Treig tunnel is neither 
£4 so long nor so great in cross section as the Ben 
Nevis tunnel, and although there was no such pro- 
blem to be faced as that of opening its inlet portal 
100ft. below the waters of a great loch, it is, 





“THe Ewnctneer” 


FiG. 29-—SECTION OF LAGGAN-TREIG TUNNEL 


nevertheless, an interesting work. It was first 
broken through on October 15th, 1932, and has a 
total length of 14,600ft., or just under 3. miles, 
with a fall of 1 in 1000. In cross section it is horse- 





The tunnel passes from the southern end of the 
Laggan Dam through the shoulder of a mountain to 
the outlet portal about 100 yards upstream of the 
Treig Dam. It was excavated from five points, the 








FIG. 30—LAGGAN-TREIG TUNNEL MORAINE SECTION 


two portals, a sloping adit, a horizontal adit, and a 
shaft. The greatest length between adits was 4800ft. 
and the least 2450ft. No special difficulties were 
experienced in making the survey necessary for 
setting out the tunnel, as the ground under which it 

passes is flatter and less 

rugged than that on the 
ar ae flanks of Ben Nevis. In 























FiG. 32—INLET WORKS TO 





LAGGAN-TREIG TUNNEL—MAy, 1934 


the actual work of driving 


: f a high rate of progress was 
maintained, considerably 








encountered for almost the entire distance. The 
bench was maintained at.a height of 6ft. to 10ft., and 
spoil was loaded by means of air-driven scraper 
loaders of Holman and Sullivan patterns into trucks 
running on rails laid in the tunnel Near the outlet 
portal about 250ft. of glacial gravel and clay neces- 
sitated a modification of the shape of the tunnel. 
While boring through this strata the tunnel was 
securely timbered. Later it was lined with cast iron 
segmental lining pieces, similar to those used in the 
London tube railways, and when finished with con- 
crete had a circular section. The last 80ft. at this 
end was made by cut and cover. The tunnel is lined 
with concrete from end to end, and the material was 
applied in a manner identical with that adopted for 





Fic. 31—CONCRETING CARRIAGE IN TUNNEL—MAY, 1933 


its Ben Nevis counterpart. The carriage employed 
for the purpose is illustrated in an accompanying 
engraving. The completed tunnel is capable of a free 
maximum flow from Loch Laggan to Loch Treig of 
1400 cusecs. 
THe ToNnNEL PorRTALs. 

The intake portal is illustrated in accompanying line 

and half-tone engravings, Figs. 32 and 33. The rock 
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FiG. 33—ARRANGEMENT OF INLET GATES TO TUNNEL 


shoe in shape—see Figs. 29, 30 and 3l—with a| in excess of that achieved in boring the earlier work. | was excavated for some distance into the mountain- 
sectional area of 162 square feet, and is therefore | Not only were the men more practised in their tasks, | side and the face of the dam itself forms one of the 
not very much smaller than the Ben Nevis tunnel, | but also the uniformity of the strata and the greater | sides of the channel leading to the tunnel. The rock 
which it much resembles in most other respects. | use of machinery facilitated the work. Granite was | on the further side of the channel has been protected 
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by a lining of concrete from the possibility of erosion. 
Entry of water to the tunnel is controlled by an 1gft. 
by 12ft. Glenfield and Kennedy sluice gate operated 
by a petrol engine from the valve house above. 

The outlet portal of the tunnel, Fig. 34, is at a level 


loch. Consequently, in order that the water from the 
tunnel might run off towards the loch at times when 
the storage had been much drawn upon, an outfall 
channel was constructed to carry it upstream. This 
channel was dredged out of the old river bed whose 








FiG. 34—OUTLET PORTAL OF LAGGAN-TREIG TUNNEL—OCTOBER, 





1934 


considerably below that of the spillway of the Treig | windings it follows and -concreted to preserve its 
Dam and is actually at about the normal level of the | contour in the clay and gravel encountered. 


loch. In order to facilitate its construction, therefore, 
arrangements were made by which the level of the 
loch was drawn down, so that the work could be 


INTERMEDIATE INTAKES. 
The waters of three streams whose courses cross 


carried out in the dry. There is nothing worthy of! the line of the tunnel are diverted into it. The arrange- 





be seen that a small pool is created by the construc- 
tion of a dam with a height of about 8ft. above original 
stream level. To gain entrance to the tunnel, the 
water must flow over a low weir which holds back 
boulders and gravel, and through a screen which 
retains floating débris, such as trunks of trees that 
might be brought down when the stream is in spate. 
Beyond the screen there is a 4ft. diameter sluice gate 
which admits the water to the shaft. The latter, like 
those at the Ben Nevis tunnel, is concrete lined and 
divided by a cross wall into two passages, one 4ft. 
diameter for the falling water and the other 2ft. 6in. 
diameter for the escape of air. A 4ft. by 3ft. hand- 
controlled sluice is placed low down in the dam, not 
only for the discharge of the water when it is not 
being admitted to the tunnel, but also to act as a 
scour valve for the discharge of silt, &c. A spillway 
is provided to meet conditions of very heavy spate 
when the capacity of the intake shaft might be over- 
taxed. Although intakes A and C differ from intake 
B in general arrangement, owing, of course, to the 
different nature of the sites, they are similar in detail. 
Arrangements at the bases of the intake shafts are 
also similar to those on the Ben Nevis tunnel. 


THe Treic Dam. 


Loch Treig had a normal level 784ft. above O.D. 
and the permissible minimum level is 695ft. above 
O.D. By the construction of the Treig Dam at the 
northern end of the loch the top water level has been 
raised to 819ft. above O.D., or just lft. below the 
level of the Laggan reservoir. By thismeansthestorage 
capacity of the loch has been increased to 7800 million 
cubic feet, as compared to the 1500 million cubic feet 
of Loch Laggan. Loch Treig is therefore the main 
storage reservoir of the Lochaber power development. 

The Treig Dam—see page 598—has a height above 
the original ground level of 39ft., and is situated on a 
deep bed of glacial gravel and sand. The conditions 
are particularly suited to an earth fill dam, with a 
concrete core wall, and the design is shown by the 





line engraving, Fig. 38. The core wall is reinforced 








Fic. 35—DAM AND SLUICES AT INTAKE 


special remark as to the portal itself, except to mention 
that the ground on each side of it is protected by con- 
crete flanking walls. The site of the Treig Dam is some 
distance downstream of the actual loch, so that the 
tunnel opens into the old river bed, which, of course, 
has a gradient towards the dam and not towards the 


Section of Wing Wall Similiar to 
Section A.A. Without Spillway 


~Tae 


ments for collecting the waters of these streams are 
similar in general character to those above the Ben 
Nevis tunnel and only differ from them in that the 
sites were more easy of access. Views of intakes 
A and B are reproduced with this article in Figs. 35 
and 36, and Fig.‘37 is a drawing of intake B. It will 


Fic. 36—-DAM AND SLUICES AT INTAKE 


“BY 


above original ground level on the upstream side 
and extends down to sound rock. Speciallyjselected 
material was filled directly against it, consisting of 
clayey material upstream and hand-picked rubble 
downstream. The rest of the upstream fill consists 
of soft material laid to a slope of 3 : 1, and protected 
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FiG. 37—ARRANGEMENT OF DAM AND SLUICES AT INTAKE “B*' TO TUNNEL 
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by stone pitching on the face and a rubble toe set in 
concrete. On the downstream side the rubble fill 
was consolidated in layers of 2ft. by a steam roller 
to a slope of 3: 1, and its face is protected by rein- 
forced concrete slabs. There are rubble drains 4ft. 
by 4ft. at the base of the fill and the toe is supported 
by 15ft. wide concrete piers interconnected by steel 
sheet piling. The crest of the dam is formed as a 
spillway. Reinforced concrete guiding walls are 
placed on the downstream face in positions which 
were found to be the most advantageous by experi- 
ments with models. At the downstream toe there is 
a reinforced concrete standing wave wall to destroy 
the kinetic energy of the overflowing water. Near the 
western end of the dam there is a hand-controlled 
sluice valve in duplicate in a concrete culvert running 
through the base of the dam and acting as a scour 
pipe in case silt collects on the upstream side. 


CONSTRUCTION OF THE Dam. 


At the same time that work was started on the 
construction of the Treig Dam, it was necessary also 
to begin the diversion of the L.N.E. Railway line, 
which, being below the spillway level of the dam, 
819ft. above O.D., passed across its site, and would be 
immersed when the reservoir filled. This work is 
mentioned later, but it needed a reference here in 
that it was obviously necessary to complete it before 
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considered advisable to construct a flood channel. 
It was placed near the western end and situated at the 
point which was later to be occupied by the concrete 
scour channel. Thereafter, the core wall was carried 
up, with the exception of this gap, and another on 
the eastern side, where the railway passed through, 
to the full height. Before the work on the core wall 
was completed, the laying of the downstream fill 
had been begun and as soon as the work was finished, 
the jib cranes on the upstream side were moved 
further away and filling on this side proceeded with 
ition. Photographs reproduced with 
this article illustrate the progress of construction. 


DIVERSION OF Rarlway. 
In the last section the reasons for the diversion of 


schemes was drawn up, taking in all the essential 
features and organising the work in conformity to a 
definite schedule. 

The recent Economic Reconstruction Plan of the 
Portuguese Government provided for the amount of 
£5,500,000 to be spent during a six-year period on 
irrigation, drainage, and flood control works. The 
Premier, Dr. Salazar, emphasised the far-reaching 
economic and social advantages to be derived for 
the country from such works and the Minister of 
Public Works, Professor Duarte Pacheco, spared no 
efforts in order to bring them into being. 

In 1928, at the request of the Portuguese Govern- 
ment, & survey was carried out by a 
British  Gaaaing engineer, Sir Murdoch MacDonald. 
In 1930 the Board of Irrigation and Drainage (Junta 





Aut das Obras de Hidraulica Agricola) was 





the L.N.E. Railway, which runs along the t 

side of Loch Treig before climbing over the Moor of 
Rannoch to Tyndrum, were mentioned. Originally 
this line climbed fairly steeply soon after leaving 
Tulloch Station, but ran nearly on the level as it 
approached the loch. After reaching the loch it 
began to climb again. The new line starts to climb 
beyond the station and continues until it reaches a 
level above that of the spillway of the dam. There- 
after it runs on the level until it joins the old line. The 
total length diverted was about 1$ miles. The work 
















involved the making of a cutting in the mountain- 
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Fic. 38—CrRoss SECTION OF TREIG DAM 


the dam could be finished. The first work on the dam 
other than that of clearing the site and making other 
preparations was that of excavating the trench to take 
the core wall. This trench was 700ft. long by 10ft. 
wide at ground level, and was taken down a maxi- 
mum of 100ft. to reach the rock. Despite its depth, 
little difficulty was caused by water, which occurred 
in significant quantities only in two deep clefts in the 
rock, one on each side of the river bed. The sides of 
the trench were maintained by a structure of light 
steel runners with timber walings and struts. At the 
time this work was being carried out, headings were 
driven into the overlying earth at top water level to 
meet the rock on the east and west sides of the 
valley. Spoil was removed by the aid of several jib 
cranes running on rails on both upstream and down- 
stream sides of the wall. Concrete was filled directly 
against the rock, which was grouted at a pressure 
of 80 Ib. to 85 lb. per square inch with neat cement. 
So sound was the rock, however, that only four out 
of a total of 140 holes took any appreciable quantity, 
and the maximum for any core hole was only 14 bags 
of cement. 

Despite the fact that Loch Treig had been much 
drawn down: in order that the work of constructing 
the dam could be the more easily carried out, it was 





side, mainly in sand and gravel. But at one point a 
rocky outcrop was encountered and the decision was 
taken to make a tunnel here rather than a cutting, 
since blasting in the open might have forced boulders 
on to the railway below. The whole of the work was 
carried out without interfering at all with the service 
of trains on the railway. 


CONCLUSION. 


In these articles we have endeavoured to give a 
picture in broad outline of the scheme itself and of the 
work that was necessary to make the scheme effective. 
Limitations of space have prevented us from dealing 
with the separate points in the detail which the magni- 
tude and importance of the scheme perhaps deserves. 
Our thanks are due to Mr. Halcrow, of ©. S. Meik 
and Halcrow, for putting at our service the informa- 
tion, drawings, and photographs on which the articles 
have been based, and to the British Aluminium Com- 
pany, Ltd., for permission to inspect and describe in 
detail the works comprising the Lochaber Scheme. 
Our thanks are also due to Mr. Peach, who was 
resident engineer during the construction, for the 
courtesy with which he greeted our various visits to 
Lochaber and the readiness with which he provided 
information. 








Irrigation, Drainage, and Flood 
Protection Works in Portugal. 


By RUY 


A STUDY of the climate of Portugal, and particu- 
1 larly of the rainfall and temperature, reveals 
the necessity for both irrigation and drainage. 
Dividing the year into two equal parts, from October 
lst to March 31st, and from April Ist to September 
30th, the average amount of rainfall during the first 
period includes from three-fourths to four-fifths of 
the total annual precipitatfon. In April and May 
there is as a rule a sufficiency of rain, but June, July, 
and August are exceedingly dry in thé southern 
TABLE I.—Average Rainfall (in Inches) Recorded at Six Rain- 

Ser in Portugal During the Different Purists of 




















| oporto|coimbra 1 Lisbon. = | Beja. Faro 

October to March| 34-5 | 25-8 | 20-6 | 18-2 |16-1/12-2 

April and May ..| 8-2 6-6 3-9 -f 4-1] 3-5] 2-0 
June, July, “and! 

August... ..| 4-1 2-8 | 1-12 | 1-4] 1-1] 0-8 

September... ..| 1-8 | 1-9 2-6 | 1-0] 1-3) 1-0 

Total for the year, 48- 6 . 2 24-7 jariepas 


districts, and in some years practically rainless. 
This is clearly shown by the figures in Table I. 


* Professor of Agricultural Engineering at the Technical 
University of Lisbon. 


MAYER.* 


The average temperatures during the above- 
mentioned periods are as follows :— 


Taste II.—Average Temperature (Fahrenheit) Recorded at Six 
Stations in Portugal Darme © the bo Deforent Periods of the Year. 




















_, |Oporto. |Coimbra. F Lisbon.|Evora.| Beja.| Faro. 
October to March| 61 | 52 | 55 | 62 | 52 | 57 
April and May ..| 59 59 60 60 59 | 63 
June, July, and | 
August .. ..| 67 67 69 69 | 72 | 73 











It will be noticed that the three driest ‘months a are 
also the hottest. Thus during the summer period 
evaporation increases considerably and depletes the 


‘| soil of the moisture that it may have stored. On the 


other hand, the heavy precipitations of the winter 


plant. growth is sometimes seriously hampered, but 
are also instrumental in bringing about the overflow 
of rivers, so that inundation of low-lying lands is an 
ever-present menace. 

Reclamation works are therefore urgently required 
in Portugal, and the need for them has always been 
strongly felt. However, nothing could be achieved 
(a) until the necessary funds were made available, 





and (b) until a general plan covering the -different 


period not only drench the soil to such an extent that 





crented. After investigations lasting five years the 
Board submitted a’general plan embodying a number 
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Fic. 1—SITES OF SCHEMES 


of schemes, which was approved by the Government. 
More than thirty agricultural and civil engineers, 
under the leadership of the President and Chief 
Engineer of the Board, Mr. Trigo de Morais, have 
been and are still actively engaged in preparing the 
plans for the various developments, a list of which is 
given in Table III (see also map showing location of 
schemes, Fig. 1). 


Tasie III.—General Plan of the Portuguese Board of Irrigation 
and Drainage (1935-1940). 











| 
No.| Scheme. Purpose. Area | Cost, £ 
covered, | 
acres. . 
1 |Magos_..| Irrigation, drainage, and} 1,716 56,660" 
flood protection | 
2 | Cela .| Irrigation, drainage, and| 1,090 | 23,176* 
flood p: ion | 
3 |Loures ..| Irrigation, drainage, and) 1,730 28,630 
flood ve 
4 | Sado Irrigation m 13,106 | 572,5955 5 
Valley 
5 nha ..| Irrigation 16,655 | 610,816 
6 | Alvega. ..) Irrigation 1,082 23,9478 
7 | Burgaes . .| Irrigation 447 13,230% 
8 Campilhas Irrigation 12,350 | 280,000 
9 | Vilariga . .| Irrigation and water 1,700 40,0004 
power development 
10 | Chaves ..| Irrigation es 4,900 | 130,000 
11 |Silves’ ..| Irrigation 4,450 | 100,000 
12 |Faro _..| Irrigation 2,200 | 40,0004 
13°|Sorraia ..| Irrigation, water ‘power 90,000 |2,000,0004 
development, regula- 
tion of rivers 
14 | Ribatejo a? drainage, and| 30,000 | 650,000* 
ood protection 
15 | Mondego Irrigation, drainage,| 36,000 | 800,0004 
an i flood protection, water 
power development 








: Eran a 
. Construction work carried out directly by the Board. 
2 Construction work already started under contract. 
5 Tenders called for. 
4 Preli estimate. Plans in preparation. 
5 The area covered by this scheme is to be increased by 2000 


acres. 
Three major schemes (Sorraia, Ribatejo, Mondego) 
and twelve minor schemes are contemplated. It was 
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deemed advisable to deal with minor schemes during 
the first part of the six-year period, so as to gather 
gradually the necessary experience to be made use 
of when the opportunity should come for works of 
considerable magnitude to be carried out. Thus the 
Sado Valley, Idanha, Magos, Alvega, Burgaes, Cela, 
and Loures schemes, covering an area of 35,826 
acres, and estimated at a total amount of £1,329,054, 


16°40 
__ El. 83°68 
F.8.L. El. 166'30 re 
———— 
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Fic. 2—-SACO VALLEY DAM 


have been studied in detail. Plans for the Campilhas, 
Silves, and Faro schemes are nearing completion. 
As to the first major scheme to be carried out 
(Sorraia), the plans are to be submitted to the 
Government before the end of the year. 

The Board has made it a strict rule always to bear 
in mind that, as pointed out by Sir Hanbury Brown, 
“ Trrigation ’’ (and the same applies to drainage) 
“is agricultural in its object,” and has accordingly 
devoted earnest attention to the investigation of 
agricultural conditions as a basis for the study of 
the developments. Soils and crops, as well as farm- 
ing methods to be adopted, are carefully gone into 
by a body of specialised agricultural experts, who 
endeavour to find out the possibilities of the land and 
to make as close as possible an estimate of the returns 
that may reasonably be expected from the improved 
farms. The civil engineer is only called upon to 
design the structures when the scheme has been 
shown to be justified from an economic standpoint. 
Again, the Board always takes into consideration the 
fact that the expense of preparing the land for irriga- 
tion is @ very important item, sometimes reaching 
60 per cent. of the total cost per acre, as shown by the 
following examples :— 


Tas_e IV.—Total Cost per Acre as Compared with Cost of Land 


Levelling. 
Scheme. Total cost Cost of land 
r acre. levelling. 
Sado Valley £43 13 10 £10 #1 11 
Idanha .. £36 13 6 £9 3 8to 
£16 10 6 
Alvega £22 10 6 £12 17 1 


A.—The following are the schemes for which plans 
have been prepared : 
(1) Magos.—This scheme provides for the improve- 
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FiG. 3—GRAVITY DAM ACROSS PONSUL RIVER 


ment of 1716 acres of swampy land. It includes an 
earth dam by means of which about 318 million cubic 
feet of water will be impounded, an embankment to 
prevent overflowing of the land at high flood stages 
of the Tagus, a main drainage ditch and a drain 
system. A pumping station is also provided for 
lifting drainage water. The material for the dam and 
for the embankment is compacted by the Proctor 
method to a minimum dry density, of 125 Ib. per 
cubic foot. Rollers of the “ sheep’s foot” type are 
part of the equipment, and have proved very effi- 
cient. This is the only case where the construction 
work was undertaken directly by the Board. In all 
the other projects, such work is carried out by 
contractors. 

(2) Cela and (3) Loures.—The main purposes of 
these schemes are protection against floods and drain- 
age of low-lying lands. Plans for both were prepared 
by Sir M. MacDonald and Partners, of London. The 





firm of contractors, working in co-operation with 
Messrs. Campenon Bernard, of Paris. 

(4) Sado Valley (First Section).—The Sado Valley 
scheme is particularly interesting from an economic 
point of view in that it will supply water for the 
irrigation of rice in a section of the country specially 
suitable for the growing of this crop. Rice is a staple 
food of the Portuguese people, and it is to be expected 





El. 13770 


F.8.L. El. 131°20 


site was thoroughly investigated, and it gave occa- 
sion to @ lengthy discussion amongst geologists and 


grouting experts. Eventually, the erection of a rock- 
fill dam was decided upon. The principal features of 
this dam, a cross section of which is shown in Fig. 2, 
are the following :—Maximum height, 183ft.; top 
width, 16-4ft.; maximum base width, 535ft.; length 
of crest, 630ft.; water slope, 1-25 to 1; downstream 
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that well-controlled irrigation of some 13,000 acres 
of good soil will contribute towards decreasing the 
price of this commodity. 

The irrigation water is to be stored in a reservoir 
with a capacity of 2825 million cubic feet. It is 
estimated that 176 million cubic feet of water will be 
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FIG. 4—VALE DE GAIO DAM 


slope, 1-40 to 1. Along the upstream toe a concrete 
cut-off wall is provided, underneath which a grouted 
cut-off wall will be extended imto bedrock or into 
suitable impervious material. The rock-fill is to be 
protected from percolation and sloshing by a water- 
tight welded diaphragm of steel plates placed on the 


TaBLe V.—Particulars of Dams. 

























































































NAME z STORING vac * tel LENGTH | CHARACTER 
SS | ACY sraeam \ QEEPEST \OF CAEST\ Of DAM 
SCHEME \ o¢ nay gS ee feet a OUTLINE 
59M. \Acre-feel| Feet Feet fees 
Magos | Magos | 395 |4,864 | 45.9 | 49.2 |2,280 Larth pa rts. 
Burgaes | Castelo | 12 | 324 | 71.5 | 754. 187 \Contrele An 30a 
Jado Pego hocklill 
Valley ao 1,987 \64,860| /§9.0 \/83.6 |\630 | win meal 
Ist Section| Al/ar face 
/danha \ Ponsul \ 1675 \63,240| 144.3 | 1672 |469 \Contrele 
Jado 
lale da 
Valley | Gano \-959 |48,640) 124.6 | 168.9 | 122 tarthand 
2nd Section —_ hotk-/// 
1th and 
SiWves Arade \472 \23025\ /42.7 \/64.0 | 8/7 ta : 
otk Fil 
Larth and 
Jorraia \ Maranhao\ 6.523 \16,2/5 | /65.6 |/78.7 \649 i 
: Rock-Lill 
hock-fill 
do | Fragusta | 1,380 |32,430| 103.3 | 116.4 | 630 |wilhconcrele a 
; lating 
do. Montargi!\ — \105400\ 131.2 | 157.4 | 4380 Larth 
ao Divor — |48640) _ Be — | 4arth 
Vilarica | Sabor | — |324,000 328.0 — | /07 | Concrele | 
Mondego| Azere |3,634 |32/,870| 341.0 — |4558 | Concrele 
Larth 
Campilhas\ Campilhas| 8/5 \ 17,025 | 83.6 | 88.5 |2,270) with 
Clay Core ail Ps 
aes Rock -filf i 
with reinforced, 
me Jado t sahil 1300 7 a7 concrele ae oe 
facing 














Tre Encincer™ 


lost through evaporation and seepage in the reservoir 
itself, and 26 per cent. of the remainder in the canal 
system. Thus the amount of water actually avail- 
able to be delivered to the crops will be reduced to 
about 45,000 acre-feet. 





construction work is being dealt with by a Portuguese 





upstream face of the dam. The plates will be }im. 
thick, 24ft. by 8ft. in size, with expansion joints, 
and will be laid on a concrete backing, 4in. thick. 
Next to this, there is a wall of dressed stones laid in 
cement mortar, 6-5ft. wide at the base of the dam 





The nature of the foundation materials at the dam 


and 2-6ft. wide at the top. A section of the rock- 
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fill, 26-2ft. wide at the base and 9-8ft. wide at the 
top, is composed of regularly laid stones, 70 per cent. 
of which must weigi: 1100 Ib. each or more, Another 
section of the rock-fill is formed by stones dumped 
with no attempt at systematic arrangement, 70 per 
cent. of which must weigh over 350 lb. each. At the 
downstream toe there is a wall of regularly placed 
stones, each weighing 3300 Ib. at least. A decking of 
3300 Ib. blocks protects the downstream face. 

The outlet sluice has a capacity of 9000 cubic feet 
per second, the flow being controlled by two sets of 
two slide gates, each 4ft. by 5ft. in size. A concrete 
tower, 150ft. high, is provided, to which is connected 
a 60in. diameter pipe leading to the power plant and 
to the main irrigation canal. The admission of water 
into this pipe is controlled by three hydraulically 
operated slide valves placed at three different levels. 
Control ofdischarge into the turbine and irrigation canal 
is provided by a needle valve and a butterfly valve. 

The spillway is situated about 1 mile upstream from 
the dam site. The weir has an effective length of 
984ft., and is designed to discharge about 35,000 cubic 
feet per second, with a maximum depth of water of 5ft. 

A hydro-electric plant will be installed near the 
dam. This plant consists of a reaction turbine 
operating under a head varying from 126ft. to 79ft., 
direct connected to a 2000-kVA alternator, designed 
to deliver three-phase, 50-cycle current at 6000 volts, 
a transformer delivering 60,000-volt current and 
accessory equipment. An annual output of 5,200,000 
kWh will be obtained. 

The main irrigation canal is 8 miles long, and has a 
capacity at the head of 250 cubic feet per second. The 
amount of water supplied to the crops will be about 
185 cubic feet per second. During the most critical 
month (August) the duty of water is estimated at 
70 acres per second-foot. 

The study of economic conditions indicates that as 
a result of irrigation the value of the agricultural pro- 
duction ef the land covered by the Sado Valley scheme 
will increase from £57,900 to £260,345, and the net 
revenue from £22,740 to £114,900 per year. In 
addition to this, a revenue of about £8000 from the 
power development is reckoned upon. 

(5) Idanha.—The principal feature of the Idanha 
scheme is a straight gravity dam, built of cyclopean 
concrete, to be erected across the Ponsul River. A 
typical section of this structure is shown in Fig. 3. 
The dam is 148ft. high above the stream bed, and 
170ft. high above the deepest point of the foundation, 
and has a top length of 470ft. It has a thickness at 
top of 17ft. and at base of 118ft. The upstream 
batter is 5 per cent. and the downstream batter is 
75 per cent. A geological survey of the site led to the 
conclusion that a certain amount of grouting will 
have to be carried out in order to seal crevices and 
cut off percolation under the dam. 

The outlet sluices are two tunnels, 5ft. in diameter, 
equipped with electrically operated gates, Provision 
for drawing water from the reservoir into the power- 
house which adjoins the dam is made by means of a 





steel penstock, 60in. in diameter, which passes through 
the dam, and which can deal with a discharge of 
300 cubic feet per second at high water. The control 
is effected by means of an electrically operated gate. 
The spillway, designed with a generous margin of 
safety, will discharge 24,700 cubic feet per second 
under a head of 9ft. 

The power plant, located at the foot of the dam, 
consists of a horizontal shaft Francis type turbine, 
running under a head varying from 117ft. to 66ft., 
direct connected to a 2000-KVA alternator. This 
plant will supply energy for two small pumping 
stations included in the distribution system, and will 
facilitate rural electrification. 

The area of irrigable land is over 16,000 acres, but 
only about 3000 acres will be irrigated in the near 
future. No substantial economic results are expected 
from this scheme, the main purpose of which is to 
improve conditions of the working class in the Idanha 
district. 

The main canal has a capacity of 300 cubic feet 
at.the head, and is about 22 miles long. For the first 
4 miles a concrete flume of circular cross section will be 
used, the remainder being a concrete-lined canal 
with trapezoidal cross section. Several distributary 
ditches are taken out of this canal. 

(6) Alvega and (7) Burgaes.—Although they are 
located in different parts of the country, these two 
small schemes have been included in the same 
contract. 

At Alvega an area of 1082 acres will be irrigated 
by water pumped from the Tagus. The pumping 
station is composed of two units, each consisting of 
one 20in. centrifugal pump driven by a 180-kW 
electric motor wound for 500 volts. The power will 
be supplied by a private company. The maximum 
lift is 93-5ft., and‘the plant has a capacity of 35 
second-feet. Water will be delivered to two canals. 
Provision has been made for silting up an area of 
170 acres previous to irrigation. 

The Burgaes Dam is a small gravity structure, 
71-5ft. high above stream bed. It will impound water 
from the Caima River, to be used mainly for summer 
irrigation of meadows. 

B.—Schemes Nos. (9), (10), (11), and (12). Plans 
for these schemes and for the extension of the Sado 
Valley scheme are still being prepared. 

C.—The principal features of the three major 
schemes will now be briefly summarised :— 

(13) Sorraia.—One of the purposes of this scheme 
is to regulate the discharge of the streams of the 
Sorraia watershed by means of four reservoirs with 
a combined capacity of 15,000 million cubic feet, 
distributed as follows :—Maranhao, 7000; Montargil, 
4500; Divor, 2000; Fragusta, 1500 million cubic 
feet (see Table V). 

The Maranhao Dam will be a combination earth and 
rock-fill structure, and is by far the most important 
work contemplated by the Board. Except for the 
dimensions, it is very similar to the Vale de Gaio 
Dam, @ cross section of which is shown in Fig. 4. 





At Montargil and across the Divor River, earth dams 
will be erected. At Fragusta a rock-fill dam with the 
water slope protected by a concrete facing will be 
built. Hydro-electric plants will be installed at the 
foot of the dams. Their output is estimated at 
approximately 28,000,000 kWh. The water stored 
in the reservoirs will feed a canal system with a total 
length of about 125 miles. Irrigation water will be 
delivered to some 90,000 acres of alluvial soils. A 
road system will have to be established, and is 
included in the project. 

(14) Ribatejo (Tagus Valley).—This scheme em- 
braces an area of 30,000 acres on both sides of the 
Tagus to be irrigated by water drawn from the 
river by a diversion dam of the open type. The main 
canals will have a total length of about 30 miles. 
The most important problem to be dealt with is the 
protection of land against floods. Provision is made 
for draining the protected land, either by gravity or 
by pumping, should the flood water enter it. 

(15) Mondego.—This scheme provides for the pro- 
tection, drainage, and irrigation of 36,000 acres of 
flat land in the Mondego Valley. A dam, 300ft. 
high, built of cyclopean concrete, will store 14,000 
million cubic feet of water, which ,will be directed 
into the river and diverted by a weir into a distri- 
buting system. The main irrigation canals will have 
a total length of about 75 miles. A power plant 
will be installed at the foot of the reservoir dam, its 
output being estimated at 47,000,000 kWh. 








A GLASGOW FIRM’S JUBILEE. 


SarurpDAy, June 6th, has been chosen to commemorate 
the fiftieth anniversary of the establishment in Glasgow 
of the Cathcart works of G. and J. Weir, Ltd. The event 
is to be marked by granting a holiday with pay to all those 
in the firm’s employ, and special gifts will be made to 
employees to mark the celebration. We may recall that 
the firm was founded in the ’seventies by the brothers 
James and-George Weir, with offices in Hydepark-street, 
Glasgow. By that time Mr. James Weir had already 
patented a number of useful inventions, including starting 
valves for compound engines, the hydrokineter boiler 
circulator, and various feed heaters. The offices were 
moved first to Jamaica-street and then to Commerce- 
street, Glasgow. Mr. James Weir became greatly inter- 
ested in the problem of corrosion in marine boilers, and 
carried out a great deal of research work from which he 
evolved the Weir de-aerating contact feed heater, Feed 
pumps followed, and in 1886 new works were built at 
Cathcart for the specialised manufacture of marine 
auxiliary plant. A little later the first Weir marine 
evaporators were designed and built, and the use of the 
auxiliaries manufactured by the firm was greatly extended 
in naval and mercantile ships, both at home and abroad. 
In 1891 the firm became a limited liability company, and 
when in 1920 Mr. James Weir died, the present Lord Weir, 
his son, became its chairman. The board of directors now 
includes Mr. J. R. Richmond and Mr. C. R. Lang, joint 
managing directors ; Mr. James G. Weir, Mr. John Craig, 
Mr. J. R. Lang (works manager), the Hon. Kenneth Weir, 
Mr. H. Hillier, Mr. M. L. Jamieson, and Mr. J. Spittal. 
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(Continued from page 568, May 29th.) 


ELECTRICAL DISTRIBUTION SYSTEM. 


N concluding our last article, which dealt with the 
water softening installation and the electric 
generating plant for the machinery and hotel services, 
we made reference to the main machinery switch- 
board, which is arranged in the after turbo-generator 
room. The switchboard for the hotel services is 
accommodated in the forward turbo-generator room 
and it has a total length of 37ft. It is generally 
similar in design to the machinery switchboard and 
it controls the three turbo-generators in the forward 
room and feeds the various ring mains. 


AUXILIARY SWITOHBOARDS. 


In Figs. 28 and 29 we illustrate two typical examples 
of auxiliary switchboards which were, like the main 





Fics. 


the board down to a minimum the links in question 
have been actually fitted to run on the bus-bars and 
in all cases the cable terminals on them have been 
fitted in the run of the cables in such a position that 
they have been kept clear of the back of the switch- 
boards. As a result the run of the cables is 
simplified 

The forward ring and mid rings on ‘‘A”’ deck and the 
after ring on ““B”’ deck are all fed from the hotel supply. 
These three rings can be kept entirely separate from 
each other or arranged as one complete ring if so 
desired. An interesting and important feature is 
incorporated on the switchboards on these decks ; 
all radiator and fan circuits on each board are supplied 
through a single-pole circuit breaker which is con- 
trolled from the bridge. In the event of fire the 





radiator and fans in the affected area can be shut off 








28 AND 29-—TWO TYPICAL AUXILIARY SWITCHBOARDS—WHIPP 


gear and impulse starter. The regular governor gear 
is fitted to control the speed within fine limits for 
direct lighting at any load, and the exceptionally 
smooth running properties of an eight-cylinder engine 
are valuable for plant which has to be installed on the 
upper deck and adjacent to passenger accommodation. 
In addition, an emergency trip governor is fitted 
which switches off the engine m the event of any 
mishap tending to dangerous overspeeding. 

The generators, which were supplied by the British 
Thomson-Houston Company, Ltd., of Rugby, are 
75 kW, compound wound, 220 volts, open type 
machines and are canopy protected. 

To cool the circulating water Heenan and Froude 
coolers, the fans driven by drip-proof B.T.H. motors 
connected directly across the generator terminals, 
are employed, so that the cooler motors and fans 
start with the build up of the generator voltage, and 
it is impossible to start the engines without the cooling 
equipment coming into action. 

The engines, we may state, are of the standard 
Parsons type and are designed to comply with the 

special requirements of the Board of Trade, Lloyd’s 
Register of Shipping, and Cunard White Star Line 
for ships’ emergency generating plants. 

The emergency switchboard, a view of which is 
given in Fig. 30, is divided into two sections, which 
are remote from each other, one of which controls the 
generators and the other the feeder sections. The 
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FiG. 30—-EMERGENCY FEEDER PANEL 


switchboards, supplied by Whipp and Bourne, Ltd., 
of Castleton, near Manchester. 

The auxiliary switchboards on the machinery 
decks, which are normally supplied from the 
machinery board, are arranged so that the supply 
from the hotel board can be used if necessary. This 
is made possible by means of links on the auxiliary 
boards, which are so arranged that the change cannot 
be made inadvertently. 

Each auxiliary board is fitted with the necessary 
breaker and switch fuse circuits for the control of 
the apparatus in the immediate vicinity, and each 
board can be completely isolated by means of a 
system of links and electrically operated breakers 
without disconnecting any other boards. To save as 
much space as possible by keeping the dimensions of 





Fic. 31—Low- 


and cannot be put in circuit until the control switch 
on the bridge is opened. 


EMERGENCY GENERATORS AND SWITCHBOARD. 


The emergency plant, a view of which is given on 
page 592, consists of two 75-kW generating sets, each 
comprising an eight-cylinder Parsons engine, con- 
structed by the Parsons Oil Engine Company, Ltd., 
Southampton, having 7in. bore and 8in. stroke, and 
designed to develop 150 to 160 H.P. at 850 r.p.m. 
when working on paraffin fuel. The whole plant has 
an overload capacity of about 25 per cent. for a 
limited period. 

A 12-volt electric starting system is fitted to each 
engine, supplied from an independent starter battery, 
but the engine is also supplied with hand starting 





MOTOR GENERATORS—B.T.H. 


VOLTAGE 


generator section consists of three panels, one for the 
control of each machine, and one for the supply to 
the feeder section ; the fééder section is so interlocked 
that it cannot be operative unless at least one of the 
emergency generators is running. 

Ir is supplied from three separate sources—the 
hotel supply, the machinery supply, and the emer- 
gency supply, but is interlocked so that only one of 
these is feeding the bus-bars at one time, and therefore 
there is:no risk of paralleling the various supplies. 

Normally it is fed from the hotel service, but should 
that supply be cut off the board it is automatically 
switched over to the machinery service. Imme- 
diately the hotel supply is again available, the supply 
is taken from that source, the machinery supply bemg 
cut off at the same time. When the emergency 
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generators are in service, both the previous supplies 
are cut out, but are available when the generators 
are shut down. The whole of the changes we have 
referred to are automatic, so that there is no likeli- 
hood that a supply to this board will not be available. 
In addition, there is a switching arrangement whereby 
the emergency generators can supply current to either 
or both of the main boards should all the main 
generators be stopped, as may be the case between 
voyages. 

For the low-voltage supply, such as is required 





Fic. 32—CABLE RUN IN ENGINE- ROOM 


for the operation of telephones, cabin call bells, fire 
alarms, clocks, passenger and crew emergency gongs 
and miscellaneous systems of this nature, two motor 
generators, each of 2-kilowatt capacity, have been 
installed. Each is designed to deal with the full 
connected load of the system, but in the event of the 
running machine being inadvertently stopped, the 
load is automatically thrown on to a nickel iron 
battery, and at the same time an indicating lamp and 
warning bell on the main machinery switchboard 





thyratron control of the public lighting, is given in 
Fig. 31. 

Two low-power ring mains are fitted for the dis- 
tribution of the low-power supply, one for the forward 
part of the vessel and the other for the aft, and 
each consists of a pair of 19/0-064 cables. They are 
connected to suitably placed double-pole fuse-boxes, 
which, in turn, are linked up to the various low-power 
services throughout the ship. 

ELectRIC CABLES. 

The electric cables, the major portion of which were 
supplied by Callender’s Cable and Construction Com- 
pany, Ltd., vary in type according to the duty and 





cables therefore are used throughout the vessel. All 
ring mains and large cables to circulating pumps, 
steering motors, capstans, and windlasses are sup- 
ported throughout on porcelain insulators. This 
method has also been adopted for the sub-mains and 
has been found from previous Cunard practice to give 
a maximum of freedom from insulation breakdown. 
A typical view of the cable run in the after engine- 
rooms is reproduced in Fig. 32. 

The remainder of the cable was supplied by 
British Insulated Cables, Ltd., of Prescot, Lancashire, 
and it included the equipment in the crew’s 
quarters where the cables are run in solid drawn 
galvanised steel tubing. 








FiG. 34—-STEERING GEAR SWITCHBOARD—BROOKHIRST 


position on the ship in which they-are installed. The 
sizes range from 1/0-036in. to 127/0+103in., and 
include multicore cables of from two to twenty cores. 
Special consideration was given to cables run in wood 
casings and to the fireproofing of the timber and cable 
sheathing, which was carried out as a precautionary 
measure, while corners of wood casings were carefully 
rounded to avoid abrasion. In positions where 
cables of opposite polarity have to cross each other, 





The total length of electric cable fitted through- 
out the entire ship amounts to no less than 735 
miles. A number of colours are employed in the 
finish of the various cables, in order to assist in 
identifying the many different circuits throughout 
the ship, and over 8} miles of Harco perforated stec! 
plates, supplied by G. A. Harvey and Co., London, 
Ltd., were used in fixing the cables and wires. 

Electric motors, ranging from 0-25 to 285 H.P.., 
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FIG. 33—ELECTRO-HYDRAULIC STEERING GEAR—BROWN BROTHERS 


come into operation, warning the attendant of the 
stoppage. 

The battery, which was supplied by Batteries, Ltd., 
of Reddish, consists of eighteen nickel-iron cells, 
with a designed output of 20 amperes for a period of 
five hours. It is charged from the main 220-volt 
supply. The motor generators and switchboard are 
placed in a special compartment on ‘“‘ E ’’ deck near 
the entrance to the after turbo-generator room. A 
view of these motor generators, also those for the 





specially designed crossing pieces are fitted which 
preclude any possible chance of contact, thereby 
eliminating the possible danger of fire. 

Owing to the great length of the ship and to the 
fact that the hotel service generating plant is placed 
in a position considerably forward of the main elec- 
trical centre, on account of volt drop difficulties, 
advantage could not be taken of the higher density 
which might have accrued from the use of paper or 
cambric as an insulating medium. Rubber insulated 





have been installed in the ship and, excluding cabin 
fans and other fractional horse-power motors, of 
which there are several hundreds, the aggregate of 
the more important motors reaches the figure of 
17,818 H.P. The number and individual powers of 
the motors, the capacity of the generators, and other 
details of general interest have been tabulated and 
compared with those of the “ Mauretania” and 
** Aquitania.” The comparison which shows the 
great development in the use of electricity on board 
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ship is given in Table I below. The figures in each 
case represent the position when the vessels were 
built, and do not take into account any subsequent 
alterations or additions. All the motors fitted 
throughout the ship were constructed to the specifica- 
tion of the Cunard White Star Line; they were also 
approved by Lloyd’s Register of Shipping, and Board 
of Trade, and meet the requirements of the Institu- 
tion of Electrical Engineers. 























TABLE I. 
Gross tonnage. Completed. 
** Mauretania " 30,696 1907 
* Aquitania ” 45,647 1914 
* Queen Mary ” 80,744 1936 
** Maure- “ Aqui- | ‘“ Queen 
Electric motors. tania.” tania.” | Mary.” 
No. |B.h.p.| No. B.h.p.| No. |B.h.p. 
E:ngine-room machinery} 18 | 400 17 333 77 | 4,640 
Boiler-room machinery | 16 800 14 700 37 | 3,957 
Machinery space venti- 
lation eo ee oof 20] 276) 30) 479 19 388 
Accommodation venti- 
lation -» «| 69} 208| 88] 387 | 235] 1,119 
Deck machinery . . 8 48 5 56 28 | 5,768 
Steering Gear -- oe — - 3 750 
Kitchen machinery - 20; — 131 32 40 
Various small motors. . 3 15 12 14 78 256 
Elevators and hoists ..| 14 114 10 95 40 | 268 
Refrigerating } 
machinery}; 4 64; — | - | §&| 150 
Boat-hoisting | j 
machinery 4; 108; 2) 60 24 480 
Totals | 165 | 2,053 | 178 | 2,255 | 578 | 17,818 
! 
Total capacity of gene- 
rators, including| 
emergency sets 1,500 kW 1,630 kW 9,250 kW 
Number of lamps,| } 
approximately - «| 6,600 10,000 29,000 
Length of cables in| 
miles, approximately, 150 200 735 
Cooking apparatus | Very small | Very small | 1,450kW 
Radiators, &e. ..  ..| 70kW _ 420 


E.ectrricaL Contrrot GEAR AND LIGHTING. 


Motor control gear on a vessel of the ‘‘ Queen 
Mary's *’ size and importance must necessarily be of 
the type to ensure a continuity of service, and special 
consideration was given to the design and manufac- 
ture of such apparatus with a view to securing accessi- 
bility and immunity from breakdown. The following 
manufacturers were entrusted with the work on this 
equipment :—Allen West and Co., Ltd., of Brighton ; 
Brookhirst Switchgear, Ltd., of Chester; and 
Laurence Scott and Electromotors, Ltd., of Norwich. 

The general lighting of the ship was carried out toa 
very high standard and throughout the cabin class 
passenger accommodation and corridors the lighting 
equals that of the most modern first-class hotel ashore. 
The general lighting in the tourist and third-class 
accommodation is also of an unusually high standard. 

Special lighting is arranged to be controlled 
from the bridge for boat lighting and for use in 
launching the lifeboats. Two 18in. Sperry search- 
light projectors are fitted on the bridge house and 
four 1000-watt flood-light projectors—two forward 
on the aft side of the bridge and two aft of the after- 
most lifeboat illuminating the ship’s side and lighting 
the water, while twenty-four boat inspection lanterns 
and twelve overside lights of 300-watt capacity 
illuminate the boats in their housed and embarkation 
positions. These lights have been arranged on port 
and starboard emergency circuits and are controlled 
from the bridge by contactors through specially 
designed push button switches. 

Flood-lighting of the funnels and bridge front has 
also been arranged and fifteen 1000-watt B.T.H. 
flood-light projectors placed in specially selected 
positions and controlled from the bridge provide very 
fine illumination of these outstanding features of the 
ship. The general lighting of public rooms will be 
referred to later. 


STEERING GEAR. 


An electrically operated auxiliary of unusual 
interest is the steerimg gear. The exceptional size 
of the ship and the necessity of accurate manceuvring 
at high and low ship speeds called for the installation 
of a rudder of large area. The rudder, which is of the 
streamline unbalanced type, requires a steering gear 
exerting a turning moment of approximately three 
times the power of the largest steering gear previously 
built in this country, and weighing approximately 
180 tons, and the design finally agreed upon was only 
arrived at after long and careful consideration of all 
factors by both the owners and shipbuilders. All the 
different types of known steering gears were con- 
sidered, and the conclusions arrived at pointed to an 
electro-hydraulic steering gear being the only solution 
of the problem of efficiently controlling the rudder 
and providing the maximum possible safeguards by 
duplication of essential parts. The design and con- 
struction of the complete steering gear—from the 
telemotors on the bridge to, and including, the massive 
rudder head bearing—was entrusted to Brown 
Brothers and Co., Ltd., of Rosebank Ironworks, 
Edinburgh. 

The final design, shown in Fig. 33, is a steering gear 
with four cast steel hydraulic cylinders arranged in 
pairs on either side of the rudder stock with the rams 
of each pair coupled together and forming double 


bronze bushes and are free to slide on the circular 


movement enabling the straight line motion of the 
rams to be transmitted to the angularly moving tiller 
arms. The total weight of tiller and rudder is carried 
on a rudder bearing of the makers’ special design. 


delivery pumps, each driven by a 250 B.H.P. Laurence 
Scott motor controlled from a special Brookhirst 
switchboard equipped with automatic starters for all 
motors. The board, an illustration of which is given 
in Fig. 34, is supplied from the main and emergency 
switchboards. The fluid delivery from the pumps is 
controlled by a system of control and hunting gear, 
and as the effort required is naturally high for normal 
manual control a complete servo-gear has been pro- 
vided. The servo-gear is of the electro-hydraulic 
type, with all parts duplicated, and it has two 
“VSG” Mark III, Size 1, variable delivery pumps, 
each driven by a 4 B.H.P. Laurence Scott motor, 
which supplies fluid to duplicated cylinders operating 
the main steering gear control gear. The servo-gear 
is in turn controlled from the bridge by duplicated 
hydraulic telemotors, so arranged that either may be 
used at will, the change from one to the other being 
simply a matter of the steersman moving from one 
wheel to the other. A third distinct link from the 
navigating bridge to the steering gear is provided by 
a Sperry gyro-pilot connected direct to the servo- 
control gear, giving either hand or complete auto- 
matic steering on a predetermined course. A third 
telemotor is provided on the docking bridge for 
emergency use. 

When the steering gear is in normal operation at 
sea the two main pumping units are running, and they 
supply fluid to the main cylinders and rams connected 
to the tiller, with both servo-units running and both 
navigating bridge telemotors connected up. Move- 
ment of the bridge telemotor wheel is transmitted to 
the telemotor receiving cylinder which controls the 
servo-pumps supplying fluid to the servo-cylinders, 
which in turn operate the main steering control gear. 
This gear controls the delivery of fluid to the main 
rams, which, through the swivel crossheads, act on 
the arms of the tiller, causing the rudder to respond 
instantaneously and move proportionately to the 
movement of the telemotor wheel. The sensitive 
control of the rudder has been demonstrated on trials, 
the rudder stock, 1000ft. away from the telemotor 
transmitter, responding to a movement of one spoke 
of the small steering wheel. 

In order to ensure against any possible breakdown 
at sea the four operating rams and cylinders are con- 
nected up through a system of valves and pipes which 
permits the gear to operate with any of five com- 
binations of cylinders, all normal manceuvring being 
carried out on any two opposed cylinders. Although 
three main pumping units are provided, any one of 
them is capable of moving the rudder to hard over 
with the ship steaming at full speed, and any pumping 
unit can be brought into action by simply starting up 
its driving motor from the main or emergency switch- 
board. A complete system of electrical alarm equip- 
ment ensures immediate warning of the failure of 
supply or stoppage, from any cause, of any motor. 
The servo-gear, which is duplicated, can carry on its 
duties equally well with either one or both of its 
pumping units, which automatically take up duty 
when their driving motors are started up. As already 
stated, the navigating bridge telemotor installation 
is completely duplicated and a docking bridge tele- 
motor is also provided, while in the steering gear com- 
partment a pedestal is provided carrying a wheel 
controlling the servo-gear independent of the tele- 
motor installation. In addition, a large pedestal with 
a hand wheel provides for the control of the steermg 
gear independent of the servo control. The gear can 
thus actually be controlled from six distinct wheels. 


Pumps 


Any description of the steering equipment of the 
ship would be incomplete without some reference 
being made to the “ VSG ”’ variable delivery pressure 
pumps, which provide the pressure fluid in whatever 
quantity is required at any moment for any desired 
movement of the massive rams which act direct on 
the tiller ends and give a balanced effect about the 
rudder post. 

The “ VSG ” pumps were manufactured at Elswick 
and were supplied by Variable Speed Gear, Ltd., 
to Brown Bros. and Co., Ltd., Edinburgh, for mceor- 
poration in the steering gear. They are specially 
designed for marine duty and are of an improved 
design, based on the Williams-Janney principle with 


arms of the forged steel tiller which is keyed to the | 
rudder stock, this combination of pivoting and sliding | 


The pressure fluid is supplied to the cylinders by | 
“VSG” Mark III, Size 50, high-pressure variable | 


| 


| 
| 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CENTRIFUGAL PUMP EFFICIENCIES. 


Sir,—As it has been suggested in your columns that 
this question is worthy of further discussion, I trust that 
you will consider the following remarks sufficiently inter 
esting to occupy space in your journal. 

The reliability of efficiency figures—whether those of 
centrifugal pumps or any other engineering product- 
depends upon three main factors:—Time devoted to 
obtaining the test, instruments used to determine the data, 
and persons employed in carrying out the test. These 
factors can influence results materially without any refer- 
ence to country of origin, though, personally, I do not 
consider it a recommendation when a British firm sends 
members of its test staff abroad to receive instruction. 
This has happened. 

rted test figures have necessarily to be accepted 
with considerable tolerance, for the very good reason 
that most data published are the results of commercial— 
by no means the same as scientifie—tests, carried out with 
the help of commercial instruments by a staff skilled in 
obtaining the results required (but not sarily educated 
in the precise use of precision instruments) at such a speed 
as may not hamper production nor unduly raise costs. 

It is an undeniable fact that cases exist in which test 
room stafis have been bullied into producing the results 
expected, under the argument that what has once been 
done can be repeated. In the absence of special pre- 
cautions, flattering inaccuracy is liable to be perpetuated 
in this way. In other cases the test room staff, though 
frequently asserted to be too unintelligent to be capable 
of faking results, delights in its ability to disprove the 
assertion. 

Often, too, the probable accuracy of commercial tests 
is highly overrated. Generally the rate at which a string 
of tests under varying conditions is recorded precludes the 
possibility of a state of stability ever having been arrived 
at. Whilst even if the time spent upon the series were 
devoted to obtaining a single reading under constant 
conditions, the result would mostly be scientifically 
useless, because each instrument used would have but a 
commercial degree of accuracy no greater than the margin 
within which the result to be determined is supposed to 
be correct ; and even these instruments would not have 
been read simultaneously. 

A pump efficiency of 80 per cent. - 5 per cent. is 
usually acknowledged to mean (80+2-5) per cent.; 
80 per cent. with 2-5 points margin to allow for inability 
to test within closer limits. How much wider of the 
mark the results really can be becomes clear when it 
is remembered that the motor efficiency is not guaranteed 
accurate within finer limits; nor the precision electrical! 
instruments either. Vacuum and pressure gauges are 
still less accurate, and the water gauge may perhaps be 
as accurate if used properly. This final condition applies 
equally well to all the other instruments used, and means 
barring pulsation and unsteadiness of all kinds. No 
pointer should swing; no fluid column or surface, surge. 
Such a condition is only possible with the hydraulic 
gauges if they are throttled sufficiently—made sufficiently 
less sensitive than they naturally are, in order to facilitate 
reading. The electrical instruments are not so easily 
dealt with, so their pointers are continuously jumping 
and swinging through wide ranges under the influence 
of varying shop loads, neighbouring tramway services, 
and possibly even of both these disturbances. 

Added to all these unavoidable contributions to 
inaccuracy are those arising from misuse of the assembied 
machines and instruments. One of the most frequent 
arises from the fact that although a motor necessarily 
changes its speed as the load varies, the test staff usually 
endeavours to impose a constant speed upon the motor. 
This contributes in no small measure to the conditions 
of instability which preclude the obtaining of accurate 
results, and, incidentally, provides easy means of intro- 
ducing adjustments or making mistakes. 

A test-bay foreman was once overheard expressing his 
dissatisfaction of his manager because “‘ he didn’t know 
there was more in testing than reading instruments.” 
Managers do not, as a rule, countenance inaccurate tests, 
but, nevertheless, they sometimes cause them. It was, 
at one time, fashionable to call in an impartial expert to 
confirm unusually good results. The records achieved 
were marvellous. The fashion has passed. 

Whilst thoroughly agreeing with most of that which has 
been suggested by your various correspondents, I would 
like to go one better than Mr. Cameron. Interesting as 
are the figures quoted in his table on April 24th last, Mr. 
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axially disposed pistons. They incorporate main and 
radial thrust bearings of the Michell type. The no- | 
load condition under which the pumps run when not 
actually delivering fluid is an important factor in the 
conservation of power. The results obtained on the 
trials confirmed the economy of the electro-hydraulic | 
system we have described. 
(V'o be continued.) 








A LARGE number of the Ruhr mining companies are 
interested in a process for the production of oil from coal | 





bearings in which pivot the vertical pins of the cast 
steel crossheads. The crossheads are fitted with 





by a pressure-extraction method. The new method is Sad 
solvent process using tetralin. 


Lupton’s thanks and praise would be better earned if the 


| table were completed by a statement concernmg the 


number of eyes employed in each pump listed. The 
specific speeds could then be determined, and efficiency, 
apart from specific speed, is no definite criterion of 
perfection. 

It is suggested that when efficiency figures are put 
forward it should be standard practice to make reference 
to the British Standard Specification. That would be 
a long stride in the right direction, and, being an easy one, 
it is strange that it has not been more usually adopted 
already. B. M. WoopHovse. 

June 2nd. 
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Fic. 4-AUTOMATIC LOOMS 





Electrical Equipment in a Carpet Works. 





Wr it rarely happens that descriptions of electrified 
works reveal anything very new in the way of electrical 
practice, it does not follow that they are devoid of interest 
to industrialists dissatisfied with their driving arrange- 
ments. The present description relates to the new works 
of Edward Webb and Sons (Worcester), Ltd., who started 
a horse-hair seating and hair cloth business in the centre 
of the town of Worcester as far back as 1835. From time 
to time the original factory was extended, and in April 
last the business was transferred to an entirely new 
factory, covering 55,000 square feet, on the outskirts of the 
town. With its small rooms, low roof, narrow passages, 
and winding stairs, the old building proved unsuitable 
for efficient production, and although electric driving had 
been employed for a long time, as Fig. 1 indicates, the 
equipment was scarcely all that could be desired. Shaft- 
ing, pulleys, and belts have now been eliminated by the 
adoption of the individual drive, which has made the new 
light, airy, one-storey building thoroughly up to date, and 
devoid of transmission obstructions. In all, there are about 
190 Crompton-Parkinson motors, practically all of the 
squirrel-cage type, with an aggregate of approximately 
400 H.P. For the most part, the machines have outputs 
less than 5 H.P., and the power factor is at present rather 
low, but condensers are being installed to raise it to about 
0-95. Contrary to what may appear to be desirable, 
ordinary protected motors have been adopted throughout, 
as experience in the old factory, in which the conditions as 
regards the presence of cotton and wool fluffs and hairs 
were very much worse than they are in the new factory, 
showed that they were perfectly satisfactory. 

A 440-volt, 50-cycle, three-phase supply is taken from 
the Worcester Corporation’s mains, and after passing 
through an Ellison main switch panel with draw-out 
type, four-pole breakers it is fed by a lead-covered 
cable to splitter boards in the works, and thence to dis- 
tribution boards, all the cables, which are of Henley’s 
manufacture, being carried under the floor, thus pro- 
viding a neat and serviceable lay-out. 

The chief raw materials are horse-hair, goat-hair, cotton, 
and wool, most of large quantities of hair needed being 
obtained from South America. The poorer qualities of 
hair are curled and sold for filling upholstery and 
mattresses, while the best quality is used for hair cord 
carpets and for the manufacture of high-class horse-hair 
canvas, known as “ Laptair,” which tailors employ as an 
interlining in the shoulders and lapels of coats. 





Work begins with the arrival of the bales of horse and 
goat-hair, which is cleaned by passing it through dust 
extractors with fans driven by 7-5 H.P. motors. The 
best quality of hair passes through various processes in the 
hair preparation department, in which it is made ready for 
spinning. It is then carded on large carding machines, 
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FIG. 5-APPARATUS FOR PRESSING AND DRYING 
“LAPTAIR’* 





two of which are shown in Fig. 2. These are driven through 
chains by 4 H.P., 720 r.p.m. Parkinson motors, which, 
like most other motors in the works, are controlled by 
Donovan push-button units. As shown on the left of 
this illustration, the hair enters the machines as a tangled 
mass, and after passing through the wire brush surface of 
the rollers comes out as a continuous loosely twisted 
sliver or coil, about lin. in diameter. 

The row of 2 H.P. motors shown in Fig. 3 are driving 
some of the many horse-hair preparing machines, on which 
the coils of hair are reduced in size and wound from reel 
to reel. The final stage is reached when a string of about 
eight hairs thickness has been obtained. This is then 
bound round in a criss-cross pattern with cotton thread 
throughout its length, thus forming a strong thread 
suitable for weaving. The weaving of the firm’s “* Lapt- 
air” horse-hair canvas interlining, composed of worsted 
warp and horse-hair weft, is done ona battery of Northrop 
automatic looms, as exemplified in Fig. 4. Each loom 
is driven by a 1 H.P., 940 r.p.m. motor, through 
V ropes. The woven fabric is then steamed and shrunk 
in the blowing and steaming machine shop, driven by a 
Parkinson 44 H.P. geared motor, giving a final speed of 
57-5 r.p.m. Process steam is obtained from a separate 
boiler-house, which also supplies steam for the thermo- 
statically controlled works heating system. In this 
boiler-house electric motors provide the power required 
for operating the stoker feed pump, fan, &c. 

The apparatus shown in Fig. 5 has been developed for 
pressing and drying ‘‘ Laptair.”” In the background, the 
material is to be seen being stacked ready for pressing. 
The canvas is unrolled and passed to a motor-driven con- 
veyor, which drops it into position for folding into a pack 
about a yard wide, a thin sheet of aluminium being placed 
between each thickness of material, whilst at about every 
six folds a special heating element with sheets of press- 
pahn on either side is inserted. When the stack is com- 
plete, it is placed in position in the hydraulic press, to be 
seen on the left, and current is supplied to the elements 
from a 75-kVA, B.E.T. 50-volt transformer. 

The section of the factory devoted to the production of 
hair cord and Axminster carpets and velvets is also fully 
electrically equipped. As in every other part of the works, 
the individual drive is used exclusively, and much better 
working conditions exist than those which prevailed in the 
old factory. For lighting the works, 100-watt Crompton 
lamps in Verity’s ‘‘ Overlamp ”’ fittings are used through- 
out, there being 240 lighting fittings in the hair preparing 
department and 220 in the carpet department, supported 
from the roof trusses at 10ft. centres. Working in close 
collaboration with Mr. Guy Webb, Mr. Horton Smith, 
of Abell and Smith’s Electrical Company, Ltd., of Wor- 
cester, was responsible for the selection and installation of 
the electrical equipment. 
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Rail and Road. 


On the Southern Railway the station hitherto known as 
‘“‘ Tinsley Green”? has been renamed “‘ Gatwick Airport.” 


To relieve the congestion caused by tramcars in the 
main streets of Moscow all tramlines are to be removed and 
these vehicles will in the future run through parallel side 
streets. 

Tue directors of the London, Midland and Scottish 
Railway have appointed Mr. 8. R. Beale to the board of 
directors. Mr. le has, since 1930, been a member of 
the local Scottish Committee. 


On June 2nd, the L.M.8. ‘* Ulster Express ”’ left Crewe 
for London seventeen minutes late, and arrived at 
Euston on time, having covered the 77 miles between 
Rugby and Willesden at an average speed of 70 miles an 
hour. 

On the London, Midland and Scottish Railway, on 
Friday last, when the 7.38 a.m. train from Bletchley to 
Euston was i another train outside Willesden 
Junction, a portion of a horse-box struck it and killed one 
passenger. Four other passengers were cut by flying glass. 


Tue Minister of Transport having appointed Mr. John 
Pike to act as a member of the Railway Rates Tribunal 
during the absence of Mr. John Quirey, the 1936 review 
of the standard ch and exceptional charges of the 
four amalgamated railway companies, postponed because 
of the illness of Mr. Quirey, will begin at 10.30 a.m, on 
Wednesday, June 17th. 


In a paper read at Glasgow before the Industrial Trans- 
port Association, Mr. F. Smith a National 
Transport Board to organise and co-ordinate this country’s 
transport services. He said that purely railway activities 
should be limited to the haulage of bulk loads between 
important centres and the concentration on and distri- 
bution from these centres should be performed by motor 
vehicles. 

So successful have been the tests made during the 
eighteen months on six lorries fitted by the Wallasey 
Corporation Gas Department to run on compressed coal 
gas carried in cylinders, that the Town Council has 
equipped a double-decker motor bus to run on the new 
system. The bus has been in regular service as a petrol- 
driven vehicle and no alterations have been made for it to 
run on gas fuel. 

On the recently electrified lines in the United States 
between New York, Philadelphia, Baltimore, and Wash- 
ington the whole of the services have been led up. 
According to the Railway Gazette, between Wilmington 
and Baltimore twenty-six trains are booked every day to 
cover the 68-5 miles in from 61 to 67 minutes, a general 
overall average of 64-7 m.p.h. At an average time of 
4 hours 8 minutes over thirty trains run daily between 
New York and Washington, a distance of nearly 225 miles. 


THE Great Western Railway has at present seventeen 
oil-engined railears operating 132 daily services and 
travelling some 20,000 miles a week, as compared with one 
railcar, running 1500 miles a week, two and a-half years 
ago. All of these railcars were built by the Associated 
Equipment Company, Ltd., and with the exception of the 
first single-engined experimental unit all are driven by two 
of the makers’ standard engines each developing 130 H.P. 
The mileage to date of the first unit to enter service is 
over 130,000. 

Waar is said to be the longest railway bridge in the 
world has been completed across the Mississippi at New 
Orleans, in the United States. According to the Railway 
Gazette, the bridge structure is 4-4 miles long with the 
approaches. The main bridge over the river is 3525ft. 
long and consists of a three-span through truss cantilever 
structure with a 790ft. central span, two 530ft. i 
spans, and a 530ft. bowstring side span. From the east 
the bridge is approached by four deck truss spans and the 
land approaches consist of plate’ girders supported on 
steel trestles. The bridge is for both road and rail traffic 
and has two railway tracks, an 18ft. roadway, and two 
2ft. 6in. footpaths. 


IMPROVEMENTS to a section of the Great North Road 
are proposed by the West Riding County Council in a 
scheme for which the Minister of Transport has made a 
grant from the Road Fund. Where the road passes through 
Darrington, about 13 miles north of Doncaster, it is inter- 
sected by the road from Pontefract to Womersley. The 
corners of this junction are “ blind ” and a little further 
to the north there is a dangerous “S ” bend. The present 
scheme contains special proposals for improving traffic 
conditions at these points. A large central island will be 
provided at the cross roads, and to avoid the dangerous 
bend the road will be diverted for a distance of about 
400 yards. Including the diversion, the road will be 
widened and reconstructed for a total length of 1160 
yards. The improvements will begin at a point 340 yards 
south of the cross roads, and a total width will be obtained 
throughout the section of 120ft. The improvements are 
estimated to cost nearly £30,000. They will be put in 
hand as soon as. the land has been acquired, 
and it is expected that the work will be completed in 1938. 


In addition to other extensive modernisation work on 
existing coaches, the London, Midland and Scottish Rail- 
way Company is building 687 new r vehicles. 
During the past six years a total of over 3580 new 
passenger-carrying vehicles has been put into service 
by this railway, representing over 20 per cent. of the total 
stock, All corridor vestibule and restaurant vehicles are 
now being fitted with low-waisted windows, and approxi- 
mately 2400, or one-third of the total stock of such 
vehicles, are now so fitted. Nearly 1000 third-class corridor 
coaches have now been provided with arm rests and 
shoulder lights for reading. In 1933 the replacement was 
begun of seventy of the older dining cars, and up to date 
forty-two have been placed in service and the remainder 
will be finished within a short while. A programme for 
the replacement and renovation of the whole of the com- 
pany’s first-class and composite sleeping cars was begun 
in 1934 and by July this year there will be 115 of these 
vehicles in service. The company has a stock of nearly 
17,000 passenger-carrying coaches and over 6400 vehicles 





Miscellanea. 





WE regret to note the death of Sir Thomas Putnam, who 
was for many years managing director of the Darlington 
Forge, Ltd. 

Durixe 1936 forty-two steel companies in the United 
States spent 9,200,000 dollars on research, according to 
the American Iron and Steel Institute. 


Basep on coke consumption the efficiency of modern 
coke ovens in the United States is over 80 : cent., 
according to Dr. J. Johnson in a paper read before the 
American Society for Metals. 


Two factories are to be erected in the Irish Free State 
for the manufacture of cement, one will be near Limerick, 
the other near Drogheda. It is expected that the plant 
for the equipment of these works will be imported from this 
country. 


In South Africa there are two coke-oven plants in 
operation ; the larger one at Pretoria comprises fifty-seven 
coke-ovens with a capacity of 180,000 tons of metallurgical 
coke annually. The other, at Waschbank, has fifty ovens 
and an annual capacity of 72,000 tons. 


Tue American Navy is using a new boiler scale-prevent- 
ing composition, according to the Chemical Trade Journal 
and Chemical Engineer. The compound consists of a 
mixture of 47 per cent. of disodium ee 44 per 
cent. of soda, and 9 per cent. of maize starch. 


To enable the delegates to the International Congresses 
on Chemical Engineering, Refrigeration and Welding to 
visit the low temperature exhibition at the Science Museum 
the exhibition will remain o until the end of June. It 
was originally intended to close the exhibition at the end 
of May. 


A CORRESPONDENT in The Times states that the Royal 
Agricultural Society of England has had discussions during 
ane tone gs BA with the various tractor interests, and it is 
und + a committee is to rvise a 
scheme of tractor testing at the Institute te Wneanseh 
in Agricultural Engineering, Oxford. What form the 
scheme will take, and when it will start, have yet to be 
decided. 


For the production of cams and other discontinuous 
circular forms a lathe may be used by pulling it round by 
hand through part of a rotation and back again. This 
crude method has been replaced in a new German machine 
tool by reciprocating a rack in contact with a spur wheel 
keyed to the spindle. The rack is operated by a crank pin 
and slot gear familiar on shaping machines, and has, 
therefore, a quick return motion. The amplitude of 
oscillation of the work is adjustable between 90 deg. and 
340 deg. 


ANSWERING a question in the House of Commons 
recently the Secretary of State for War said that the War 
Office has had under consideration the provision, in 
localities less open to air attack, of certain of the factory 
activities now carried on at Woolwich Arsenal and 
Waltham Abbey. Two sites have been selected for factories 


for the jon of filling ammunition with losives, 
one at riley, in Lancashire, and one at Bridgend in 
South Wales. A third site in Scotland is under con- 


sideration for a factory for the manufacture of explosives. 


Txe latest publication of the Mineral Resources Depart 
ment of the Imperial Institute is entitled ‘“‘ Platinum and 
Allied Metals.” It has been prepared on the same lines 
perial Institute reports on the 


as others in the series of Iny 
mineral industry. The first part deals with the minerals 
of the platinum group, their mode of occurrence, mining, 
and concentration. It also surveys the metallurgical 
processes used in extracting, refining, and working the 
metals, the properties of the metals and their princi 
alloys, and their uses in various industries, conclu 
with a discussion on world production, marketing, 
prices. The main body of the book deals with the world’s 
resources and contains descriptions of the deposits and 
workings, together with statistical information concerning 
production and trade. The platinum production of 
Canada probably exceeds that of all other countries 
ther. Russia and Colombia contribute largely to the 
output, South Africa is also an important producer, and 
Alaska’s production was estimated to exceed 9000 oz. in 
1935. The British Empire provides an important of 
the world’s production of platinum metals, and the world’s 
largest refinery is at Acton, London, where 300,000 oz. of 
these metals can be refined annually. 


A nots in Nature gives particulars of a method of 
dialing ships at sea by radio telephone. When the radio 
telephone was first applied to ships at sea the ship 
receivers, connected either to a loud speaker or an 
operator’s headset, were always “on the air” and thus 
heard all calls. Stations were called by name, and all 
other stations listening on the same frequency would 
hear the call. With the increasing use of ship to shore 
radio service, a method of ing one ship only became 
highly desirable, as this would obviate the necessity of 
keeping the loud speakers or telephone receivers “‘ on 
the air” all the time. In the Bell Laboratories Record, 
from which journal these > were taken, a 
method of doing this is deseribed. With the new system 
each ship has a three-digit number assigned to it. 

the operator at the telephone switchboard wishes to 
place a call, he merely dials the number of the shi 
wanted, and this sends out a series of tone pulses whi 
are received by all the ships within range. The called 
ship is the only one that receives an audible signal, On 
this ship a telephone bell rings and the operator picks 
his handset off the hook and replies in the usual way. 
When a call is answered the handset is removed from its 
switchhook, thus operating the transfer relay. This 
removes the selector set from the radio receiver and 
connects the telephone receiver in its place. It also stops 
the bell ringing. When the telephone conversation is 
finished the handset is returned to its hook and this 
releases the relay. The signal receiving set is auto- 
matically reconnected in preparation for receiving calls. 
This system is now being used by a number of coasting 
and harbour ships in America, and promises to become 





Air and Water. 





THE 13,000-ton Union-Castle steamship ‘‘ Armadale 
Castle ” has been sold to shipbreakers. 


THE air race round the Isle of Man, held on June Ist, 
was won by Mr. R. F. Hall, flying a “‘ Hillson Praga,”’ at 
a speed of 89-5 m.p.h. 

THE ultra light type of aeroplane known as the “ Flying 
Flea ”’ is to be tested by the French Air Ministry in its 
wind tunnel at Meudon. 


ATTEMPTs are being made to salve the sailing ship 
** Herzogin Cecilie,” which went on the rocks at Sewer Mill 
Cove, near Salcombe, some weeks ago. 


Ir is reported that in Japan orders for 584,000 tons of 
shipping are in hand and the Nippon Yusen Kaisha are 
contemplating ordering six liners for the Yokohama- 
London service. 


A REPORT says that the Douglas Aircraft Corporation 
in the United States is to construct a new land type aero- 
plane capable of carrying forty passengers. It will weigh 
some 50 tons and be propelled by four 1000 H.P. engines. 


At the Royal Aeronautical Society’s annual reception 
at the Science Museum, the Wilbur Wright lecture was 
presented by Mr. D. R. Pye. The title of the lecture was 
‘Slippery Surfaces” and dealt with lubrication and 
lubricants. 

Frye a “ Hillson Praga’’ monoplane with a “ Praga B”’ 
40 H.P. engine, Mr. H. L. Brook has flown from this 
country to the Cape in 16 days 4} hours. The machine is 
of wooden construction and has a maximum speed of 
93-3 m.p.h. with a cruising speed of 79-6 m.p.h. 


A contract has been placed for an air survey for the 
revision of certain Ordnance sheets in selected areas of 
some 490 square miles in extent in Staffordshire, Derby- 
shire, Nottinghamshire, Northamptonshire, Leicester- 
shire, Worcestershire, and Warwickshire. The results 
are to be used for town and country planning purposes. 


A scuemeE for the construction of a canal from the Tyne 
to the Solway has been rejected by a committee of experts 
set up by the North-East Coast Development Board. It 
was estimated by the committee that the cost of the canal 
would be between 140 and 150 million pounds and would 
not be an economic proposition from the engineering 
standpoint. 

Ar the annual conference of representatives of British 
and Dutch shipping and air line companies with interests 
in the Far East, held at The Hague, it was decided to 
continue the agreement under which steamship and aero- 
plane tickets are interchangeable, so that a passenger to 
the East may change en route into any vessel or air liner 
of the companies covered by the agreement. 


Fottowrse the resignation of Mr. John Johnson, the 
chief engineer of the Canadian Pacific Steamship Services, 
to take up work as a consulting engineer, Mr. J. A. Sykes 
has been appointed chief superintendent engineer, Atlantic 
Service, and Mr. C. G. Ramsey his assistant, while Mr. 
G. A. Vine has been made the superintendent engineer at 
Liverpool and Mr. D. Coupar superintendent engineer in 
London. 

A TWIN-SCREW motor passenger and cargo ship has been 
ordered from the Fairfield Shipbuilding and Engineering 
Company, Ltd., by the Anchor Line (1935), Ltd. The new 
vessel, which will be completed in time to enter the com- 
pany’s Indian service in the autumn of 1937, will be of 
11,000 tons gross register, and have a speed of 17 knots. 
This is the first ship in the building programme of the 
reorganised Anchor Line. 


Ly the air race from Hanworth to the Isle of Man, on 
Saturday last, May 30th, eleven of the twenty starters 
completed the distance. The race was won by Mr. A. 
Henshaw, flying a “ Leo 85” machine. After 
deducting the handicap and an hour’s wait at Speke, 
Liverpool, the winner’s time was 1 h. ‘46 min. 59 sec. and 
his speed 126-75 m.p.h. The second and third places were 
taken by Mr. C. F. Hugesdon, flying a “ Tomtit Moth,” 
and Mr. W. Humble, flying a “‘ Miles Hawke ” respectively. 


AccorpiIne to an official statement from Dublin, the 
British Government has agreed to the operation of Cross 
Channel air services by a Free State company, and the 
Free State Government has approved of the operation of 
similar services by a British company. The Free State 
Government announced that this co-operation is aimed at 
securing the best possible development of air services, 
and that legislation will be introduced to enable the Govern- 
ment to hold the controlling shares in the new Irish com- 
pany. The first flights from Dublin to Bristol, the Isle of 
Man, and Liverpool havé been made. 


Tue Navigators and Engineer Officers Union has been 
elected to membership of the Trades Union Congress. 
The formation of this union was announced on January 
Ist, 1936, and it has already enrolled over 5400 members, 
comprising captains, navigating and engineer officers in 
British merchant ships. The President is Admiral Philip 
Nelson Ward, M.V.O., and the Trustees comprise the Rt. 
Hon. Lord Headley, Master Mariner, and Engineer Rear- 
Admiral Turnbull. The union is federated, together with 
eight other British officers’ organisations, throughout the 
Empire, in the Officers (Merchant Navy) Federation. 


Tue Spanish Air Force has adopted the Hawker “ Fury ” 
with the Hispano Suiza engine as its standard single- 
seater fighter. According to Flight, from whence come the 
following particulars, the initial order for three machines 
has been completed by the Hawker Company, and before 
long three squadrons will have been equipped with air- 
craft of the same type manufactured under licence by the 
C.A.S.A. and Hispano Suiza companies in Madrid. The 
Spanish Government has also acquired the Hawker 
“Osprey ” with the same power unit, both as a landplane 
and seaplane. The first machine was delivered a few 
months ago and a squadron is now under construction in 
the shops of C.A.S.A. at Getafe. As a landplane the 
Spanish ‘“‘ Osprey” has a maximum speed of 180 m.p.h., 
and as a seaplane is capable of 170 m.p.h. The Hispano 
Suiza “12 Xbrs ” engine develops 690 H.P. at 13,120ft., 
and gives the “ Fury ” a maximum speed of 236 m.p.h. 








for parcels and other goods carried on passenger trains. 





applicable to a much wider field. 





The climb to 16,400ft. takes six minutes. 
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IRON AND STEEL PRICES. 


For some months it was known that the 
British steel makers felt that an advance in 
the prices of steel was overdue, and it had been 
generally assumed that it would take place this 
month. This anticipation has been realised more 
fully than the most complacent consumer antici- 
pated in the shape of a rise in quotations ranging 
from 2s. 6d. per ton on basic pig iron to 12s. 6d. 
on joists and sections. Notwithstanding many 
warnings, the announcement of the advance 
created surprise, since following a meeting of the 
steel makers and the British Iron and Steel Federa- 
tion at the end of April it was stated that the prices 
then current would be maintained until June 30th 
and that after that date quotations would’ be 
increased. It was understood that the authorities 
had held the steel industry to a pledge given when 
it was granted protection that prices would not 
be raised unless the costs of production justified 
such acourse. The indefinite nature of the position 
with regard to prices in the second half of the year 
proved irritating to consumers as well as to steel 
makers, since it made forward business difficult to 
arrange and left the manufacturers with a feeling 
that they were not being fairly treated by the 
Government. It is a little difficult, however, to 
understand in what way circumstances changed 
during May sufficiently to warrant such substantial 
price increases and, furthermore, why in the face 
of the statement of April last, they should be 
brought into immediate effect. At the most the 
market expected a maximum advance of 10s. and 
the general belief was that the prices of joists and 
sections would not be raised by more than 5s. to 
7s. 6d. The natural impulse of consumers will be 
to protest against a price advance of such magni- 
tude being imposed so suddenly, but it has to be 
admitted that the matter has been conducted 
according to the rules laid down when the steel 
industry was given its constitution and an unprece- 
dented degree of protection in the way of duties. 
The British Iron and Steel Federation obtained 
comprehensive statements of costs and submitted 
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and on the strength of these statements the advance 
was made with official sanction. Whether this 
explanation will console consumers, particularly 
those engaged in selling their products in the 
export markets, may be doubted. In a number of 
cases users have covered their requirements for a 
long time forward. For instance, it is said that the 
shipbuilders have arranged for supplies sufficient 
to last them for the remainder of the year, although 
presumably this only applies to the work they bave 
in hand, The majority of the general engineering 
and constructional engineering firms can scarcely 
be in such a good position and they are likely to 
feel increased difficulty in their attempts to secure 
foreign orders. 

It cannot be denied that, judged by ordinary 
commercial standards, the British steel makers 
are justified in substantially raising their quota- 
tions. The demand warrants it, the works are 
running at capacity, the competition in the home 
market has been eliminated, and whilst the boom 
lasts home trade buyers may be expected not to pro- 
test very vigorously. That is a position which, in the 
past, has always been recognised as providing a 
reasonable excuse for higher prices. Wherein the pre- 


it arose as aresult of the protection given to the steel 
indistry, and its continuance rests largely upon 
requirements arising directly and indirectly from 
Government and other public authorities. In 
former days such great schemes of expenditure in 
themselves frequently provided a reason for raising 
prices ; but to-day the position is reversed, and 
politicians and the public alike act as watchdogs. 
Consumers, also, are not likely to forget that when 
the steel makers were struggling to obtain protec- 
tion, their argument was that they would be able 
to reduce prices through the saving effected by 
running their works at capacity. It is now claimed 
that the increase in the costs of production has 
discounted any benefits accruing from the reduction 
in overhead charges. It stands to reason, however, 
that when the need for steel is sufficient to employ 
the industry at capacity there must be a corre- 
sponding expansion in the demand for raw 
materials. That there have been increases in the 
cost of pig iron, coke, coal, and scrap—materials 
essential to the manufacturer of steel—is not open 
to question, and although in many cases these are 
produced by works associated with steel-making 
concerns, that is not so in every instance. The 
steel makers, therefore, may argue with justice 
that increasing costs have pressed heavily upon 
some of their number; that under their present 
constitution prices are fixed for the whole industry ; 
and that the circumstances of the less efficient 
works must be taken into account. Since the con- 
stitution was accepted by the Government with all 
its imperfections as a reason for giving the industry 
protection, the force of this argument must be 
admitted. In effect, however, prices have been 
raised indirectly by the withdrawal of concessions 
which were previously granted to important buyers, 
and by the revision of extras lists, whilst in the 
case of several descriptions of steel not so completeiy 
controlled by the Federation as joists and sections 
there have been important price increases. 
Tronically enough, it is the benefits that have 
been showered upon the British steel industry that 
place it in a position apart, and result in the 
methods by which it is conducted becoming the 
object of careful scrutiny. The steel makers met 
the wishes of the Government and provided them- 
selves with a constitution which was founded upon 
the reorganised British Iron and Steel Federation. 
By doing so they earned an abundant measure of 
protection from Continental competitors in the 
home market. Jn their negotiations with foreign 
steel makers they used the weapons given them by 
the Government with adroitness and have esta- 
blished themselves in an unshakeable position. 
Other industries may protest at having to pay 
higher prices, and at some of the terms upon which 
steel is sold; but so long as the Federation is 
backed by the Import Duties Advisory Committee 
and the steel makers act through their official 
organisation, it is unlikely that the objectors will 
obtain much satisfaction. It may be a source of 
irritation to consumers of steel that the check to 
an increase in the prices of British steel by the 
importation of foreign material has been removed 
by the agreement with the Cartel ; but the moment 
to make an effective protest was whilst these 
negotiations were proceeding. We may take some 
credit to ourselves for pointing out the dangers 
inherent in such an arrangement. It must be 
remembered that the agreement limits imports, 
whilst the arrangements which have been made 


anything in the nature of competition, as the prices 
must be kept within an agreed margin of the British 
quotations. It follows, therefore, that the regula- 
tion of steel prices must depend upon co-operation 
between the steel makers and the authorities, and 
the interests of users should be most carefully 
considered before any important step is taken 
which may seriously affect them. In the case of the 
present price advance some of the more important 
consumers’ organisations appear to have been 
taken by surprise at its magnitude, and this indi- 
cates a regrettable absence of consultation, not to 
say co-operation. 


Streamlined Locomotives. 


Ir is not unreasonable to expect that when 
Mr. Gresley delivers his presidential address to 
the Institution of Mechanical Engineers in the 
autumn we shall hear something about the 
economics of high-speed train operation. High 
speed on the rail as elsewhere has to be paid for. 
Usually, it is very costly, the consumption of power 
augmenting approximately as the cube of the 
velocity. In the case of ships there is very little 
possibility of escape from this high figure. 
Thousands of different hull forms have been tested 
in tanks and in the open sea, and the limits of 
streamlining, for designs otherwise economical, 
have been attained. To double the speed, 
assuming other things to remain as they are, 
approximately eight times the power must be 
supplied. In the air the conditions are very 
different. The aeroplane or airship is completely 
immersed in the medium through which it moves 
and is, in great part at least, free from some of 
the varied resistances which a ship encounters. 
But more important and more significant is the 
ability of aircraft to rise out of dense air to heights 
at which the density is lower. In these region 
the drag is reduced, and the power no longer varies 
as the cube of the speed at a lower level, but 
falls as greater heights are reached. The resistance 
of trains on rails may be said to lie between these 
two. The body is completely immersed in the 
medium through which it moves, but its propulsion 
is acquired by the resistance which the fixed 
rails offer to the rotating wheels. The medium 
is approximately constant in density, but it may 
be in constant motion, developing resistances by 
its unbalanced pressure on the train. Moreover, 
the rails offer a rolling resistance which cannot be 
overcome by any conceivable design of wheel and 
can only be partly reduced by special forms of 
axle-boxes. On the top of these things there are 
gradients unknown to ships and to aircraft in hori- 
zontal flight, curves which offer far more resistance 
and are more frequent than the turns in ships and 
aeroplanes, to say nothing of other resistances 
caused by the nature of the track. Hence, whilst 
the aeroplane has to consider little else but air 
resistance, and the ship, in still air, little but the 
resistance of the water, the train is faced with the 
resistance of the road and with the resistance of 
the air as well. 

Years ago sporadic and half-hearted attempts 
to reduce the air resistance of trains were made, 
but as long as passengers were content with an 
average of about 60 m.p.h. the track resistances 
were so much greater than that of the air that no 
such attempts were worth while. Much higher 
speeds are now in contemplation, and, in a few 
instances, in use. In some of these cases a stream- 
line form ought to give an advantage that is 
worth seeking; in others, fashion, rather than 
actual necessity, appears to dictate its adoption. 
The Australian engineer who designed the loco- 
motive illustrated in our issue of May 22nd, 
satirises this motive by painting on the sides of 
the engine streamlines and doing little else to 
reduce the air resistance. It is, we suggest, only 
when trains are run at consistently high speeds 
for long distances that any material advantage 
can be set against the increased cost incurred 
by applying a streamlined covering to the engine. 
Hence, in relatively small high-speed vehicles or 
trains of two or three coaches, it may be worth 
while, whereas it is of still doubtful use in the 
ordinary type of train, hauled by the ordinary type 
of locomotive and of necessity travelling at very 
variable speeds. We say it is “still doubtful ” 
because, although both at home and abroad a 
great deal is heard about streamlining and a certain 
amount has been done, very few reliable figures 
have been published. Most of the arguments 
are based upon wind tunnel experiments, none of 
which can be regarded as conclusive. In the 
testing of aeroplane models the conditions of 
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but the model tests of a locomotive and train can 
never be carried out with any approach to the 
conditions which prevail in practice. The only 
complete and satisfactory answer to the question 
must be sought in the comparison of the running 
costs of streamlined and non-streamlined trains 
on identical services for a long period. Or, since 
such a straight experiment is not likely to be 
made, by the accumulation of results sufficiently 
numerous to allow a statistical examination to be 
carried out. 

Whilst such data are lacking, locomotive engi- 
neers are perfectly justified in their cautious 
approach to the problem. With one exception— 
the “ Silver Link ” class—there is no fully stream- 
lined train in the kingdom, and it would seem 
that, in general, streamlining of locomotives is 
being carried out rather as a concession to popular 
opinion than from real conviction that it is profit- 
able. Abroad, a little, but not much more, has 
been done. For example, both Henschel and 
Borsig have produced engines completely enveloped 
in a smooth integument. Unfortunately, these 


engines, as usually happens, are not strictly com- 
parable with others, and their merits have to be 
estimated rather than ascertained by trial. M. 
Kandaouroff has recently given in Le Genie Civil 
an estimate of the kind. using a corresponding 
Nord engine as a basis of comparison. A few of 
the figures may be quoted. Taking the Nord 
engine as 100, then the consumption per gross 
ton kilometre of the Borsig and Henschel stream- 
lined engines would be 113-2 and 119-9 respec- 
tively, but speeds would be 100, 120-1, and 121-8. 
These figures show, indeed, that with the stream- 
lined engines a greater speed could be attained 
for a smaller consumption of coal per kilometre, 
but they still leave us greatly in the dark, for we 
do not know what the consumption of the Nord 
engine would have been at the speeds assumed for 
the other engines. It must be added also that the 
engines are dissimilar in several critical respects. 
We have mentioned these estimates less for their 
actual value than to illustrate the haziness which 
still enshrouds the economics of streamlined 





locomotives. 








The Royal Society’s Conversazione. 
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 geneedsn the exhibits of a mechanical or physical 
ti nature shown at the Royal Society’s Conver- 
sazione held at Burlington House on Thursday May 
28th one of the most interesting was the Blackburn 
network calculator. This instrument, invented by 
Mr. Charles L. Blackburn, was constructed for Messrs. 
Merz and McLellan by Electrical Calculators, Ltd., 
and is designed to facilitate the determination of the 
distribution of current and voltage in complicated 
electrical networks. In the past simple calculating 
boards employing resistances and operating-on direct 
current have been used for this purpose but such 
boards cannot deal fully with problems involving 
alternating current. A few alternating current calcu- 
lators have been made abroad but they have on the 
whole been too expensive and complicated for general 
use. The Blackburn calculator, it is claimed, makes 
use of a new principle which simplifies the con- 
struction and increases the flexibility of the imstru- 
ment with reference to the problems to which it may 
be applied. The methods employed, it is of interest 
to note, are applicable to general calculations involving 
complex numbers or vector quantities and for the 
determination of stresses in structural frameworks. 
The complete calculator as made for Messrs. Merz and 
McLellan consists of forty-eight panels, of which 
eight were shown at the conversazione. The panels 
each of which represents a variable resistance and 
reactance can be interconnected in any desired 
manner by means of multiple flexible leads. A meter- 
ing desk forms part of the equipment and provides 
means for accurately measuring the currents and 
voltages in the network. The desk is also provided 
with a cathode ray tube on the screen of which a 
visual indication is given of the vectors representing 
the quantities measured. 

Among the exhibits shown by Sir Robert Hadfield 
was a self-recording dilatometer invented by Professor 
S. Sato of the Imperial University, Sendai, Japan. 
This instrument is designed to record on a chart the 
changes in dimensions of metals with temperature. 
As demonstrated at the conversazione a test specimen 
of 0-9 per cent. carbon steel was being heated in an 
electric furnace and quenched and throughout both 
the heating and the cooling periods the length of the 
specimen was being recorded automatically by.a pen 
moving over the surface of a chart. The mstrument 
makes use of a standard specimen of nickel-chromium 
steel which is arranged parallel with and close to the 
specimen to be tested. The two specimens are 
coupled up through a pantograph arrangement to 
the recording pen in such a way that the movement of 
the pen induced by the expansion or contraction of one 
specimen is at right angles to that induced by the 
second specimen. The expansion and contraction of 
the standard specimen being known, the curve drawn 
by the pen in this way becomes a graph of its dimen- 
sions on a temperature basis. The specimens remain 
in contiguity and in operative connection with the 
pen both when they are in the furnace and when they 
are withdrawn from it and plunged into the quenching 
bath. By substituting a silica rod for the standard 
specimen and by replacing the chart holder with a 
rotating drum the variation of the length of the 
specimen with time can be recorded. Further if with 
this arrangement the standard specimen is substi- 
tuted for the test specimen the efficiency of various 
quenching media can be examined. 

The British Thomson-Houston Company, Ltd., 
included among its exhibits a striking demonstration 
of a special discharge lamp for use in the strobo- 
scopic examination of moving machinery. Two of 
these lamps one giving a blue and the other a red light 
were arranged to illuminate a disc on which a black 
arrow was painted. The two lamps were arranged to 





occult at a phase difference of 180 deg. with the result 
that when the disc was rotated at an appropriate 
speed—1500 r.p.m.—a stationary red arrow was seen 
to cross a stationary blue arrow. 

Professor Andrew, Mr. Percival and Mr. Bottomley 
of the Department of Metallurgy, University of 
Sheffield, gave a demonstration of the influence of 
temperature and composition upon the fluidity of 
iron and steel alloys in illustration of work now pro- 
ceeding under the auspices of the Steel Castings 
Research Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation. By 
casting iron and steel alloys in a spiral mould from 
different temperatures it has been found that the 
length of spiral, which is a measure of fluidity, is 
directly related to the liquidus and solidus ranges of 
the thermal equilibrium diagram. The experimental 
methods adopted serve to give at the same time the 
temperature-viscosity relations of steels generally. 
Photo-micrographs were exhibited to indicate the 
effect of casting temperature upon the micro- 
structure. 

The Cambridge Instrument Company demon- 
strated an instantaneous recording optical pyrometer. 
With this mstrument an image of the hot body is 
focused on to a shutter in front of a photo cell con- 
nected to a mirror-galvanometer coil. When a tem- 
perature is to be measured, a motor-driven controller 
opens the shutter for a short period (about 0-5 second), 
thus deflecting the galvanometer, the displacement 
during the time the shutter is open being a measure 
of the current and a function of the temperature. 
By means of an optical system incorporating a relay 
galvanometer, controlled by a photo cell and a 
thermionic valve, the deflection is translated into a 
current of several milliamperes which can be recorded 
or indicated. This current is maintained for about 
35 seconds, when it is switched off by the controller, 
and the galvanometer reset ready for the next tem- 
perature measurement. 

The Research Department, Woolwich (Directorate 
of Ballistics Research), contributed a series of 
interesting photographs of conical-headed 2-pounder 
shell in flight at various speeds. The shadowgraphs 
provide three quantitative tests for the theoretical 
work of Professor G. I. Taylor and Dr. J. W. Maccoll 
on the flow of air past cones at supersonic speeds. 
According to theory, for a cone of given angle: 
(a) above a critical speed, the head-wave is in contact 
with the nose, and of conical shape with a calculable 
semi-angle ; (b) there is a predictable speed of pro- 
jectile, below which the speed of air flow along the 
surface of the head becomes less than the local 
velocity of sound; wavelets from the head will then 
disappear; (c) below another predicted speed the 
head-wave leaves the nose and is no longer conical. 
The experiments were carried out with shell having 
plain conical heads of three different angles. It is 
understood that the experiments are to be extended 
to shell with radiused heads. 

Dr. F. P. Bowden gave a demonstration of the 
surface temperature of sliding metals and of its 
influence on surface flow, polish and the formation of 
the Beilby layer. The surface temperature of sliding 
metals, it was shown, can be measured by using the 
rubbing contact of two different metals as a thermo- 
couple. The local surface temperature at the points 
of contact between polished metals may easily exceed 
1000 deg. Cent., even although the mass of the metal 
is cool. This fact has an important bearing on the 
mechanism of friction, lubrication and polishing. 
With many metals the surface temperature rises to 
the melting point of the metal and then remains 
stationary. Apparently surface melting is occurring. 
If the melting point of the polisher is lower than that 





of the metal it cannot melt the latter, and no polish 
occurs, If the melting point of the polisher is higher 
it readily causes surface flow and the production of 
the Beilby layer. Relative hardness is unimportant. 

Professor E. N. da C. Andrade demonstrated the 
coagulation of smoke by sound waves. Stationary 
waves of both sonic and supersonic frequency, it 
was shown, cause smoke particles suspended in the 
air to coagulate rapidly. In the experiments exhibited 
the coagulation was in one case effected by supersonic 
waves of frequency about 220 kilocycles per sec., 
produced by a quartz oscillator, and in the other case 
by ordinary sound waves of frequency about 2200 
cycles per sec., produced by a vibrating diaphragm. 
In addition an experiment was shown to demonstrate 
the attraction of two spheres produced by vibration 
of the surrounding air, when the line joining the 
centres is across the direction of vibration. 

The Research Laboratories of the General Electric 
Company exhibited a model illustrating the working 
of a cathode ray tube in a modern television receiver. 
A large (12in.) high vacuum cathode ray tube was 
mounted alongside a full-size sectional diagram 
showing its construction and operation. Controls for 
modulation, brightness, focus, picture size and scan- 
ning frequency were available on the front of the 
apparatus, and their effect on the cathode ray tube 
could be observed and was illustrated by the be- 
haviour of the diagram and its associated meters. 

Professor J. W. Munro and Mr. E. C. Stanley 
demonstrated an electrolytic resistance thermometer 
employing an aural method of reading. This instru- 
ment consisted of a resistance thermometer com- 
prising an electrolyte in a special capillary. The 
change of resistance of this electrolyte with tempera- 
ture is measured by a simple but sensitive note match- 
ing device. Two notes are heard together in head- 
phones. One is standard, the other, which tends to 
vary with the thermometer resistance, is adjusted 
to synchronise with the standard. The presence of 
beat notes, if the notes are not exactly balanced, 
enables readings to be taken with accuracy. The 
standard note is compensated for temperature and 
voltage variation, and is initially checked against a 
tuning fork. A dry battery supplies power. 

The Research Department, Woolwich (Directorate 
of Radiological Research), showed a modified impe- 
dance method of detecting flaws in metals. The 
equipment consisted of a portable apparatus com- 
prising a variable frequency generator, a search unit 
and balance unit, detector and recorder. The search 
unit, an alternating electro-magnet, is made to 
traverse the specimen under examination. Eddy 
currents are thereby produced in the vicinity of the 
search unit. This effect is demagnetising. On passing 
over a flaw the demagnetising effect is diminished. 
The usual balance of the current is disturbed to an 
extent roughly proportional] to the size of the flaw. 








French Road-Making Machinery. 





ENGINEERS, contractors, and makers specialising 
in road-making machinery meet in congress in 
Paris every two years to discuss problems relating to 
road construction. Makers and contractors have their 
associations or syndicates which are grouped in a 
Syndicat Général de la Route, and this body has a 
committee to organise the biannual “‘ Semaine de la 
Route,” with the collaboration of the Ministry of 
Public Works and the various services. The Congress 
was held last week at the Conservatoire des Arts et 
Métiers, when there was an exceptionally large 
attendance. At former Congresses plans for a recon- 
struction of roads throughout the country to meet new 
traffic conditions raised technical problems that had 
to be solved before machinery makers could decide 
upon the manner in which they would be able to 
participate in the work. The adoption of tarred road 
surfaces appeared to offer an easy means of mecha- 
nical treatment, until the imtroduction of a gravel 
surface with quick-drying bitumen and other bind- 
ing products complicated matters so far as machinery 
makers were concerned. The Congress was chiefly 
interested in materials for surface construction, and 
their grading and classification, and particularly in 
the progress made with binding materials. The tech- 
nique of road building can hardly undergo drastic 
change when the methods employed depend largely on 
the use of local materials, and are generally quite 
satisfactory. The great motor road works, now being 
carried out, are for the most part the modernising of 
existing roads by straightening as much as possible, 
widening, and banking, and by diverting them from 
villages, rounding off crossings and providing efficient 
signals. The machinery maker now knows exactly 
what is required of him, and the past two years have 
therefore been a period of mechanical activity, during 
which the new industry has become firmly estab- 
lished. 

There is still a question of how far the use of 
machinery is justified for road-making, and in a 
report by Monsieur Giard, on behalf of manufac- 
turers, objection is taken to the claim that road- 
making is an essential factor in providing work for the 
unemployed. Road-making is a specialised occupa- 
tion which cannot be undertaken satisfactorily by 
men from other trades, more particularly in view 
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of the fact that with the more general use of quick 
binding materials much less time is allowed for the 
work. Moreover, by the use of machinery there is a 
saving in gravel of from 10 to 15 and even 20 per cent. 
This argument was supported by Monsieur Bédier, 
representing the Syndicate of Road Builders, who said 
that skilled men could tar and spread the gravel with 
as much precision as is possible by mechanical means, 
but such men are rare and cannot always be kept in 
employment by one firm on account of the inter- 
mittent character of the work. Where ordinary 
binding materials are used, the contractor is satisfied 
with manual work, but the employment of rapid- 
setting bitumen renders the mechanical spreading of 
gravel indispensable, which, however, places the 
contractor at a disadvantage unless he can obtain 
some return for his additional expenditure on plant. 
Rapid execution of work ensures economy to the 
State, and it is only reasonable, said Monsieur Bédier, 
that the State should make over some of those 
economies to contractors. Nevertheless, he warned 
manufacturers that all the problems relating to the 
mechanical spreading of gravel had not yet been 
solved. There were too many different types of 
machines for that purpose, and the contractor hesi- 
tated to buy machines which he feared might become 
obsolete in a very short time. 

Road signals came up for discussion, without offer- 
ing a satisfactory solution. It is desirable that they 
should be international in character, and there is a 
tendency to leave the committee at Geneva to settle 
acceptable types. In the lighting of roads more 
progress has been made, and on the great southern 
road and along the Riviera stretches of many miles are 
excellently lighted. Statistics were given to show 
that there has been a considerable diminution in the 
number of accidents between Paris and Versailles 
since lighting has been improved. The importance 
given to this matter was indicated by a demonstra- 
tion of road-lighting devices arranged at Vincennes 
for the benefit of members of the Congress. Monsieur 
Thévenin, managing director of the Hauts-Fourneaux 
de Saulnes, claimed advantages for cast iron as a 
road surface, experiments carried out in and around 
Paris during the past few years having given good 
results and provided ironfounders with practical data 
enabling them to utilise cast iron road setts to the 
best advantage. The most satisfactory way of em- 
ploying such setts is, he said, to lay them on hot 
bitumen, which gives a cushioning effect to the 
surface and deadens sound, and in order to facilitate 
laying, which otherwise needs particular care, cast 
iron setts are now supplied from works with bitumen 
adhering to them, so that they may be laid direct 
after heating in a portable stove, on a forge, or by 
other convenient means. Monsieur Thévenin believes 
that in view of its non-skidding surface, durability, 
and appearance, the cast iron sett will eventually be 
employed on a large scale in towns. Members were 
given an opportunity of seeing a stretch of road with 
cast iron surface, which made a favourable impression 
on them. 

Some demonstrations of machines were arranged in 
the grounds at Issy-les-Moulineaux, where about a 
dozen firms showed plants for tarring roads and 
spreading gravel, as well as road rollers, graders, and 
other equipment. With the use of quick-drying tar 
products there is some difficulty in keeping up the 
supply of gravel, which Monsieur Rincheval solves by 
loading the spreader behind the tar wagon with a 
telescopic suction pipe on the gtavel heap. Sufficient 
vacuum is obtained for the purpose by an oil-engined 
driven turbine, and the gravel is loaded into a rect- 
angular steel body, from which it is distributed at the 
rear. All other loading systems are based upon 
arrangements of bucket elevators. The Applevage 
loader is a lorry chassis with bucket elevator at the 
rear, which discharges gravel on a horizontal belt 
conveyor extending over the top of the lorry and 
beyond to a wagon into which the gravel is delivered. 
Some vehicles have bucket elevators attached per- 
manently at the rear and driven by small engines, 
and in one case the wagon body is mounted on a 
chassis with road rollers, in front of which the gravel 
is spread on the tar sprayed from the motor lorry 
hauling the entire equipment. In a S.0.M.U.A. 
wagon the bottom is fitted with a horizontal belt 
conveyor for delivering gravel on to a short conveyor 
near the ground, from which it is swept evenly on to 
the tarred surface by a rotating brush. There are 
several other devices for the rapid loading of spreaders 
capable of carrying enough gravel for continuous 
tarring and the number of small tarring plants and 
gravel spreaders implies a lack of settled ideas for 
dealing with the problem that leaves contractors in 
doubt as to whether a practical solution has yet been 
reached from the point of view of economy and cost 
of plant. Road rollers are made by several French 
firms, all of them with internal combustion engines, 
and some under foreign licences, though licences 
usually drop out as experience acquired with them 
leads to departures from methods covered by them. 
The plants demonstrated at Issy-les-Moulineaux, as 
well as those exhibited at the Paris Fair close by, 
revealed the activity displayed by French makers 
during the past few years in laying themselves out to 
supply requirements in road-making machinery in 
their own country. 

Another visit was to subterranean passages which 


the object of carrying traffic along the outer boule- 
vards under the radial roads leading out of the city. 
Since the levelling of the fortifications, the old 
military circular road, having a circumference of 
212 miles, within the walls, has been replaced by a new 
boulevard, .54ft. wide, with a possible future exten- 
sion to 72ft. Three underground passages are now in 
service, and two others are nearing completion. 
Eventually, there will be subways under all the main 
roads that intercept the circular boulevard. The 
tunnels are of rectangular section, with two roads for 
one-way traffic, each 19ft. 7m. wide, separated by 
central pillars, walls, or arches, as the case may be. 
The lighting of the tunnels is controlled by photo- 
electric cells, according to the amount of daylight, 
the required number of lamps on the central pillars 
being cut out or relighted automatically. The 
longest and most complicated of these tunnels is one 
at the Porte Champerret, which has a bifurcation, 
and necessitated the flattening of the top of the Metro- 
politan Railway tunnel which passes underneath, 
the construction of an arch in the place of pillars, and 
the displacement of mains. Hence it was a costly 
undertaking. The length of the tunnel, exclusive of 
ramps, is 1607ft. The service rendered by these 
tunnels in facilitating traffic is regarded as fully 


Archibald, and Denny’s were early constructors of 
the Sulzer oil engines. The firm, under the leadership 
of Sir Archibald, built many fine ships for both home 
and for overseas service, among which numerous 
cross-Channel steamers for railway service were 
noteworthy as embodying many new features of 
design and practice. 

The interests of Sir Archibald Denny were, how- 
ever, wider than those connected immediately with 
the Dumbarton shipyard and engine works, and he 
took a warm interest in general scientific and research 
work. As a member of the Council of the Institution 
of Naval Architects and a Vice-President for several 
years, he did much to further the work and the 
interests of that body. He was also a member of the 
Institution of Engineers and Shipbuilders in Scotland 
and one of its honoured Past-Presidents, while he 
was a valued member of the North-East Coast 
Institution of Engineers and Shipbuilders, and of the 
French Society, the Association Technique Maritime 
et Aeronautique. He was for many years closely 
associated with classification work, and was Chairman 
of the Technical Committee of the British Corpora- 
tion Register of Shipping and Aircraft, and the 
Honorary President of that Corporation. He was 
a Past-President of the Institution of Junior Engineers 


justifying their cost. 








Obituary. 


SIR ARCHIBALD DENNY. 
By the death of Sir Archibald Denny, Bart., 


in Queen Anne’s Mansions, London, the shipbuilding 
and engineering industry has lost one of its most 
popular members. Up to the last Sir Archibald 
concerned himself with the welfare of his firm, and 
the shipbuilding industry in general. He took a 





SIR ARCHIBALD DENNY 


lively interest in all that pertained to the science of 
shipbuilding and marine engineering, and its con- 
tinuing development. Sir Archibald Denny was the 
fourth son of the late Mr. Peter Denny, one of the 
Clyde’s most famous shipbuilders. He received his 
early education at the Dumbarton Academy, but 
at the early age of fourteen he was sent to the Ecole 
Cantonal Lausanne, where he continued his studies 
in science, mathematics, and languages. His training 
as a naval architect was begun in 1876 at the Leven 
shipyard. Later he studied at the Royal Naval 
College, Greenwich, and for some time he served on 
the staff of Lloyd’s Register of Shipping as a surveyor 
in Liverpool. In 1883 he became a partner of William 
Denny and Brothers, and for many years was in 
charge of the technical and scientific work of the 
shipyard. During the period in which he was in 
control he developed the research side of the firm’s 
business, which has been a special characteristic 
of it during a period of close upon 200 years, during 
which shipbuilding has passed from wood to iron, 
and from iron to steel. The name of Denny is asso- 
ciated with the name of many famous ships in all 
parts of the world. In the development of propelling 
machinery Sir Archibald Denny was closely associated 
with the late Sir Charles Parsons, and it was at the 
Dumbarton yard that the “King Edward,” the 
first turbine-driven ship for passenger traffic, was built 
in collaboration with the Parsons Marine Steam 
Turbine Company. In the New Zealand Shipping Com- 
pany’s ‘“‘ Otaki,” which followed, a combined system 
of turbines and reciprocating engines was tried out. 





have been completed, or are under construction, with 





Oil engine development was not neglected by Sir 


which took place on Friday, May 29th, at his home 


and a member of other scientific bodies. 

On many occasions Sir Archibald was called upon 
to serve on Board of Trade committees; these 
included Committees on the Load Line, the Bulkheads 
Committee, of which he was the Chairman, and the 
1913-14 Conference on the Safety of Life at Sea, over 
which he presided. In 1911 the University of Glasgow 
conferred upon him the honorary degree of LL.D. in 
recognition of his work, and two years later he was 
included in the King’s Birthday Honours, and was 
created a Baronet. He took always a leading part 
in the various visits at home and abroad arranged 
by the Institution of Naval Architects, and at the 
Summer Meeting of 1927, which took place at Cam- 
bridge, the honorary degree of LL.D. was conferred 
upon him by the University of Cambridge. 

When Sir Archibald retired from active work 
with his firm in Dumbarton, he came to live in 
London, but remained a director of his company. 
He was in constant touch with the firm’s work, and his 
opinion on technical matters was frequently sought. 
His London work gave him more time for the meetings 
connected with the various institutions with which 
he was connected, and his work for the British 
Standards Institution and other societies and insti- 
tutions will long be remembered by the many friends 
he made and kept. Possessed of a very charming 
manner, his friends were almost as numerous as his 
acquaintances, and he will be missed by a very large 
circle. Some years ago he suffered from very bad 
health, but he appeared to have completely recovered, 
and only a few days before his death was full of the 
liveliness and good fellowship which characterised 
him. 
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Mr. H. L. Guy.—In order to celebrate the recent election 
of Mr. H. L. Guy to a Fellowship of the Royal Society, a 
number of past and present members of the Committee 
of the North-West Branch of the Institution of Mechanical 
Engineers, of which he is a member, entertained him at 
dinner at the Engineers’ Club, Manchester, on Tuesday, 
May 26th. Mr. J. M. Newton, B.Sc., Chairman of the 
branch, presided and proposed the health of the guest in 
an interesting speech, in which he traced the history and 
activities of the Society from its foundation. Mr. Leonard 
Massey seconded the toast and Mr. Guy responded. He 
said he was one of three engineers to receive the distinction 





this year. 
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The Monotube Boiler in s.s. ‘‘ Kertosono.”’ 


—_—_-@——————— 


N our Annual Review of Marine Engineering Progress, 
published in our issue of January 10th, we referred 
shortly to the installation of the first Sulzer marine type 
monotube steam generator in the cargo steamer “* Kerto- 
sono,” belonging to the Rotterdam Lloyd Line. That 
ship has now resumed her regular service to the Dutch 
East Indies, and on her first outward voyage vid Gibraltar, 
Suez, and Aden, she kept her scheduled time easily, and 
no troubles of any kind were encountered. 
By the courtesy of Sulzer Brothers (London), Ltd., we 
are now able to give to our readers a fuller description of 
this interesting machinery installation. It may be recalled 


rator in the boiler-room can be seen from drawing Fig. 1. 
The new monotube steam generator is in the centre of the 
boiler-room, with two of the existing low-pressure boilers 
oneach side. Above, to the left, the blower which supplies 
combustion air to the combustion chamber through an air 
preheater is arranged. Fig. 4 shows a general arrangement 
of the boiler and some details of its construction, while the 
engravings Figs. 5, 6 and 7, indicate the arrangement of tube 
elements for the generating coils, the combustion chamber 
lining, and the economiser. In the diagrams Figs. 2 and 3, 
we illustrate the working of the high-pressure plant. 
The figures show the general circuit of the monotube 
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FiG. 1—PLAN OF BOILER AND ENGINE ROOMS 


that when planning the conversion of this steamer of 
16,500 tons, which was built in 1922 by the Kon. Jij. 
* De Schelde ” at Flushing, the problem set was to install 
a high-pressure boiler, for preliminary experimental 
purposes, in order to increase the output and thereby 
give the ship a greater speed—15 knots instead of 13. 

It was found sufficient to remove only one of the exist- 
ing 6-ton “ Seotch boilers,” since the space thus left 
free was ample to allow the installation of an oil-fired 
monotube high-pressure steam generator, designed to 
raise 21 tons of steam per hour. 

The primary plant was designed to work with steam at 
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FIG. 2—DIAGRAMMATIC ARRANGEMENT OF PLANT 
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60 atmospheres and a temperature of 375 deg. Cent. With 
these new steam conditions the output could be raised 
from 4500 to 5800-6000 S.H.P., and the revolutions of 
the propeller increased from 90 to about 100 per minute. 
For increasing the power a new high-pressure back- 
pressure turbine was installed to act as primary turbine 
to the existing turbine plant, on which only minor altera- 
tions to the blading were found to be necessary. The 
plant is arranged so that it is possible in an emergency to 
work direct with low-pressure steam from the remaining 
four low-pressure boilers. 

The arrangement of the new high-pressure steam gene- 


| 


boiler, the turbines, auxiliary machinery, and Scotch | 
boilers. An important feature of the installation is the | 
central control board on the starting and manceuvring | 
platform, a view of which, taken in the makers’ works, | 
is given in Fig. 8. From this board, by means of a single | 
hand wheel, the whole propelling machinery, including the | 
ahead and astern turbines, as well as the auxiliary appa- | 
ratus for the steam generator, can be controlled. On the | 
right-hand side are the instruments and service hand wheel | 
for the boiler; on the left, the instruments and hand | 
wheel for the turbine. The right-hand instrument panel 

carries, in addition to the pressure gauges and temperature | 
indicators, a number of gauges showing the feed-water | 
pressure and the oil pressure in the various parts of the | 
regulating system, and also the conditions in the by-pass | 
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Fic. 3—H.P. STEAM CIRCUIT | 


piping, thus allowing the whole system to be easily 
controlled. The hand wheel serves only for adjusting 
to the minimum quantity of steam in the position “‘ Ready 
for Service.” 

The air pressure at any moment, or the difference of air 
pressure in the burner, can beread from the indicatorsituated 
above the handwheel. With the handwheel to the left, on 
the turbine side of the maneuvring platform, the whole 
plant is controlled, while the position of the indicator on 
the horizontal scale arranged above the hand wheel shows 
the conditions of working of the turbine at any moment. 
The instruments arranged above the indicator show the 
pressures before and after the high-pressure stage, the 
intermediate-pressure stage, and in the condenser. 

In the unfilled space shown in the illustration, Fig. 8, 
a revolution indicator has been fitted, from which the 








speed of the propeller at any moment can be seen. 


When the plant is ‘‘ Ready for Service,” it is only 
necessary to turn the turbine control handwheel either 
clockwise or counter-clockwise, according to the direction 
in which the vessel must move. The whole regulating system 
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Fic. 4—CONSTRUCTION OF MONOTUBE BOILER 


is arranged in such a way that the quantity of fuel and 
the quantity and pressure of the air going to the burners, 
on the one hand, and the control of the turbine valves 
and of the speed of the steam-driven feed-water pump, 
on the other hand, can be effected automatically from the 
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control panel on the starting platform. 

pressure and temperature of the steam can be kept prac- 

tically constant, even when mancuvring quickly. 
Thisarrangement was only made possible by the provision, 


In this way the 


ance was not only centralised and thereby simplified, but 
the total number of instruments and hand wheels requir- 
ing attention has been considerably reduced. 


The two adjusting handles shown to the right and to 


guarantees given for the steam generator were easily 
fulfilled, and efficiencies up to 94 per cent. were measured. 
Between half and full load, and including the auxiliary 
machinery, an efficiency of over 90 per cent. was obtained. 








Fics. 5.6 AND 7—COMBUSTION CHAMBER LINING, 


in addition to the positive parallel working of the feed water 
and fuel systems, of an additional automatic regulating 
device, which receives its impulse from thermostats and 








the left of the boiler control hand wheel serve for adjusting 
the temperature and pressure of the steam. Consequently, 
the pressure and, what is of even greater importance, the 








FiG. 8—BOILER AND TURBINE CONTROL PANEL 


takes over the necessary fine regulation. The control panel 
contains all the instruments and hand wheels which are 
usually distributed among different parts of the engine- 

















Fic. 9—-FUEL AND FEED WATER PUMPS 


room, such as the feed-water valve, the steam valve of 
the pumping set, and the other devices for controlling the 
burners and air pressure, &c. By the adoption of the oil 








pressure regulating system, the whole control and attend- 








temperature can be modified during service. This is of 
particular importance to a marine plant, since when 
manceuvring it is advantageous to work with a steam 
temperature which is not too high, to avoid overheating 
the blades of the turbine. When the vessel is proceed- 
ing normally at sea, the turbine works with a higher steam 
temperature in order to run under the most favourable 
conditions. 

In Fig. 9 we illustrate the steam-driven feed-water, 
fuel oil, and operating oil pump for the installation. It 
has a designed feed output of 22 tons per hour, at a pres- 
sure of 75 atmospheres, and runs at a speed of 160 r.p.m., 
the inlet steam pressure is 12 atmospheres. The auto. 
matically controlled burner-adjusting devices at the 
bottom of the boiler unit are shown in Fig. 10. 


Some Triat RESULTS. 


The conversion of the ship, apart from its technical 
interest, was particularly noteworthy in that very little 
time was available for installing the high-pressure steam 
plant and for changing over to high-pressure working. 
In consequence of bad weather, the ‘* Kertosono ” did not 
arrive at Flushing until February 16th, so that the whole 
work of conversion which was completed by March 6th, 
was carried out in the “‘ De Schelde ”’ yards in just under 
three weeks. Although the tests and trial runs which were 
intended to follow could not be carried out according to 
programme because of fog, the official trial run took place 
on March llth. On March 14th the ship was ready to 
start for Rotterdam and to resume her regular service. 
From March 18th to 2lst the ‘‘ Kertosono ” was at 
Antwerp to take in cargo, and the run from Rotterdam to 
Antwerp gave ample opportunity to demonstrate the ease 
with which the Sulzer high-pressure monotube steam 
generator could be handled. The plant, we learn, proved 
highly satisfactory in every respect. 

The combined automatic regulating gear we have 
described, by which the regulation of the monotube steam 
generator and also of the turbine is controlled by means 
of @ single hand wheel, facilitated manceuvring consider- 
ably. Each manceuvre was carried out without trouble, 
and manceuvring from “‘ full speed ahead ”’ to “‘ full speed 
astern ” was effected in 15-20 seconds. 


GENERATING COIL, AND ECONOMISER 





COIL 


All the auxiliary machinery in connection with the high- 
pressure monotube steam generator was shown to ‘be 
capable of fulfillmg the stipulated requirements. The 
change-over to the standby units—for example to the 
standby feed pump—was carried out with the greatest ease, 
and the condition that any one of the four burners could 
be replaced with the boiler in full service, with the other 
three burners temporarily and automatically taking the 
full load, was easily met. 

The new monotube boiler was designed so that any 
kind of oil fuel might be burnt. For the first voyage 
a special heavy oil with a specific gravity of 0-996 








FiG. 10-AUTOMATIC BURNER CONTROLLERS 


was used. At all loads and under all conditions of 
load fluctuation the combustion was, we understand, 
smokeless. Marine engineers and naval architects will 
await with interest further operating results of this 
highly interesting and pioneer high-pressure steam plant. 








Metallurgy and Engineering. 


In a lecture entitled ‘“*‘ Recent Developments in Metal. 
lurgy and Their Influence on Engineering,” Monsieur 
Charles-Eugéne Schneider, governing director of Schneider 
et Cie., Le Creusot, discussed before the Institution of Civil 
Engineers, on Tuesday, May 26th, the important part which 
metallurgy has played in connection with advances in 
engineering practice. He pointed out that the present 
year 1936 was the hundredth anniversary of the taking 
over of Creusot works by his grandfather, who was 
responsible for their large and rapid development. Since 
that time those in charge of the works had never ceased 
to entertain friendly relations with the British iron and 
steel industry and to exchange ideas and results of expe- 
riments and discoveries with British metallurgists. 
Monsieur Schneider said that in 1836 the metallurgy of 
iron was in a process of evolution, and many works still 
used old methods. France was then the second metal- 
lurgical country in Europe, the first place being occupied 
by England, whose output of pig iron and wrought iron 
was equal to that of the rest of the world. Of the 543 
furnaces in blast in France, 502 were fired with charcoal 
and their output was restricted by the output of the 
forests. The old forges had to be located near forests 
and on the banks of rapid-flowing streams suitable for 
working the hearth bellows and small mechanical hammers 
by water wheels. The introduction of the use of coal in 
the manufacture of pig iron led to a complete change in 
methods of working and the location of plants. In 1836 
Messrs. Schneider owned four coke blast-furnaces and 
produced 7000 tons of iron in bars and plate, whilst the 
total production of steel for making such things as tools 
and arms in France was about 6000 tons. 





At the basin trials in the shipyard at Flushing, the 


In the beginning those responsible for the introduction 





604 


THE ENGINEER 





JuNE 5, 1936 








of new ideas were limited by the facilities available, but 
during the last century new processes and new appliances 
had placed at the disposal of engineers facilities of the 
highest importance. The electric furnace, introduced in 
1900, meant for the refined and special steel industry an 
advance similar to that afforded by the Bessemer con- 
verter in the manufacture of ordinary classes of steel. 
The era of electricity also radically transformed the rolling 
mills. Whilst in 1865 the Creusot works needed twenty- 
six rolling mill sets to roll 100,000 tons per annum, in a 
modern steel works of 1 million tons capacity to-day 
five graded sets would suffice for producing all the usual 
bar sections, 

Quality improved at the same time as quantity. In 
1885 two Creusot scientists, Osmond and Werth, esta- 
blished the proof of the cellular and crystalline-structures of 
steel and alloys with the aid of photography, and the 
relations existing between the state of the constituents of 
steel and its mechanical properties, together with the 
influence of variations of temperature upon the state of 
the constituents of steel, formed the subject of researches 
by many other scientists. New methods of metallographic 
investigation were completed by resorting to oblique 
illumination, which enabled the identification of certain 
inclusions otherwise invisible. 

Monsieur Schneider referred to the study being carried 
out in French laboratories of micro-analytical processes 
with a view to investigating micro-segregation. New test- 
ing machines due to Monsieur Chévenard enabled the 
determination of the mechanical characteristics of a small 
piece of metal and proved most useful in autogenous 
welding technique. Corrosion tests, mechanical tests in 
the hot state, and ted torsion and bending tests 
supplied data which was absolutely essential to-day for 
the engineer. X-ray examination enabled information to 
be obtained concerning the homogeneity of steel, and was 
proving most useful for the verification of welds in plate 
work. He mentioned also the spectrographic analysis of 
an X-ray beam to determine with certainty the limits of 
solid solutions, to study definite compounds and their 
crystalline system, and to throw light upon the pheno- 
menon of cold working or re-crystallisation. This explor- 
ing of the microscopic particles would procure data of the 
highest interest on special steels, on methods of forging, 
and also on the heat treatments which were most suitable 
for their different uses. 

In connection with alloys, he said that nickel was the 
best alloy metal to act upon the critical range of quenching, 
since it increased hardness without making for brittleness 
and allowed of decreasing the percentage of carbon when 
an increase in hardness was not desired. The use of 
chromium, the addition of molybdenum and of titanium, 
the perfecting of thermal treatment and of pickling, and 
the smoothing of the surfaces, all combined, had enabled 
metallurgy to offer to the chemical industry a whole 
series of steels having notable mechanical properties, 
which could be worked up, machined, and welded, and 
were at the same time capable of resisting for long periods 
the strongest chemical reagents. Among these steels the 
best known and most commonly used was one having an 
austenitic structure containing 18 per cent. of chromium 
and 8 per cent. of nickel. 

Monsieur Schneider referred also to the work carried 
out by metallurgists in the study of steel which showed 
satisfactory resistance at high temperatures both to 
mechanical stresses and to oxidation, and mentioned that 
chromium steels containing a certain proportion of nickel, 
tungsten, and vanadium would withstand temperatures 
of even 2000 deg. Fah. He mentioned the t increases 
in the pressures employed in tubular boilers, and the 
advance in the use of steel in railway carriage bodies, 
where there was even a tendency to replace the mild steel 
sheets now used by sheets of nickel-chromium-molyb- 
denum steel, the elastic limit of which was almost double 
that of the former. Thanks to the improvements made, 
which were due in part to the manufacturer of steel, 
1000-ton trains could now travel at a speed of over 
80 m.p.h. more safely than the 100-ton trains in 1840 ran 
at 25 m.p.h. 

The motor car and the aeroplane owed many of their 
recent advances to the results obtained by metallurgists. 
Recent military aviation engines weighed hardly 1-1 Ib. 
per H.P., and there had been a corresponding decrease in 
the weight of the framework due to the manufacture of a 
whole series of light alloys having a specific gravity of 
2 to 3 and a strength comparable to that of mild steel. 

Monsieur Schneider quoted as an example of the 
improvements reached the fact that the length of round 
wire which could bear its own weight had increased from 
2-5 miles for puddled iron wire and 3-3 miles for mild 
steel wire to about 15 miles for wire of special nickel 
chromium-tungsten steel. The use of special steels had 
also Jed to an increase in span in cantilever and suspension 
bridges, to making possible still deeper winding depths in 
collieries, and to improvements in the design of internal 
combustion engines and turbines. In connection with 
turbine shafts, he pointed out that one of the special 
conditions that had to be observed in their manufacture 
was to prevent any possibility of their undergoing deforma- 
tion at their actual working temperatures. This meant 
that no residual stress should remain in them following 
thermal treatment. In France Messrs Mesnager and 
Jouguet discovered methods to arrive at the residual 
stress in question, but these were costly and took time. 
His firm had, however, perfected an approximate method 
called the “ prism method,” which consisted of measuring 
the deformation of a test prism in the course of machining. 
This permitted in every case the determination of the type 
of treatment required. 

In conclusion, the lecturer mentioned some of the 
improvements which had been effected in the electrical 
and shipbuilding industries, and pointed out how tests 
carried out to meet the needs of military requirements 
had brought about results which were of the greatest 
value in peace. Researches made with a view to lightening 
submarines and aeroplane engines had thus led to improve- 
ments in agricultural tractors, motor lorries, and cars, 
while the experience gained in the manufacture of armour 
plates had been of use in the building cf steam accumu- 
lators and of containers for the hydrogenation of coal and 
oils and in other branches of the chemical industry. 











The Automatic Control of Voltage 
Regulators. 


DuRING a recent visit to the works of Ferranti, Ltd., of 
Hollinwood, Lancs., Mr. E. T. Norris, the company’s chief 
designer, drew our attention to many voltage regulators 
in the course of construction. For the economic mainten- 
ance of voltage on distribution networks, these regulators 
are competing with no measure of success with 
additional E.H.T. sub-stations and heavy cable sections. 
Fully automatic operation of ‘this kind of apparatus is 
obviously essential, and simplification of the control 
for the purpose has been to be needed. Until 
recently this gear was complicated and costly in relation 
to the regulator itself. Whilst pce Se ly authority 
with an extensive staff, including skilled relay and instru- 
ment experts, may not find the use and maintenance of 
this control gear a troublesome and expensive business, 
smaller undertakings and particularly those in rural areas, 
with scattered networks and a restricted technical staff, 
need something more simple and much less liable to call 
for attention. To make fully automatic voltage regulators 
suitable for general use throughout a distribution system 
has been the major problem with which designers and 
manufacturers of these regulators have had to deal. 

Much of the complication and cost of fully automatic 
control has been eliminated by the development of 
the moving coil regulator and the mercury switch regulat- 











NEw RELAY WITH SWITCH AND FUSES 


ing transformer, both of which have been described in 
Tue Encrneer. Descriptions of the former are to be 
found in our issues of December 8th, 1933, and April 5th, 
1935; whilst the latter was dealt with in our issue of 
December Ist, 1933. The elimination of components, such 
as automatic brakes, limit switches, auxiliary relays, and 
overload devices led to simplification, but the standard 
voltage relay or contact making voltmeter, which initiates 
operation of the regulator whenever voltage variation is 
required, remains a delicate instrument needing skilled 
adjustment and periodical maintenance. 

A new device, known as the Astatic voltage relay, in 
which the most objectionable features of the ordinary 
relay have been eliminated, has been invented 
by Mr. E. T. Norris, and has recently been put upon the 
market by Ferranti, Ltd. The chief function of a regulator 
voltage relay or contact-making voltmeter is to close a 
rhotor circuit directly or indirectly whenever the voltage 
varies more than a prescribed amount (usually 1 per cent.) 
from the normal value, and so initiate operation of the regu- 
lator in the direction necessary for correcting the varia- 
tion. In the ordinary standard relay the actuating forces 
at normal voltage are balanced by a spring suitably 
adjusted in tension. The small voltage variation permis- 
sible results in an operating force which is only sufficient 
to close a pair of light contacts, auxiliary relay circuits and 
starting contactors being necessary to control the regu- 
lator motor. 

The new relay comprises an electromagnetic circuit of 
special design. in which the force exerted on the moving 
element or armature at a given voltage is constant over a 
large range of movement and operates against the weight 
of the armature, due to gravity. If the circuit is 
so that at normal voltage the force is exactly equal to the 
weight of the armature, then the effect of gravity is 
neutralised, and the armature tends to no particular 
position—hence the name “‘ Astatic”’ relay. The mechanical 
forces on the armature are approximately proportional 
to the square of the voltage. If therefore the voltage rises, 
say, 1 per cent., the force on an armature of weight w lb. 
increases 2 per cent., or 0-02 w lb., and since the weight of 
the armature is neutralised, this additional force of 
0-02wlb. has nothing to do beyond overcoming the 
negligible friction of the armature, and can be utilised 
for external work. Owing to the astatic action, the 
extra forces, 0-02 w will be constant for a considerable 
distance M, giving a work output of + 0-02wM. As 
both w and M can have any desired magnitude relatively 
large outputs can be obtained. 





The actual values chosen for the standard model of the 
new relay are such that the energy available for operation 
due to a 1 per cent. change of voltage is 480 times greater 
on actual measurement than in the ordinary type of relay, 
with the result that it is possible to operate a mercury 
switch with ease instead of closing a pair of light and 
relatively delicate contacts. The use of mercury switches 
eliminates burning or wear of contacts, and there are no 
hold-on coils or other devices to prevent chattering. 
The rupturing capacity of the switch enables motor 
loads to be handled direstly, thus making auxiliary relays 
ahd starting contactors unnecessary. 

The accompanying illustration shows the new relay 
complete in case with the control switch and fuses. 
Usually the case is mounted on the side of the regulator, 
so that all control wiring and connections are completed 
before dispatch from the works, The regulator and its 
control gear then form a self-contained unit, ready for 
installation. Since there is no wear or arcing of open 
contacts and the mercury switch is capable of an unlimited 
number of operations, and since there are no spring tension 
adjustments, the ‘“ Astatic” relay does not require 
periodical attention or maintenance. The only adjust- 
ments necessary are those for operating voltage and 
sensitivity. In practice, the former is easily determined 
by a wander plug, and a terminal board marked directly 
in voltage values, whilst sensitivity for any given regulator 
can usually be set once and for all at the works before 
dispatch, although it can easily be changed in service by 
varying the pendulum action of the switch movement. 
No hold-on adjustment is necessary. 

The new relay can replace existing Ferranti relays, and 
in most cases relays of other makes on all types of eto. 
matic vol regulators, including existing or new on-loa 
cassabonaner, ~— and induction regulators. In some cases 
as, for example, the moving coil regulator, the operating 
goer consists of no more than the relay and driving motor. 

implification has not, however, been achieved at the 
expense of reliability or the facilities of the older forms of 
control, but mainly by the elimination of undesirable 
features. In rural and other sparsely populated areas in 
which inspection and maintenance costs must be reduced 
to a minimum, the new relay is particularly valuable for 
the control of small regulators. 





An Automatic Clutch for Railcars. 


Tue installation of an internal combustion engine in 
a railway vehicle presents a series of problems of trans- 
mission design which were analysed at a conference held 
recently by the Société des Ingénieurs Civils de France by 
M. Fieux, an engineer of the Schneider Company. He 
pointed out that in a railcar the resistance to motion due 
to inertia is superimposed on the “ passive ” resistances 
to motion due to friction, oil drag in axle-boxes, &c., 
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Fic. 1—DIAGRAM OF CENTRIFUGAL CLUTCH 


and that the adhesion of the driving wheels was relatively 
low. Accordingly, the requirements of rail traction 
necessitate the use at starting of a couple approximately 
equivalent to the maximum horse-power output of the 
engine which is developed at high revolutions. It was 
therefore essential to provide, between the engine and the 
wheels, a coupling capable of transmitting horse-powers 
which nowadays vary between 150 and 4000, and allowing 
slip to take place in a manner which’is controlled and 
automatic over a prolonged period of time. While in the 
case of the small railcar of 7 or 8 H.P. per ton the clutch 
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“Tue Encineen’’ 
FIG. 2—A. ENGINE COUPLE 
B. TRANSMITTED COUPLE 


slip at starting took place for about four or five seconds 
between the application of power and full engage- 
ment of the transmission, allowance must be made for 
slip lasting forty to fifty seconds in the case of cars of the 
Bugatti type capable of 150 kiloms, to 160 kiloms per hour. 

M. Fieux made a brief examination of electric, 
hydraulic, and mechanical systems of transmission before 
describing the Schneider-Fieux centrifugal clutch, a 
system which, he explained, has already been used for 
some time in connection with petrol engines, but which 
has recently been perfected and adapted as an automatic 
clutch for railcar use, The schematic drawing, Fig. 1, 
illustrates the method of operation. The engine shaft A 
carries a spider B, to the periphery of which masses E 
are articulated. The masses are also linked to another 
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spider F carried on a sleeve G, which is free to rotate, 
but rides on an extension of the shaft A. The spiral spring 
M has one end rigidly attached to the engine shaft A by 
the arm C, and the other end attached to the spider F 
and thus to the sleeve G. The outside of the spring M 
carries a friction-resisting lining, and during normal 
running engages with the casing D, which forms part of 
the driven shaft K. An auxiliary spiral spring attached 
to the arms carrying the masses E retains the spring in 
the ‘‘ disengaged’ position when the transmission is 





nators themselves are the largest of the kind so far built 
by British manufacturers. By reason of the stresses at 
runaway speed, the rotor rim is built up of segmental 
stampings, lyin. thick, assembled on a separate cast iron 
spider with special overlapping giving an effective section 
equivalent to three-quarters of the total section, instead 
of one-half as given by simple overlapping. The stamp- 
ings are clamped between flame-cut rolled steel plates by 
means of a large number of bolts passing through closely 
fitting holes in the stampings. On the outer rim of the 











stationary, and ensures that no engagement will take place 
before the correct engine torque is available. The couple 
exerted by the auxiliary spring corresponds to a reduction 
in the clutch engagement couple of about one-third the 
maximum engine couple, as shown by the curves of engine 
couple A and transmitted couple B in Fig. 2. The opera- 
tion of the clutch is dependent on the centrifugal action 
of the masses which overcomes the action of the auxiliary 
spring, and then the torsion applied to the main spiral 
by the engine torque, thus expanding it to engage the 
easing D. In the balance of forces shown in Fig. 1, ¢ 
represents the disengaging force acting at the free end of 
the spiral; T is the force applied by the engine to the 
opposite end of the spiral and directly proportional to 
the square of the speed of the engine; F is the useful 
effort due to friction. Thus t=T—F, and ¢ is always very 
small relative to T and F, the coefficient of friction, and 
thereforé ¢ may vary greatly without affecting the useful 
effort F. The use of the clutch on a Somua vehicle, now 
in course of delivery, is expected to show that 50,000 
starts can be carried out without change of linings, the 
figure being based on previous models which have accom- 
plished 15,000 vehicle starts with a clutch of smaller 
dimensions. 








Large Water-Wheel Alternators for 
New Zealand. 


Rotors for two 24,000-kVA water-wheel alternators, 
under construction at the works of the Metropolitan- 
Vickers Electrical Company, for Arapuni, New Zealand, 
possess unusual and interesting features. On account of 
the large fly-wheel effect required, the magnet wheel of 
each machine, even without its poles, is too large to be 








shipped in one piece, and it is believed that the alter- 
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CORE ASSEMBLED ON SPIDER 








provided to secure rigidity. The spur gears driving the 
spindles are lubricated by a siphon system, and all the 
spindles are accurately ground. 

In operation an electric button on the vertical column 
is pressed, and starts up all four heads simultaneously, 
feeding the taps through the holes at the correct tapping 
rate. When through the work, the driving motors are 
automatically and independently reversed, and the heads 
returned to the first position, at which point each head 
stops, the sequence being repeated in exactly the same 




















FOUR-SIDED TAPPING MACHINE 


core are T-shaped slots for dove-tailed fitting of the poles. 
The rim built up in this way forms a self-supporting 
ring, and as it is not attached to the spider, no centri- 
fugal stresses of the core and poles are applied to the 
spider. Floating on the spider the rim is driven by 
rectangular-shaped keys, which allow a certain amount of 
expansion without the rim being able to run out of centre. 

The thrust bearing and upper guide bearing of the 
umbrella rotor are placed immediately below the magnet 
wheel. Complete with its shaft and exciter, the rotor 
weighs about 95 tons, and together with the weight of the 
turbine runner and the water thrust, gives a total weight 
of 220 tons on the thrust bearing. The latter consists of a 
highly polished rotating steel collar running on white- 
metal faced stationary segments, each supported by a 
large number of strong steel springs to ensure uniform dis- 
tribution of the load. The normal speed of both alter- 
nators is 214 r.p.m., and the rotors are being tested at the 
runaway speed of 395 r.p.m. 








A Four-sided Tapping Machine. 





A VERSATILE machine for tapping bolt holes in the 
gear-boxes of motor cars, which has just been produced 
by William Asquith, Ltd., of Halifax, is represented in the 
engravings above. It is capable of tapping twenty-nine 
holes simultaneously on four sides of a casting, but can be 
adapted for other combinations. 

In the arrangement shown, the four heads have seven, 
ten, six, and six spindles respectively, and each is driven 
by a separate electric motor of 3 H.P. It will be noticed 
that the back head is slightly inclined to the horizontal, 
and that the top head is carried by a straddling standard. 
The multiple spindle tapping heads are bolted to a large 
barrel and take their feed from a screw fitted to the head, 
the nut being fixed in the unit head. A torque rod is also 





manner when the jig has been reloaded, and the push 
button again operated. Provision is made in the elec- 
trical system to prevent the machine being restarted unless 
all the heads have returned to the starting position. 








SIXTY YEARS AGO. 


“THe Coming War—England Without a Navy” was 
the title of an alarmist pamphlet which we reviewed in our 
issue of June 9th 1876. The pamphlet was anonymous 
but, with a freedom of speech characteristic of the times, 
we found in its jerky, disjointed chapters and the magnilo- 
quent and reckless manner in which the expenditure of 
millions of pounds was declared to be necessary, evidence 
which pointed to Mr. John Scott Russell as being the 
author. Whoever he was the author claimed to be a pro- 
fessional man practically acquainted with his subject for 
a period of thirty or forty years. He further claimed that 
his pamphlet echoed the opinions of eminent naval men. 
He asserted that since the close of the Crimean War, a 
conflict which had proved that a wooden navy was useless 
and which had set this country the task of building a new 
fleet, we had.spent a hundred million pounds on naval 
defence. The money, he said, had been spent without 
settled purpose, plan or will. We had been experiment- 
ing with big guns, turrets and broadsides and armour 
plating and had failed to create the new navy which we 
required. We reminded the author that some twenty years 
previously the Emperor Napoleon with the aid of his 
naval architect, Dupuy de Lome, had completely re- 
organised the French Navy with the result that within a 
very few years France had found herself in possession of a 
fine fleet which was completely out of date. Had the 
author of the pamphlet had his way we would at this date, 
we asserted, possess a fleet of ‘‘ Warriors ” partially plated 
with 4}in. armour and would have been at the mercy of 
any enemy which had done, as we had actually done, 
feeling their way and building enough ships at a time to 
keep up with the knowledge which they possessed. If 
fifty million pounds were to be expended immediately on 
the creation of an effective fleet, as the author demanded, 
it was most probable that in ten years’ time a similar 
sum would be demanded because of the uselessness of the 
fleet which would now be constructed. We then pro- 
ceeded to carry the attack into the author’s own camp. 
If, we said, his views really represented the opinions of 
naval circles, then his pamphlet merely demonstrated the 
incapacity of naval officers to direct the Admiralty. And 
when we studied the training which naval officers received 
the reason for their incapacity became plain. At the age 
of 12} to 13} years boys were sent to the “ Britannia ” 
for two years’ instruction and then packed off to sea. 
They might or might not be fortunate enough to be 
assigned to a ship carrying a naval instructor but even if 
they were the most they could hope to do was to keep up 
what little knowledge they had gained during their course 
on the “ Britannia.” It was not longer true, as it was in 
Nelson’s time, that a thorough knowledge of seamanship 
was the most desirable qualification of a good officer. 
Recent deplorable accidents, however, which threatened 
to turn our navy into a national sinking fund, showed 
that even seamanship was wanting in our naval officers 
at present. The college at Greenwich might do some good 
in helping to improve the education of young naval 
officers but we regretted that Mr. Ward Hunt’s proposal 
to build a new college at Dartmouth, to do away with 
the “ Britannia ’’ and to extend the naval cadet’s training 
to three years had been dropped. A war, we concluded, 
would find us deficient not so much in ships as in officers 











to command them—not to mention seamen to man them. 
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The Coal-Fired Marine Boiler.* 
By Engineer Rear-Admiral W. M. WHAYMAN. 


Some eight years ago the author was associated with a 
small, but influential, Committee which included such 
eminent individuals as the late Sir Charles Parsons, Sir 
John Biles, the present Lord Weir, and representatives of 
the coal industry, for the purpose of promoting the use of 
coal afloat in the form of powdered fuel. A machinery 
design proposal for a modern tramp steamer with turbine 





propelling machinery and water-tube boilers burning 
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Fic. 1—Typical Boiler with Mechanical Stoker 


pulverised coal and working at 550 1b. pressure with 
superheated steam was submitted for the consideration of 
two influential shipowning companies, but never reached 
the building stage. This was in 1928. 

The pioneer in the use of coal in pulverised form afloat 
will probably go down to history as the United States 
collier ‘* Mercer,”’ which made her first voyage across the 
Atlantic to this country in 1927. The ship was thrown 
open to inspection at Rotterdam and the system shown 
and explained by Mr. Carl Jefferson, of the United States 
Shipping Board, who had superintended the experimental 
work and installation and continued to assist in the pro- 
gress of pulverised fuel afloat for many years. 

The system was tried in many English and foreign 
vessels and although it is still in use in a few vessels it has 
not yet been able to establish itself in competition with 
other methods of burning solid fuel, either by hand or 
mechanical stokers. 

Both methods, i.e., either by pulverising the coal by 
plant on board ready for use as required, or pulverising 
the coal on shore and shipping the fuel into bunkers as 
powdered coal, have been tried, but it is considered to be 
true to say to-day that the initial cost, weight, and space 
required for an installation to use pulverised fuel afloat 
makes it economically impossible, and the author can see 
no prospect of this method of fuel firing being introduced 
afloat in the near future. 

Undoubtedly the use of pulverised coal is extending in 
large power stations on shore, where the limitations on 
weight and space placed on marine installations do not 
apply and where suitable coal is available at a competitive 
price, but the mechanical stoker is more extensively used. 

Until within the last few years coal afloat has been hand 
fired to the boilers, generally of the Scotch or cyKindrical 
type, into the completely water-cooled circular furnaces 
with fire-grates of almost standard type and with perhaps 
little incentive to improve combustion results with the 
South Wales bunker coals which had established their pre- 
eminence in the market in pre-war days. With the large- 
size coal available, easily burnt, with little ash and high 
calorific value and average draught, and the absence of 
competitive fuels, the comparatively low-priced Welsh 
coal had the market to itself. 

The introduction of the internal combustion engine 
altered the outlook to the extent that a very serious rival 
to coal as a source of power supply had arrived, and the 
situation to-day as regards the use of coal is precarious 
unless shipowners can be offered improved steam pro- 
pelling plant using coal as fuel such as will be attractive 





* The Institute of Marine Engineers, March 6th, 1936, Swansea. 


to them in respect of first cost, weight, and space and will 
provide durability and reliability for the life of the ship 
and economic advantage in fuel and running costs. 

There is also another very important aspect of the 
situation and that is the alternative now offered to the 
shipowner to use oil as fuel for raising steam in the vessel’s 
boilers, and although it is not intended in this paper to 
discuss the change that has come about in the choice of 
fuel to be used, it is important to realise that the present 
tendency is for the price of boiler fuel oil to fall and the 
price of coal for bunkers to rise, certainly in this country 
and generally throughout the world. It is not desired to 
provoke discussion on this aspect of the fuel question, but 
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it is desired to emphasise the importance of this fact on 
the choice of propelling machinery for ships and the con- 
tinuance of the use of coal for power supply afloat. 

Since retiring from H.M. Navy and entering commercial 
life, the author has been endeavouring to exploit the 
advantages of the water-tube boiler in comparison with 
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Fic. 2—Boiler with EHrith-Roe Stoker in the “* Beaverbrae.” 


the cylindrical or Scotch type, and as the years roll on there 
seems to be accumulating experience that if steam pro- 
pulsion is to continue the water-tube boiler should be 
adopted. 

With steam propelling machinery there is the choice 
in the use of either solid or liquid fuel at will and as may 











be most suitable for the vessel’s particular service and the 
shipowner’s pocket, but this advantage in choice of fuel 
and the ability to use either kind as availability and price 
of fuel demand, although most efficacious in controlling 
the price of fuels, is not alone sufficient to induce the ship- 
owner to choose steam propelling machinery. The steam 
plant must be such that for a given type of vessel and 
trade it will show economic advantage in the shipowner’s 
balance sheet of first cost, depreciation, maintenance and 
running costs for repairs, fuel, and staff. 

It was therefore considered that it would be interesting 
in this paper to review some of the changes and progress 
that have been made in the last ten years in the direction 





as used in Vessels of the Royal Packet Navigation Company of Holland for their Dutch East Indies Service. 


of the more scientific utilisation of coal for marine pro- 
pulsion pw 
It is proposed 
headings, viz.:— 
(a) The water-tube boiler and the mechanical stoker ; 
and 
(6) Cylindrical and water-tube boilers and improved 
methods of firing, both hand and mechanical. 


to undertake this review under two main 


(A) THe WatTerR-TUBE BorLER AND MECHANICAL 
STOKER. 


As long ago as 1919 the use of the retort type of mech- 
anical stoker was tried in association with the Babcock 
and Wilcox water-tube boiler by the Royal Packet Navi- 
gation Company, of Holland, and subsequently adopted 
and used in some forty vessels in that company’s fleet 
trading in the Dutch East Indies, where the company own 
coal mines producing a class of coal which can be used more 
effectively with a mechanical grate than with hand firing. 

The use of the mechanical stoker afloat is not new 
therefore, but it is practically only within the last ten 
years that it has been adopted to any extent in this 
country. 

Fig. 1 shows a typical two-boiler installation (s.s. ‘‘ Van 
Swoll ’’) as'an illustration of the early use of the retort 
type stoker. The heating surface of the two boilers is 
4986 square feet, the superheating surface 1496 square 
feet, the working pressure 206 lb. per square inch, and the 
final steam temperature 570 deg. Fah. 

The first important use of the water-tube boiler and the 
mechanical stoker in this country was in the ‘“‘ Beaver ”’ 
class cargo ships of the Canadian Steamship Company, 
built for a fast cargo service between this country, Europe, 
and the Canadian ports. There were five ships in the class 
and they came into service in 1927 and 1928, so that they 
have now been in actual service for about seven years. 
Steam turbines are used as propelling machinery and the 
service results are known to be very satisfactory. Three 
ships of the class are fitted with Yarrow boilers and Erith- 
Roe stokers, and the other two ships have Babcock and 
Wilcox boilers, one ship being fitted with the Erith-Roe 
stoker and the other with the Taylor stoker. The two last- 
mentioned ships, the “‘ Beaverbrae” and ‘‘ Beaverhill,”’ 
were originally hand-fired, but when the success of the 
mechanical stokers in the other ships equipped with the 
Yarrow boilers was established conversion to mechanical 
stokers was adopted in these two cases also. 

Fig. 2 shows the installation in the “‘ Beaverbrae.” 

Recent outstanding interest, however, in the use of 
mechanical stokers afloat has been directed to the cross- 
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Channel steamers of the L.M.S. Railway Company for | of the ‘‘ Duke of Lancaster ” to the Erith-Roe retort type | consequent on the conversion, permitted the steam output 
their Heysham-Belfast service, three ships of the “ Duke | stoker. It will be a i that @ vessel’ already built | of these boilers to be increased beyond the originally 


of Lancaster” class. These vessels, which were put into 
service in 1928, have twin-screw turbine-driven machinery 
with Babcock and Wilcox water-tube boilers and were 
Each vessel has 


originally using hand-fired coal as fuel. 
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was not the most suitable choice for a trial of a new type 
of improved firing, as the stokers had to be adapted to 
the limited space available, and alterations in air supply 
to the stoker grates presented special difficulties. 
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Fic. 3—Cross Sectional View of Boiler with Mechanical Stoker in “‘ Duke of Lancaster.” 


six boilers with a total boiler heating surface of 19,770 
square feet and 600 square feet grate area. 

In the latter half of 1931, after all three vessels had done 
considerable service using steam coal under hand-fired 
conditions, and following a full inquiry intofall the 


It took some time to get through what may be called 
the teething troubles of the new installation and to deter- 
mine the best method of using the two mechanically fired 
boilers in association with two, three, or four of the other 


hand-fired boilers as the steam requirements demanded. 
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Fic. 4—Cross Section of Boiler 


attendant factors by the responsible official, it was con- 
sidered that there were substantial reasons for anticipating 
the realisation of satisfactory economies by a conversion 
to a mechanical firing device capable of burning low-grade 
fuels; hence it was decided to experiment in the first 
instance with the conversion of the two forward boilers 
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and Stoker in ‘* Princess Maud.” 


Time and experience, however, demonstrated that the two 
mechanically fired boilers had fulfilled expectations from 
an economical standpoint, for trials extending over a 
considerable period showed that low-grade fuels covering 


designed normal output, thus allowing the hand-fired 
boilers in use to give more efficient results at a reduced 
rating and even in their case to use an inferior quality coal 
without detriment to the service of the vessel. It will 
therefore be recognised that two principal advantages are 
secured by the use of a mechanically fired grate over that 
of the hand-fired design, i.e., increased evaporative rating 
and ability to burn fuel of a lower grade and less costly 
variety ; the increase in evaporative capacity per unit is 
approximately 30 per cent., the calorific value of the fuels 
used being of the order of 13,500 B.Th.U. 

Another advantage obtained with the mechanical 
stoker is the absence of smoke emission usually associated 
with hand firing, except at low boiler ratings. There was, 
however, some emission of grit at the higher ratings of the 
boilers it was desired to use in the “ Duke of Lancaster,” 
but this has been successfully eliminated by the fitting of 
grit arresters in the boiler uptakes. Fig. 3 shows one of 
the two forward boilers of the T.S.8. “‘ Duke of Lancaster ” 
and gives details of the mechanical stoker. 

The Erith-Roe design, which with its slicing bars is 
peculiarly suited to controlling the combustion on the 
short grate which obtains in marine practice, will success- 
fully burn all types of bunker coal varying from South 
Wales slacks to coals of high volatile content. Naturally, 
being of the retorting type, i.e., distillation of volatiles 
forming part of its chain of functioning, it is not suitable 
for anthracites or for near-anthracites ; that is, coal of, 
say, less than 15 per cent. total volatile. 

Early in 1933 the L.M.S. Railway Company placed an 
order for a new steamer, the “ Princess Maud,” for the 
Stranraer-Larne route, and as a result of the experience 
gained with the mechanical stokers in the “ Duke of 
Lancaster ” that company was encouraged to equip the 
new vessel’s boilers with the same type of mechanical 
stoker, i.c., the Erith-Roe. The boiler section of the 
machinery installation closely follows the installation 
fitted aboard the ‘‘ Princess Margaret,” built some two 
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Fic. 5—Fore and Aft Section Showing Arrangement of Boilers 
Stokers and Self-Feeding Hoppers and Bunkers in the 


“* Duke of York.” 


years previously, with the exception that the new ship is 
fitted with mechanical stokers instead of hand firing. The 
four boilers are arranged in pairs, back to back, in a single 
boiler room, with a total tube heating surface of 15,400 
square feet. 

Fig. 4 shows the arrangement of the boilers in the ship 
with the mechanical stokers. 

The boilers were designed to give 95,000 Ib. of steam per 
hour, converting feed water at 180 deg. Fah. into saturated 
steam at 225 lb. pressure, under normal service conditions, 
with coal of 11,500 B.Th.U. per pound calorific value. 
Each boiler has an eight-retort stoker arranged with rear 
ashing doors. The total grate area is 448 square feet and 
the total combustion chamber volume 2400 cubic feet. 
The closed stokehold system of air supply for ventilation 
and for air for combustion is used, and in this vessel the 
coal is man-handled from the athwartship bunkers into 
the coal hoppers. Steam control is regulated with the 
same ease and certainty as with an oil-fired boiler and with 
the same degree of flexibility in a clean and dust-free 
stokehold. The coal used is an Ayrshire slack and service 
conditions have been regularly maintained with three 
boilers out of four in use. 

The ‘“‘ Princess Maud ” commenced service early in 1934 
and about the middle of that year the L.M.S. Railway 
Company decided to order another vessel for the Heysham- 
Belfast service to run in conjunction with the three vessels 
of the “ Duke ”’ class. 

With the continued experience in the “‘ Duke of Lan- 
caster’ and the “ Princess Maud” this new vessel was 
designed to give sensibly equivalent performance on service 
to the three early ships of the “‘ Duke ” class, with four 
water-tube boilers instead of six, the new ship being of 
practically the same tonnage and Each of the four 
boilers, however, was fitted with a seven-retort Erith-Roe 
stoker operated under the closed stokehold system of air 
supply as in the earlier vessels. 

The boilers were designed to produce under service con- 
ditions 120,000 Ib. of steam per hour at 225 lb. pressure 
per square inch from feed water at 215 deg. Fah., using a 
slack coal of 12,500 B.Th.U. value. As is usual in vessels 
of this class with very limited boiler room space and head- 
room, no superheaters are fitted, saturated steam being 


A further distinct advance was made in this ship by 





a wide range could be efficiently utilised. 
The more efficient operation of the two forward boilers, 








arranging the position of the bunkers in the ship so that 
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the coal is self-trimming into the stoker hoppers. In this 
vessel, therefore, using coal as fuel, we have the whole 
boiler room operation performed mechanically as in an oil- 
fired ship, and it is not an exaggeration to say with the 
same degree of flexibility and cleanliness as in an oil-fired 
ship. Incidentally it may be mentioned, as a matter of 
interest, that mechanical coaling plant is used at Heysham 
for bunkering the ‘‘ Duke ’’ class steamers. Fig. 5 shows 
the arrangement of boilers and mechanical stokers and the 
coal supply from the bunkers to the stoker hoppers. 

The mechanical stoker equipment of the boilers in the 
** Duke of York,” though essentially the same in principle 
as in the earlier ships, has an improved method of air 
supply to the stoker grate and fuel bed. In the early 
installations the air supply to the retort portion of the 
grate was fed to the front and rear ends of the retort 
through one supply and damper control between the air 
boxes under each portion of the grate. It has been found 
beneficial to arrange for entirely separate and individual 
control to these two portions of the retort section of the 
grate. This improvement and difference in design of air 
control can be seen by reference to Figs. 3 and 6, showing 














Statistics with Particular Reference to International Use : 
Electricity,» by Hugh Quigley, Chief Economist and 
Statistician, Central Electricity Board; A. S. Windett, 
Statistician, Economic Section, Central Electricity Board. 

(4A) “O isation of the Production and Distri- 
bution of Coal,”’ Authoritative Bodies, Mines Department 
and Mining Association of Great Britain. 

(4B) “The Processing of Coal,” by Dr. J. G. King, 
Ph.D., A.R.T.C., F.I.C., Chief Chemist, Fuel Research 
Station; by E. C. Evans, B.Sc., F.1.C., Secretary, British 
Iron and Steel Industrial Research Council; and by T. 
Westthorp, A.M.I. Chem. E., President, Coke Oven 

rs’ Association. 

(5) “* The Organisation of the Production, Refining, and 
Distribution of Petroleum and Petroleum Products,” 
Authoritative Body: Part I, Petroleum Department, 
Mines Department ; Part II, British National Committee 
of the World Power Conference. 

(6) ‘‘ Organisation of the Production, Transportation, 
and Distribution of Manufactured Gas and Gas By- 
products,”’ by R. W. Hunter, M. Inst. Gas E., Chief Engi- 
neer, The Gas Light and Coke Company ; and Dr. G. W. 
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Fic. 6—Cross Section of Boiler 


the section through mechanical grate in the “‘ Duke of 
Lancaster ” and “ Duke of York ”’ respectively. 

At the same time as this alteration was made the design 
of grate parts at the rear end of the retort portion and 
the dump bars at the rear end of the grate has been 
improved in order to ensure improvement in air supply and 
durability of the grate parts. 

(To be continued.) 








World Power Conference and 
Congress on Large Dams. 


WE give below a list of the twenty-three papers which 
are being presented by the British National Committee of 
the World Power Conference at the Third World Power 
Conference to be held in Washington betwéen September 
7th and 12th, 1936, and of six papers and one ‘“‘ Com- 
munication ’’ which are being presented by the British 
Committee of the Commission at the Second Congress, 
International Commission on Large Dams of the World 
Power Conference, which is being held in Washington 
concurrently with the Power Conference, by invitation 
of the Government of the United States. 

There will be a large and influential British delegation 
at Washington, including several official representatives 
of His Majesty’s Government. The total British participa- 
tion is likely to exceed 100 persons, the majority of whom 
will travel on the ‘‘ Queen Mary,” sailing from South- 
ampton on September 2nd. 

(1) “ Power Resources, Development, and Utilisation,” 
by Frederick Brown, Editor, “‘ Statistical Year Book of 
the World Power Conference ’”’; Lecturer, Departments of 
Statistics and Business Administration, London School of 
Economics and Political Science. 

(2) “‘ Significant Trends in the Development and 
Utilisation of Power Resources,’’ by Frederick Brown. 

(3A) ‘‘ Collection, Compilation, and Publication of 
Statistics with Particular Reference to International Use : 
Coal and Coal Products and Petroleum,” Authoritative 
Body, Mines Department. 

(3B) ‘‘ Collection, Compilation, and Publication of 
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Anderson, F.1.C., of the Engineering Staff, The Gas Light 
and Coke Company. 

(7A) “‘ Organisation of Private Electric Utilities in 
Great Britain,” by W. B. Woodhouse, Engineer and 
Manager, Yorkshire Electric Power Company. 

(7B) “‘ The Organisation of Private Gas Utilities,” by 
Leslie F. Stemp. 

(8A) ‘‘ Public Regulation of Private Electric Utilities,” 
by John C. Dalton, Manager and Secretary, County of 
London Electric Supply Company, Ltd., and Association 
Companies. 

(8B) “* Public Regulation of Private Gas Utilities,’ by 
Leslie F. Stemp. 

(9A) “‘ Organisation, Financing, and Operation of 
Publicly Owned Electric Utilities,’ by H. C. Lamb, 
M. Inst. C.E., M.I.E.E., M.I. Mech. E., Chief Engineer 
and Manager, Manchester Corporation Electricity Depart- 
ment. 

(9B) “‘ Organisation, Financing, and Operation of 
Publicly Owned Gas Utilities,” Authoritative Body, The 
National Gas Council of Great Britain and Ireland. 

(11) ‘* The Conservation of Coal Resources—The British 
Fuel Research Coal Survey,” by Dr. F. 8. Sinnatt, C.B., 
M.B.E., D.Sc., Director of Fuel Research, Department of 
Scientific and Industrial Research. 

(12) “ Conservation of Petroleum,” suggested Authori- 
tative Body, British National Committee of the World 
Power Conference. 

(13) ‘* The Seope, Duties, and Possibilities of a National 
Water Board,” by Sir Alexander Gibb, G.B.E., C.B. 

(15A) “Integration of Electric Utilities in Great 
Britain,’ by Harold Hobson, General Manager, Central 
Electricity Board. 

(15B) “ Regional Integration of Gas Utility Facilities 
in Great Britain,” by Dr. C. H. Lander, C.B.E., D.Sc., 
Vice-Chairman, British National Committee of the World 
Power Conference, Professor of Mechanical Engineering, 
City and Guilds (Engineering) College. 

(16A) ‘ Rationalisation of the Distribution of Electric 
Energy,” by James R. Beard, M.Sc., M.I.E.E., partner in 
Merz and McLellan. 

(16B) ‘“ Rationalisation of Distribution of Gas in Great 
Britain,” by George Evetts, M. Inst. C.E., M.I. Mech. E., 
M.I. Gas E., M. Cons. E. 

(17) “‘ Rural Electrification in Great Britain,” by 8S. E. 





Britton, M.I.E.E., M.I. Mech. E., Engineer and Manager, 
Chester Electricity Department. 


Sxconp INTERNATIONAL CONGRESS ON LARGE Dams. 


Question III: ‘‘ Special Cement.” (A) Report of the 
Joint Sub-Committee on Special Cements of the Institution 
of Civil Engineers and the British Committee on Large 
Dams, by W. T. Halcrow (Engineering Aspects) (C. 8. 
Meik and Halcrow) ; Dr. F. M. Lea (Physical and Chemical 
Aspects) (Building Research Station). (B) ‘‘ Temperature 
Effects in Mass Concrete,” by Dr. N. Davey (Building 
Research Station, Department of Scientific and Industria! 
Research). 

Question IV : “* Design and Waterproofing of Shrinkage, 
Contraction, and Expansion Joints.” (A) “ Contraction 
Joints,” by E. Sandeman. (B) ‘“‘ Design and Water. 
proofing of Shrinkage, Contraction, and Expansion Joints 
in Concrete Dams,” by James Williamson (Sir Alexander 
Gibb and Partners). 

Question V: ‘ Study of the Facing of Masonry and 
Concrete Dams.” ‘ Study of the Facing of Masonry ani 
Concrete Dams as Illustrated by the Design of the Shing 
Mun Dam,” by W. J. E. Binnie (Binnie, Deacon and 


Gourley). 
Question VI: ‘‘ Geotechnical Studies of Foundation 
Materials.”” ‘‘The Geology of Reservoir Dam Sites— 


Great Britain,” by Dr. Bernard Smith, F.R.S. (Director, 
Geological Survey and Museum), and C. E. N. Bromehead 
(Geological Survey and Museum). 

‘“* Communication’: ‘‘ Dams Built of Precast Concrete 
Blocks,” by W. T. Halcrow (C. S. Meik and Halcrow). 








AMERICAN ENGINEERING DEGREES. 


In the United States, no less than in this country, 
confusion and difficulty are caused by the lack of uni- 
formity in engineering degrees arising from the various 
practices of engineering schools. The Society for the 
Promotion of Engineering Education, in a report pre- 
sented in 1934, outlined provisions for unifying the 
names of, and requirements for, engineering degrees, 
including honorary degrees. Using civil engineering as an 
example typifying the lack of uniformity and confusion 
in all engineering degrees, the Society found the following 
forms of the first, or bachelor’s, degree :—Bachelor 
of Arts; Bachelor of Science; Bachelor of Science in 
Engineering ; Bachelor of Science in Civil Engineering ; 
Bachelor of Engineering; Bachelor of Civil Engineering ; 
Civil Engineer. In contrast to this diversity, the Society 
recommended the following plan for engineering degrees, 
again using civil engineers as an example :— 


Degree. Type. 
Bachelor’s Bachelor of Civil Engineering (B.C.E.) 
Master’s Master of Civil Engineering (M.C.E.) 
Doctor’s Doctor of Civil Engineering (D.C.E.) 
Honorary Master of Engineering (M.Eng.) 
Honorary Doctor of Engineering (D.Eng.) 


Professional Civil Engineer (abandon, either earned 


or honorary) 

The Society subsequently submitted the recommenda- 
tions to letter ballot, with the following results :- 
Degrees earned Votes Per Votes 

in course. in favour. cent. opposed. 

BOE... | EA ae .>) 152 
M.C.E. .. ct Oe 150 
D.C.E. .. 639 80 156 
Honorary degrees. 
es... .. “O86 85 116 
D.Eng. .. 702 90 78 
Discontinue professional 
C.E. 47 61 304 


The total ballots numbered 813 out of a membership 
of 2325, representing 160 institutions. With the exception 
of the vote favourable to abandonment of the professional 
degree (C.E.) the results are also in accord with the pre- 
ference of the Committee on Professional Recognition of 
the Engineers’ Council for Professional Development. 
That organisation had proposed that the professional 
degree might be granted only to experienced engineers 
who hdd otherwise met the requirements for certification 
as members of the profession. 








MOTOR CAR INDUSTRY IN CANADA. 


Tue automobile industry in Canada added nearly 
6,000,000 dollars to the Dominion’s export in 
1935, increasing its foreign sales from eighteen to twenty- 
four million dollars. These figures, although they repre- 
sent only a small portion of the Dominion’s export trade, 
indicate to a marked extent the increasing purchasing 
power of the different countries of the world, particularly 
those of the British Empire. Correspondingly, sales of 
motor vehicles in Canada increased from 73,358 cars, 
valued at 75,785,461 dollars, in 1934 to 100,961, valued 
at 101,285,655 dollars, in 1935. Over two-thirds of the 
new motor vehicle sales in 1935 were cash transactions, 
indicating the healthy condition of the Canadian market. 
The amount of financing of new motor vehicles amounted 
to 22-1 per cent. of the total selling value of all such 
vehicles sold, and involved 31,950 units which were 
financed to the extent of 22,410,656 dollars. The British 
Empire absorbed most of Canada’s automobile exports, 
namely, 92-4 eel cent. of the passenger cars and nearly 
99 per cent. of the freight trucks. A marked increase in 
purchases of Canadian-made trucks was indicated from 
British Crown Colonies in Africa, including Southern 
Rhodesia, East Africa, Cambia, Gold Coast, Nigeria, 
Sierra Leone, and Aden. 








Ir is announced by the U.S.8.R. Commissariat of Rail- 
ways that 3500 miles of railway line and 2500 miles of 
double track will be built in that country during the 
current year. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Advance in Steel Prices. 


Owing to the interruption of the Whitsun 
holidays the market has not yet had time to digest the 
effect of the advance in the prices of many descriptions of 
iron and steel notified to come into immediate effect on 
May 28th. The price of basic iron was advanced by 2s. 6d., 
hematite by 3s. 6d., soft basic billets and hard basic 
billets were raised ‘5s., whilst the quotations for small bars, 
hoop and strip were increased by 6s. Sections, joists, and 
plates, jin. and up, including chequer and _ boiler plates, 
were raised by 12s. 6d., and medium plates (under fin. 
down to and including 3 mm.) by 10s. Export prices were 
left unaltered. It is a long time since the prices of such a 
wide range of materials were simultaneously increased, 
and the market, which had not anticipated any movement 
until June 30th, was taken by surprise at the extent of the 
movement and at the decision to put the new prices into 
immediate operation. It is said that most consumers are 
covered for a long period ahead, and that the steel industry 
will not feel the full benefit of the higher values for several 
months ; but all fresh contracts, of coursé, will have to be 
made at the new rates. The movement in British steel 
prices created some speculation as to the attitude of the 
Continental steel makers, who by their agreement with the 
British have to keep their quotations at not more than 10s. 
below the home makers’ price. The British raised their 
prices, however, just as the June release of steel under the 
Continental quota was being made, and it has been 
decided that this tonnage will be sold at the prices which 
have ruled for some weeks past. On the July and following 
releases it is anticipated that an advance corresponding to 
the British increases will be made in the prices of Con- 
tinental material. In the meantime negotiations are pro- 
ceeding between the British and Continental steel makers 
with regard to export markets, and last week it became 
known that the international tin-plate agreement had been 
renewed for a period of two years. Difficulties had arisen 
between the members as a result of a demand by the 
Germans for a higher export quota. The trouble, however, 
was smoothed over by the other members of the inter- 
national association surrendering a certain percentage of 
their shares and eventually the Germans accepted the 
increased tonnage made up in this way. 


The Pig Iron Market. 


Although price changes were expected to take 
place in the pig iron market at the end of June, the 
announcement of an immediate increase of 2s. 6d. in the 
price of basic and of 3s. 6d. in hematite came as a surprise 
to most buyers. The producers argue that the higher cost 
of production due to increases in the prices of ore, coke, 
and scrap, warrants the movement. It is possible that 
in the case of basic it will lead to more iron becoming 
available for the market, although there are few signs 
that any large quantity has been held up in the hope of 
obtaining higher prices since the last advance at the end 
of April. In fact, the position with regard to basic is 
causing some anxiety, and it is s ted that a real 
scarcity is likely to make itself felt before the end of 
this year unless production is substantially augmented. 
As it is this description forms the bulk of the British 
production of pig iron, and it would be impossible to 
alter the present proportion without creating consider- 
able inconvenience to users of other kinds. The price of 
basic is now 75s. less a rebate of 5s. Imports of Russian 
basic iron are beginning to arrive here, and it is reported 
that substantial quantities have been contracted for. 
Considerable interest is being aroused as to the quality 
of this iron and reports are eagerly awaited. The demand 
for hematite iron also has been sufficient to absorb the 
make, and lately there has been practically no iron avail- 
able for export. Heavy quantities continue to pass 
into consumption, and for some time consumers have not 
found it easy to place orders for near delivery. The 
increase in hematite prices makes the quotation for 
No. 1 80s. 6d. Some surprise has been expressed that no 
increase has occurred in the price of foundry qualities, 
but it is anticipated that an advance will be made at the 
end of June. The situation in this market is still acute, 
and although on the North-East Coast rather more foundry 
iron is now available there is practically no surplus to 
meet fresh demands. The requirements of the foundries 
are well in excess of production. Cleveland makers report 
that they will have little iron to offer for delivery this 
year, and that their production will be barely sufficient. 
to meet existing commitments. The Midland ironmasters 
are not accepting orders for delivery before June 30th. 
They are sending fair quantities to the North-East Coast 
to relieve the shortage of Cleveland iron, and also to 
Scotland, whilst Midland consumers absorb a considerable 
tonnage. The position in Scotland is tight, but users do 
not appear so hard-pressed for supplies as in some other 
districts. The Scottish steel works are understood to 
have covered their requirements of basic until the end of 
the year. 


The Midlands and South Wales. 


The steel works in the Midlands curtailed the 
holidays as much as possible, as in practically every case 
they are gradually losing ground in the matter of deliveries. 
Specifications in most departments are reaching the mills 
at a record rate, and the time required for the execution 
of an order is steadily. growing. For plates, }in. and less, 
six to eight weeks are generally needed, and for most other 
descriptions of steel from five to six weeks seems to be 
the average. The increase in prices announced at the end 
of last week will benefit the industry to only a small 
extent, as most of the works have already sold the 
greater part of their output until well into the third 
quarter of the year. In these circumstances, the volume 


because of the difficulty of placing new orders, partly 
because consumers naturally wished to consider the 
effect of the price advances, and also because of the 
prevailing holiday conditions., The constructional engi- 
neers in the Midlands are well placed as regards con- 
tracts, and their requirements of joists and sections will 
be heavy for some months to come. Most of these firms 
also expect to tender for important new contracts during 
the next few weeks, and, of course, upon these the enhanced 
steel prices will have to be paid. The plate makers have a 
large tonnage of orders in hand, and a fair proportion of 
these are for boiler plates. In the sheet department the 
home demand absorbs most of the output of black and 
galvanised sheets, but overseas business remains spas- 
modice. Negotiations between the British and Continental 
makers are proceeding with regard to the division of the 
world’s markets, but progress is slow. The re-rollers in 
the Midlands are working practically at capacity and some 
of them are said to ‘have built up stocks of British and 
Continental billets which they bought at ‘the old prices. 
It is reported, however, that after the end of July no 
further supplies of Continental billets additional to the 
quota will be obtainable. The re-rollers will then have to 
rely upon the material imported under the quota plus the 
British production. In South Wales the works continue 
busy and the tin-plate industry is operating ‘at about 
60 per cent. of capacity. Sales, however, have shown a 
tendency to decline somewhat of late, but with the renewal 
of the international agreement overseas business may 
expand, as no doubt some foreign buyers withheld business 
in the hope that the arrangement would collapse. 


Current Business. 


Malcolm and Allan, Ltd., Glasgow, are to supply 
auxiliary switchgear and cable for the new generating 
station of the Fulham Borough Council, and James 
Howden and Co., Ltd., will supply boiler house auxiliary 
plant. Head, Wrightson and Co., Ltd., Thornaby-on- 
Tees, have agreed with the Aetna Standard Engineering 
Company, of Youngstown, Ohio, to manufacture the latter 
company’s steel works plant, including sheet and tube 
equipment, seamless tube and pipe mill equipment, and 
miscellaneous machinery. Glenfield and Kennedy, Ltd., 
Kilmarnock, have obtained a contract from the Chinese 
Government Purchasing Commission for the supply of 
mechanical equipment for a control weir. The contract 
includes the supply and erection of sixty sets of free roller 
sluice gates. The London, Midland and Scottish Railway 
Company has placed a contract with works in the Bir- 
mingham district for the supply of fifty-seven coaches 
required for the electrification of the Wirral section of the 
railway. The London and North-Eastern Railway Com- 
pany’s Redheugh Wharf on the Tyne has been acquired 
by C. W. Dorkin and Co., shipbreakers, of North Dock, 
Sunderland, who have commenced shipbreaking opera- 
tions there. The Fairfield Shipbuilding and Engineering 
Company, Ltd., has obtained a contract for an 11,000- 
ton twin-screw Diesel passenger and cargo vessel from the 
Anchor Line. The Hughes Bolckow Shipbreaking Com- 
pany, Ltd., of Blyth, have purchased the “‘ Armadale 
Castle ’’ (13,000 tons gross) from the Union-Castle Mail 
Steamship Company, Ltd. A number of Tyneside local 
authorities have decided to support the application to 
Parliament by the River Tyne Commissioners for the 
purchase of Tyne Dock from the L.N.E.R., as part of a 
river development scheme, which will cost £750,000. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—New Zealand Public 
Works Department: Supply and delivery c. and f. 
Dunedin or Bluff of one deep-well pump, complete with 
electric motor-driven power head, automatic float starter, 
all tubing, including working barrel and pump rods, 
strainer and any other equipment necessary to complete 
the installation (Supplies and Tenders Committee, Public 
Works Department, Wellington, July 7th); New Ply- 
mouth Harbour Board: Supply, delivery, and ‘rection 
at Newton King Wharf of one 2-ton electric, level luffing, 
portal, travelling jib crane and spares (Moturoa, New 
Plymouth, New Zealand, August 27th). Cape Town 
Electricity Department : 1000 tubular steel electric light 
poles; street lighting number plates and fittings (Cape 
Town, July Ist). Argentine State Railways Adminis- 
trations: Shovels, spades, picks, &c. (Buenos Aires, 
June 30th). South African Railways and Harbours 
Administration : Steelwork required for the proposed foot- 
bridge at Mossel Bay ; extension of Bramfontein footbridge 
and of subway at Driehoek (Chief Stores Scperintendent, 
Park Station Chambers, Johannesburg, July 6th). 


Copper and Tin. 


In spite of the interruption of the Whitsun 
holidays there has been a fair amount of activity in ‘the 
electrolytic copper market. Probably optimistic reports 
of the market situation in the United States have led 
consumers in Europe to revise their view of the future 
of the trade, with the result that they have shown a greater 
inclination to replenish stocks. After the heavy buying 
by American consumers during April it was anticipated 
that business in that country would be slow until at least 
August. There has been, however, a steady demand, and 
although this has been principally for small parcels, it has 
been sufficient to enable the producers to stiffen their 
quotations. Consumers in Europe were inclined to mark 
time and had allowed their stocks to fall ‘below the normal 
level, probably in the expectation that the price would be 
somewhat easier fora time. In this they were disappointed 
and during the past few days there has been brisk buying 
by users in France, Germany, and Poland. They may 
have been encouraged to some extent by the announce- 
ment that the arrangement between the world’s copper 
producers to limit production permits the Afnericans to 





of new business has been negligible this week, partly 





sell their stocks for export when the price is over 9c. The 





Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


producers, however, do not appear to have taken advantage 
of this provision to any extent, and they probably take the 
view that they will get better prices by holding the metal 
for a time. In the standard market prices have fluctuated 
and before the holiday break dropped to the lowest level 
recorded for some months. Further shipments of rough 
copper have taken place but these are becoming less 
frequent as the remaining stocks are in strong hands... . 
In the tin market prices have steadily receded since the 
announcement by the International Tin Committee that 
the four signatory countries were prepared to renew the 
agreement if Siam, the Belgian Congo, and other tin- 
producing countries would participate upon satisfactory 
terms. Apparently this has been regarded by the market 
as an indication that the agreement due to expire on 
December 31st will not be renewed. Rumours that 
differences exist between the members of the Committee 
have also been current, whilst another view is that support 
has been withdrawn from the market in order to indicate 
to the outside tin-producing industries what may happen 
if the present control breaks down. According to statistics 
issued by the International Tin Research and Development 
Council, the consumption of tin in March was 13,424 tons, 
the highest figure reached since September, 1935, when 
consumption totalled 13,693 tons. 


Lead and Spelter. 


The lead market seems to have suffered of late 
from alternate waves of optimism and depression, although 
the general tendency of prices has been disappointing. 
The producers have sold freely and a considerable amount 
of forward business has been transacted. At times this 
has created an impression that more lead has been avail- 
able for the market than was required, but so far as can be 
seen the consuming industries have been able to take all 
the metal which has been offered. It is expected that the 
tightness in the prompt position which has obtained 
during the greater part of May will also rule throughout 
the present month. This scarcity arises from the fact that 
running contracts absorb most of the lead arriving in 
this country, and that little is left to meet consumers 
needing prompt parcels. The demand in this country 
continues at a high level, but Continental business has 
been quiet. Russian purchases which gave considerable 
strength to the market at the end of April have not been 
renewed, and that country is not expected to come into 
the market for substantial quantities for some time. 
American figures give the world’s production of refined 
lead in April as 140,367 tons, compared with 128,747 tons 
in March. ... Conditions in the spelter market have not 
materially changed for some weeks, and whilst the indus- 
trial demand was only moderate there seemed no likelihood 
of any speculative movement developing. Immediately 
before and after the holidays, however, speculators 
showed a mild interest in the market, probably because 
prices had fallen to a level that made the metal look an 
attractive investment. The movement, however, did not 
go far and had little influence upon prices. There has been 
a fairly good demand from the brass manufacturers, whilst 
the battery makers and manufacturers of die castings have 
also taken good quantities. It is reported that negotia- 
tions are proceeding amongst the spelter manufacturers 
in Belgium with the intention of forming a national 
comptoir to regulate production and prices. This would 
be a big step towards the re-establishment of the Inter- 
national Zine Cartel, as one of the obstacles has been 
the difficulty of controlling the Belgian producers. 


Non-ferrous Metal Prices. 


The reactionary tendency of the non-ferrous 
metal markets during May is shown by reductions in the 
average prices over the month for all the principal metals 
dealt in on the London Metal Exchange. This is the more 
disappointing as the averages for April, with the exception 
of copper, also showed a fall upon the previous month. 
The average for cash copper for May was 5s. 8d. down 
compared with April, and for three months’ copper it was 
5s. 9d. less. The electrolytic copper price fell by 6s. and 
that for wire bars by 6s. 2d. below the April average. 
For cash and three months tin the May average showed a 
substantial reduction of £6 16s. lld., and this, of course, 
reflected the wide fluctuations in price in this market 
during the month. The uncertain conditions ruling in the 
lead market during May were responsible for a drop in the 
average price for shipment during the current month of 
lls. 4d., whilst for shipment in the third following month 
it dropped 12s. 8d., the mean average being 12s. down on 
the April figure. In the case of spelter the average for 
shipment during the current month disclosed a decline of 
12s. 1ld., and for shipment in the third following month 
of 11s. 2d., whilst the mean was 12s. lower than in April. 
The following are the official London Metal Exchange 
average quotations for May :— 


SranDaRD Copper .. Cash (mean) .. .. £36 14 63 
3 Months (mean) .. £37 0 2% 
Settlement ‘ £36 14 63 
ELEcTROLYTIC CoPpPER (mean) £41 0 8¢ 
ELectrotytTic WrRE Bars “ £41 4 73 
Best SELECTED CoprPER (mean) .. .. £40 9 2 
SranDarpD TIN .. Cash (mean) .. .. £202 12 1% 
3 Months (mean) .. £197 4 4 
Settlement -- £203 12 4$ 
For shipment the current month : £15 10 7 

For shipment the third following 
Leap month Pe tee Tae ee a £15 12 02 
Mean .. £15 11 38 
Settlement Ud ese on a £15 10 88 
For shipment the current month. . £14 10 8 

For shipment the third following 
SPELTER meni ee ey we ee £14 15 63 
Mean... £1413 1 
Settlement £14 10 83 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


Current Prices for? Metals and Fuels. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— £ s. d. £ s. d. 
Hematite Mixed Nos. . 450: 04. 3. 2.0 
No. 1 406.. 33 6 

Cleveland— (D/d Teesside Area) 
No. l me 3.12 6.. 3 4 0 
No. 3 G.M.B... 310 0. 2.2.8 
No. 4 Forge .. 2... 3 9 0. 3.0 6 
Basic (Le3s 5/— rebate)... 315 O.. _ 
MipLanDs— 
Staffs (Delivered to Black Country Station) 
North Staffs. — so PRAE. 0 -- — 
» Forge .. 310 0.. _ 
Basic (Less 5/— rebate)... 315 0.. — 
Northampton— 
Foundry No. 3 312 6. - 
Forge a..7.6.. _ 
Derbyshire— 
No. 3 Foundry 315 0. -- 
Forge 310 0. ~= 
ScoTLanD— 
Hematite, f.o.t.furmaces 4 0 6. ~ 
No. 1 Foundry, ditto .. 4 1 6.. —_ 
No. 3 Foundry, ditto .. 319 0.. — 
Basic, d/d (Less 5/-rebate) 315 0 .. — 
N.W. Coast— 4 0 6d/d Glasgow 
Hematite Mixed Nos. .. \é 6 0 ,, Sheffield 
412 0 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 

Lancs.— £s. d. £ s. d. 
Crown Bars i 326%. 9 5 0 
Best Bars 1012 6. 912 6 

S. Yorxs.— 

Crown Bars oe. 2. 9 5 0 
Best Bars 1012 6. 912 6 
MipLanps— 
Crown Bars .. Reve Ee. 9 5 0 
Marked Bars (Staffs. Fe ae Oe: 12 0 0 
No. 3 quality. . 810 0. o- 
| ON ae ee o 2 .Y:. — 

ScorLanD— 

Crown Bars 1026. 9 656 0 
Best. . 1012 6. 915 0 
N.E. Coast— 
Common Bars 10. 2 6. 9 2 6 
Best Bars se 1012 6. 9.12 6 
Double Best Bars 11-3 6, 1012 6 
STEEL. 
LONDON AND THE SouTH— Home. Export, 
£ se. d. £ s. d. 
Angles 0 ~3°6:; *7 10 0 
Tees. . ae: Se". *8 10 0 
Joists 0 26-0... *7 10 0 
Gis. . ; aa oe oe 2s “715 0 
Rounds, gin. aaivp ..16 2 °¢. *8 10 0 
o» under 3in. a. ee 710 0 
Flats, 5in. and under .. 9 9 6. 710 0 
Plates, jin. (basis) 912 6. 715 0 
fin. .. 917 6. 8 0 0 
fin. .. 130 38'S". 8 5 0 
ee 10°77 6*: 810 0 
ahs +> 1000. a: o"''® 

Norru-East Coast— £ s. d. £ s. d. 
Angles 90 0.. *7 10 0 
Tees. . 10 0 0. *8 10 0 
Joists ie oe *7 10 0 
Channels. . me = Se "715 0 
Rounds, 3in. and up 10 0 0. *8 10 0 

» under 3in. S..:328 -<:. 710 0 
Plates, jin. .. oor “s-. 715 0 
withing! ane 912° 6. 8 0 0 
aes E-tigess 717. 6; 8 5 0 
aa ee > Pe 810 0 
% tin. . S46 .2.. 9 00 
Boiler Plates, jin. 917 6. 
MIDLANDs, AND LEEDs anpD DistRicT— 
£s. d. £..0.4. 
Angles Seep Or. *7 10 0 
Tees. . Se ae *8 10 0 
Joists a pee *7 10 O 
Channels. . se *7 15 0 
Rounds, 3in. and up ~~ 2. 0. *8 10 0 
» under 3in. ae a 710 0 
Flats, 5in.and under'..-9 7 0. 817 6 
Plates, din. (basis) 910 0. 715 0 
it Sei... 915 0. 8 0 0 
Ain, 44 10 0 0. 8 5 0 
% fein. .. i 6: 810 0 
”s | ee 915 0. 9 0 0 
Boiler Plates, jin.. . 10 0 0. 715 0 








STEEL (continued). 


Home. Export. 
Giascow snp. Districr— £8. d. £ ad, 
Aéties O20 Rood, Mews. *710 0 
Tees. . BE: Te TI OO WP’ eet 810 0 
Joists Bak tes. a *7 10 0 
Channels.. .. | ee ee in a ES 
Rounds, 3in. atiss UDis, 740 8 164. *8 10 0 
o under 3in. »: (RF Ui 710 0 
Flats, 5in. and. under .. 9 7 0. 817 6 
Plates, jin. (basis) Redes kal 715 0 
jin. .. 912 6. 8 0 0 
a... 919 6, 8 5.0 
frin. .. ve hee Pay ie 810 0 
abies SiR; 3 915 0. 900 
Boiler Plates . . ®@ 1944« — 
South Watses AREA— a. We ce ee 
Angles > 8 8.; *7 10 0 
Tees. . 1 0 0. *8 10 0 
Joists ®,: -4,+8-.. *7 10. 0 
Channels.. .. . 9 6): Oi *7 15 0 
Rounds, 3in. and up i 1 erOre@. *8 10 0 
” under 3in. abk Seee ties oir h: 710 0 
Flats, 5in.and under .. 9 7 0. 817 6 
Plates, jin. (basis) 910 0. 715 0 
ae SS 915 0. 8 0 0 
jin. .. 10 0 0. 8 5 0 
s xin. .. 10-5 0. 810 0 
eo tin. .. 10 0 0. 9 0 0 
IRELAND— BELFAST. Rest or IRELAND. 
£s.d 2s a 
Angles 9 5 0 oor 16 
Tees. . 10 5 0 10 7 6 
Joiste . 912 6 915 0 
Channels.. .. .. 910 0 912 6 
Rounds, 3in. and up 10 G2 issie 10 7 6 
» under 3in. OG Se: oar 910 6 
Plates, jin. (basis) 912 6 915 0 
» in... 917 6 10 0 0 
> fin. .. «s%0 2.6 10 5 0 
of) Wiens... ui 8Or B 6 10 10 0 
fin. .. -20 3 6 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £ a. .d. 
10-G. to 13-G., f.o.r. 915 0. 9 0 0 
14-G. to 20-G.,d/d  .. 11 5 0. 910 0 
21-G. to 24-G., d/d Port) ab ee 915 0 
25-G. to 27-G., d/d a 8 10 7 6 


The above home trade prices are for ‘ ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24— 


Home. £s. d. 
4-ton lotsandup.. .: 1310 0 
2-ton to 4-ton lots a 
Under 2 tons . 1510 0 


Export ; £12 17s. 6d. to £13 2s. 6d., c.if. India. 
£11 15s. 0d., f.o.b. other markets. 
Scandinavia : £10 10s. 0d. to £10 15s. Od. f.o.b. 


Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 0s. 0d. 


Billets. £ s. d. 
Basic (0-33% to 0-41%C.) fits NBS a 
» Medium (0-42% ta 0- 60% C.).. 715 0 
»  Hard(0-61%to0-86%C.) ..8 5 0 
” » (0-86% to 0-99% C.) . 815 O 
” » (1% C. and up) 9 5 0 
Soft (up to 0- 25% C.), 500 tons and up 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. - 810 0 
» Light, f.o.t... SIZG. - 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten... 3/— per Ib. 
‘. Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £2110 0 q/- 
” ” 6 p.c. to 8 p.c. £21 0 0 7/- 
” ” 8 p.c. to 10 p.c. £21 0 0 7/- 
” ” Specially Refined . 
” ” Max. 2 p.c. carbon £33 10 0 1l/- 
” ” » Il p.c. carbon £36 5 0 1l/- 
” ” »  0-50p.c.carbon £37 5 0 12/- 
»» carbon-free .. 9d. per Ib. 
Metallic anemninen ws 2/5 per lb. 
Ferro Manganese (loose), 76 - c. £11 5 Ohome 


£12 15 0 scale 5/- p.u. 


» Silicon, 46 p.c. to 50 p.c. 
£17 17 6 scale 6/— p.u. 


” »  IWBpe. 
» Vanadium 12/8 per Ib. 
» Molybdenum 4/6 per lb. 
Titanium (carbon free) 9d. per Ib. 
£200 to £205 


Nickel (per ton) 
Cobalt .. .. 


6/3 to 6/9 per lb. 





NON-FERROUS METALS. 
Official Prices, June 3rd. 


CopPER— 

ce ices £36 5 Oto £36 6 3 
Three months .. £36 11 Sto £36 12 6 
Electrolytic £40 5 Oto £40 15 0 
Best Selected ses aia Bir- 

mingham £40 0 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) .. 10$d. 10$d. 

»  Brazed (basis) 10}d. 10}. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. O}d. 
»  Brazed 113d. 11jd. 

Trw— 

Cash .. . . £187 0 Oto £187 10 0 
Three months .. - £185 0 Oto £185 10 0 

Leap : £15 3 9to £15 5 0 

SPELTER : PS at es £14 2 6to £14 7 6 

Aluminium Ingots (British) . . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/- to 14/6 
Hamilton Ell ws sit tales iia -. 16/- to 17/- 
Splints 18/6 to 19/~ 

AYRSHIRE— 

(f.0.b. Ports)Steam 13/— to 13/6 

FivesHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . ‘a 5 14/9 to 15/- 
Unscreened Nevigehion 13/— to 13/6 

Lora1ans— 

(f.0.b. Leith)—Hartley Prime 14/- to 14/6 
Secondary Steam .. 13/6 to 13/9 
ENGLAND. 

YorKsHIRE, MANCHESTER— 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NorRTHUMBERLAND, NEWCASTLE— 

Blyth Best 14/9 to 15, 
»  Second.. .. 14/— to 14/6 
» Best Small .. 12/- 

Unscreened wd 13/6 to 15/- 

Duream— 

Best Gas.. . 14/8 

Foundry Coke 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/— to 29/- _ 
South Yorkshire Best .. .. 23/-— to 25/- a 
South Yorkshire Seconds .. 20/— to 21/- — 

Rough Slacks. . .. 1l/- to 12/- aaa 

Nutty Slacks . 10/- to 11/- ud 

CaRpIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty ae 19/6 

Best Seconds Ké 19/— to 19/43 

Best Dry Large 18/9 to 19/3 

Ordinaries .. 18/3 to 18/6 

Bunker Smalls 13/6 to 14/6 

Cargo Smalls . . 12/6 to 13/- 

Dry Nuts 24/— to 25/- 

Foundry Coke 28/— to 47/6 

Furnace Coke 24/— to 25/- 

Patent Fuel .. 21/- 

SwansEa— 

Anthracite Coals : 

Best Large 36/- to 40/- 

Machine- ante Cobbles 41/- to 48/6 

Nuts ‘ : 40/— to 48/6 

Beans 25/— to 35/- 

Peas Ee 19/— to 23/6 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 
FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 

Ex Ocean Installation. Per Gallon. 

Furnace Oil (0-950 Ee: 34d. 

, 4d. 


Diesel Oil 


Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Strike Developments. 


WHEN the men employed at the Breguet aircraft 
factory at Havre installed themselves in the works until 
their demands were to, and similar strikes followed 
in half a dozen other works, it was supposed that the 
movement was impelled by force of example and had no 
political significance. ._But when strikes of an identical 
character broke out in aircraft factories, engineering 
works, the Renault factory where more than 32,000 men 
ceased work, and spread to practically all firms engaged 
more or less on Government contracts, there could be no 
doubt that the movement was being carried out according 
to plan. It may be that the execution of the plan was 
precipitated by the success of the first strikes. It was 
certainly not opportunely timed. A notable thing about 
the strikes is the quiet and orderly way in which everything 
is done. The men content themselves with staying in the 
works and being supplied with what they need by friends 
and families outside. In some cases they take possession of 
offices and lyse administrative services. Care is 
taken of the machinery and plant, so as to be ready for 
work when the strike is declared off. They receive instruc- 
tions from their Union delegates. At least two Communist 
municipalities in the Paris suburbs supply strikers with 
meals. All the demands are for the acceptance by 
employers of a “ collective contract” comprising similar 
clauses, including a rise in wages with a minimum for all 
workers according to categories, a fortnight’s holiday with 
full pay each year, a recognition of shop delegates, and a 
forty hours’ week. The minimum basis for wages sub- 
mitted to Renault is 7f. an hour for mechanics, 6-25f. 
for automatic machine tool operators, and 5f. for women. 
At the present rate of exchange, 7f. is equivalent to about 
Is. 10d. 


Trade Union Control. 


At the beginning of the movement strikes were 
settled by employers ting some of the demands and 
undertaking to consider others, but when it became 
apparent that the men’s action was nothing less than a 
Socialist labour revolution, employers declined to enter 
into negotiation with them until they had vacated the 
shops, while in the metallurgical and allied industries 
employers informed the Government that the demand for 
a forty hours’ working week and some other questions were 
outside the of private discussion. They could 
only be settled by the State. Therefore the onus of pro- 
viding a solution devolves upon the Government at the 
precise moment when the nation’s affairs are passing into 
the hands of Monsieur Léon Blum, leader of the new 
Socialist Government. As the strike movement began in 
industries working for the State, such as aircraft manu- 
facture, aero engine building, war material, and munitions, 
the situation is grave, because the new Government will 
have the means of imposing an acceptance of the men’s 
claims. Whether it will exercise such powers remains to 
be seen. Meanwhile, the men have retreated from their 
strategical positions at the Renault and Gnome et Rhéne 
works on the understanding that some of their claims will 
be favourably considered.’ The situation appears to indicate 
that factories working for the State tend to pass more 
closely under State control, and must therefore adhere to 
the Socialist @ which is now presented to them. 
The additional financial burdens imposed on these manu- 
facturers must inevitably be made good by the State 
consenting to an adjustment of contract prices to the 
higher wages. Unfortunately, if compensation can be 
obtained at the country’s expense by firms working 
wholly or partly for the State, there is no such help for 
industry as a whole, which threatens to be swept by the 
Socialist movement. Passive strikes are extending in the 
engineering and allied industries, and if the “ collective 
contract,” with a high minimum wage basis, a forty-hours’ 
working week, and trade union control, with Government 
support, is accepted by firms executing State orders, it 
can hardly be supposed that the movement will be arrested 
until it has obtained a complete hold on the country’s 
industrial production. 


Wage Fallacies. 

At a time when industry was passing through a 
particularly active period, and there was a shortage of 
skilled labour, wages repeatedly rose, and were invariably 
followed by advances in commodity prices. There may 
have been reasons special to this country for a partial 
concordance of wage and price curves, the latter with a 
decided lag, and it is inevitable in a country which is 
both agricultural and industrial, but there is always some 
concordance which lessens the margin between the two, 
and thereby reduces the wage-earner’s increase of purchas- 
ing power. The minimum wage basis has taken into 
account the shorter working week, so that there shall be 
no reduction inthe weekly wages, but the men fix conditions 
for working overtime, thereby implying that the forty 
hours’ week is conventional, and need not prevent em- 
ployers from carrying on overtime on payment of an 
extra 33 to 100 per cent. The idea that a forty hours’ 
week would reduce unemployment is not seriously enter- 
tained, for the reason that there is practically no un- 
employment amongst skilled hands, ‘a it has been ascer- 
tained that only about 1 per cent. of those out of work are 
capable of being trained as mechanics. The minimum wage 
basis ‘‘ according to the category of workers” approaches 
the ideal levelling of wages which is responsible for the 
shortage of skilled mechanics. When an operator of an 
automatic machine, who is incapable of setting his own 
tools, earns nearly as much as a skilled turner, there is 
little inducement for youths to undergo a long apprentice- 
ship. There can be no progress in a workshop when 
employers are deprived of the right to encourage capable 
men. While workers have every reason to improve their 
situation compatibly with what intelligence and skill they 
may possess, their opportunity for doing so appears to be 
restricted by the mass organisation undertaken by trade 
unions, whose activities are particularly serious at a time 
when the country is trying to find a way out of its diffi- 
culties by reducing costs all round and recovering the 
foreign trade it has lost in consequence of high production 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent 0, 
Sale Branch, 25, South and ildings, Ch y-lane, Wo. 





le. each. 

The date first given is the date of application ; the second date, 
“uae ea idg ‘EE tad cece ada 
complete Specification. 





TRANSFORMERS AND CONVERTERS. 


ee ere 24th, py Ente ef fn anes 

The Harland Engineering Com: > “ , Greengate, 

Manchester ; og G. Caan) .-E.P.” Works, Alloa, 
Clackmannanshire. 

This current transformer is 
housed within a cylindrical 
terminal bushing A of a circuit 
breaker head (not shown). The 
construction comprises an annu- 
lar core B, thi and 
which are wound a primary 
winding C and a secon 
winding D located within the 
primary winding. The core and 
the secondary windi are 
accommodated between inner 
and outer annular shells EF 
respectively of insulating 
matertal, the primary winding 
being wound through and around 
the annulus formed by the shells. 
A cover G fitted to the top of the 
bushing A carries a terminal 
head An arcing shield J 
fitted to the bottom of the bush- 
ing carries a contact stem K, 
which is hanicall ted 
to the terminal head H by a 
bolt L extending axially of the 
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transformer. The cavities with- A 
in the bushing A are filled with AK 
insulating compound. The GF 


secondary is led into the casing 

through a small insulating tube 

M penetrating the bushing and extending through a gap 
between turns of the primary.—April 22nd, 1936. 


446,227. July 8th, 1935.—lron Corzs ror InpvuctTion Cous, 
C. Lorenz Aktiengesellschaft, Lorenzweg 1, Berlin-Tem- 
pelhof, Germany. 

This invention relates to of p 

induction coils intended for high- circuits. Iron 

powder is mixed with a solution of amber which is not too viscid. 

After mixing, which must be made very carefully in order to 

obtain a substance as homogeneous as possible, the powder is 

opr — particle has thus been coated with a thin layer 
of amber. wder when is, before being compressed 
to form the prnenty mh. A small amount of tine 
oil in order that the compressed material may be given a greater 
mechanical solidity. © usual pressures are yed in 
accomplishing the compressing action.—A pril 27th, 1936. 


thoad. 


ing cores of self- 





ELECTRICAL APPLIANCES. 


445,738. April 4th, 1935.—E.Lecrron DiscHarGE DEVICEs, 
Rogers Radio Tubes, Ltd., 100, Sterling-road, Toronto, 
Ontario. 

In this valve there is the cathode A with its heating connec- 
tions to the plugs B and C. The anodes D D are interconnected 
at E and connected with the plug F. A pair of standards G G 
is connected with the plug H and serves to support the control 
grid J. The grid has the form shown in Fig. 2, co that it i 
embraces the anodes, It has been found that the distance d, 
Fig. 2, is quite important in cteiains ing the amplification con- 
stant of the tube ae its other electrical characteristics. With 
the structure shown, a great many of the electrons in their 
journey from the cathode to the anode rods must pass through 
the control grid twice. That is, they pass through the grid 
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from the cathode outward and from outside of the grid inward 
to the anode rods. This weaving of the electrons ugh the 
grid causes a multiplicatién of the amplification factor and 
renders ible the attainment of a high trans-conductance 
triode. For example, when the distance d has a value of approxi- 
mately 0-045in., an amplification factor is obtained of 3, and 
when this constricted portion is reduced only slightly, as, for 
instance, to 0-020in., an ae factor of 9 is obtained. 
In tubes constructed with distance d having a value of 
0-025in., it has been possible to duplicate the commercial triode 
Type 227 in an electrical manner, even though the anode 
instead of having a large surface consists of only a wire twenty- 
five thousandths of an inch in diameter. This will serve to 
illustrate the degree of simplification and economy attained.— 
April 17th, 1936. 


445,820. July 10th, 1935.—CarHopr Ray Tusss, F. J. 
Gerard vari den Bosch, 14, Normans’-buildings, Central- 
street, London, E.C.1. 






various of a cathode ray tube in conjunction with an 
improved form of each of these individual parts. The es 
shows first the foot or pinch P which supports the assembled 


parts and is such as to allow these parts to be easily sealed 
within the tube. The cathode A consists of a single pole of 
thoriated tungsten which can be covered with a highly emissive 
oxide or not, as desired. This is made to glow at the required 
temperature by applying a suitable potential between A and B. 
The potential to be applied is governed by the distance between 
both electrodes and the use it is intended to make of B. If B 
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is to be used as a negative pole of the cathode, it does not much 
matter, provided one bears in mind that the potentials applied 
to the des and shields are corresponding, for the regular 
operation of the tube. In cases, however, in which B is to be 
used as shield (t.¢., in gas-filled tubes) then the applied potential 
is governed by characteristics of the tube. C is an additional 
shield which might be used in conjunction with B or separately. 
D and E are the first and second anodes. F is the deflector 
plates which are so constructed that, of each plate, part G repre- 
sents one-third of the total length, the remaining two-thirds 
being coated with an emissive material—April 20th, 1936. 
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MACHINE TOOLS AND SHOP APPLIANCES. 

446,208. January 23rd, 1935.—Pneumatic Toots, Société 
D’Etudes et D’Exploitation du Générateur 4 Piston Libre, 
167, Boulevard Voltaire, Paris, and 33, Rue Liogier, Saint- 
Etienne (Loire), France. 

It is claimed that this pneumatic tool gives a blow from five 
to ten times greater than that of the usual type of tool. Its 
operation is shown di atically in the drawing. A is the 
wees pies B the tool, and C a sliding block. The space 
comprised between the piston, the tool, and the block is filled 
with oil ; the face of the block opposite that which is in contact 
with the oil is subjected to the pressure of the compressed air. 
The operation is as follows :—When the piston is at the left- 
hand end of its stroke and the admission orifices D are open the 

iston accelerates in a forward direction. As long as the r 
oe not passed beyond the chamber E the oil will be displaced 
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in the duct F and move the block C against the of the 
compressed air. At the end of a certain travel the ponger. 
travelling at full speed, passes beyond the chamber E. e 
oil in between its end and the tool is violently com- 
pressed, while the speed of the piston slackens and the tool 
receives the impulse. In the meantime the admission orifices 
have closed and the exhaust orifices G opened. When the piston 
has come to rest it is driven backwards (the returning means are 
not shown in the drawing) and the operation continues as before. 
The movement of the block C controls the distribution of the 
compressed air. For this purpose the orifices D are covered by 
the block when the forward stroke of the piston has reached a 
suitable value and are uncovered in the opposite direction during 
the backward stroke, when the piston is sufficiently close to the 
end of the cylinder.— April 27th, 1936. 


LIGHTING AND HEATING. 


446,168. September 19th, 1934.—TuErmostatic ConTROL, 8. 

Mount, 43, Bloomsbury-square, London, W.C.1; 

R. Grierson, 4, Bloomsbury-place, London, W.C.1; and 

Richard Crittall and Co., Ltd., 43, Bloomsbury-square, 
London, W.C.1. 

This arrangement is for the control of the temperature of, 
for instance, office buildings, where it is unnecessary that they 
should be heated during the night, but must be brought up to 
a definite temperature when working time arrives. It depends 
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on an electrically o ted clock A and a series of outdoor 
thermostats, B to J. These thermostats are set to operate 
at intervals of five degrees of temperature, and are connected 
with contacts on the clock as shown. Should the outdoor 
temperature be low, say, 30 deg., then as soon as the clock hand 
arrives at 2 o’clock a circuit is completed and the heating 
apparatus is set in action. If the temperature is higher the 


lock hand has to pass on to a further contact before a circuit 








costs. 





This invention has for an object an improved assembly of the 


is completed.— April 20th, 1936. 
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BUILDING. 


446,204. January 10th, 1935.—Drive Screw-na1ss, 8. Roberts, 
Pound, Toll End, Tipton, near Birmi . 
This invention concerns drive screw-nails used for fixing 
corrugated roofing sheets. These screw-nails are used in con- 
junction with washers, and as the process of rolling the thread 
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increases the overall diameter of the nail the hole in the washer 
must be large enough to pass the thread. Im the. screw-nail 
specified the shank is upset immediately beneath the head to a 
diameter equal to that of the thread, and the washer has an 
inturned . In this way a strong and weather-tight joint 
is made between the nail and the washer.—April 27th, 1936. 


WELDING. 


446,217. March 5th, 1935.—Execrric Arc Heating TorcHEs, 
D. A. Pearson, 12, Bramley-avenue, Stretford, Manchester, 
and Metropolitan-Vickers. Electrical Company, Ltd., 
Number One, Kingsway, London, W.C.2. 

This is a torch of the atomic hydrogen type. Its construc- 
tion is described in great detail. The are is struck between the 
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two refractory electrodes A, and electric current and hydrogen 

gas are supplied by the pipes B and C, which are preferably of 

steel. The length of the arc can be regulated by the adjust- 

ment D. Emphasis is given to the value of the annular cavity 

E in securing an even distribution of gas in the are.— April 27th, 
36. 


WATER POWER. 


446,211. January 28th, 1935.—Hypravutic Power InsTaLia- 
ions, The English Electric Company, Ltd., Queen’s 
House, 28, Kingsway, London, W.C.2. 

This is a scheme for utilising an existing irrigation dam for 
providing power from some of its sluices. In the case illus- 
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trated two of the sluices are so utilised. Into each of the 
sluices there are sealed three circular pipes A, which reach 
towards the power-house B. There they are merged together 
to make one connection with the turbine, by a breeches piece 
having the pian and cross sections shown in the lower views.— 
April 27th, 1936. 





METALLURGY. 


446,200. December 22nd, 1934.—Macnesium ALLoys, 
Strasser, Hauptstrasse 11, Rorschach, Switzerland. 
According to this invention there is added to magnesium 
or magnesium alloys a compound composed of aluminium 
and zinc in the proportions corresponding to Al,Zng,, the amount 
of such addition being 6 per cent. of the magnesium or mag- 
nesium alloy. The magnesium may be alloyed with manganese, 
iron, or cobalt, for example. It is particularly advantageous 
to expose the alloys to high temperatures or submit them to 
artificial ageing processes (tempering at from 100 deg. to 
160 deg. Cent.). The result was an increase in hardness, 
elasticity, and an increase in the elongation limit. An alloy 
cast with 94 per cent. magnesium and 6 per cent. of the composi- 
tion Al,Zn,—that is, 4-7 per cent. zinc and 1-3 per cent. 
aluminium—possesses at first a Brinell hardness of 50, but after 
heat treatment one of from 89 to 99, or practically double the 
original hardness. Since an extraordinarily long period of heat 
treat t is required in the systems of magnesi lumini 
and particularly of magnesium-zinc or m ium-zine- 
aluminium, on account of their small penetrability, these alloys 
are attended by the great disadvantage that the prolonged 
heat treatment renders their structure coarser, which, in its 
turn, reduces their mechanical properties so as to render the 
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alloys unserviceable. Therefore, the alloy in question is raised 

temporarily to higher temperatures; for example,,if the heat 

treatment lasts from thirty to sixty minutes, from 420 deg. 

to 480-520 deg. Cent., which gives rise to very rapid homo- 

gaitee and prevents the grain from coarsening.—April 27th, 
936. ’ 


MISCELLANEOUS. 


446,174. October 22nd, 1934.—TuermMat Morors, J. L. 
Reutter, 9, Rue du Sommerard, Paris, France. 

This is a device for winding clocks, or similar purposes, which 
is operated by changes in the atmospheric temperature. A 
hermetically sealed: cylinder A contains a bellows B. The 
bellows is filled with a saturated vapour and the: intervening 
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space with a gas. The bellows will, consequently, expand and 
contract with changes of temperature. The linear movement 
thus obtained is converted into a rotary one, in one direction, 
bv the ratchet C and screw D. Acting against the opposition 
of the pendulum weight E this rotates the cylinder A, and, by 
means of a band on the pulley F, the clock is wound.— April 

22nd, 1936. 

446,212. February Ist, 1935.—Ro.iter MiILts ror CEREALS, 
Henry Simon, Ltd., Bird Hall-lane, Cheadle Heath, near 
Stockport, and J. H. Scott. 

This invention is concerned with the water cooling of rolls 
used in the milling of cereals. It is said that trouble has been 
experienced through the sagging of the tube used to introduce 
the water to the interior of the roll and its consequent wear. 
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According to the new arrangement the water, supplied at A, 
is led to the distant end of the roll by the tube B. This tube 
is held in position by spiders C, and is screwed into the beli- 
mouth piece D through which the water escapes into the water 
box E.. A short length of pipe F is also screwed into the piece 
D, and rotates therewith. It connects with the water inlet 
by means of the stuffing-box G.—April 27th, 1936. 


446,232. September 16th, 1935.—Macnet Corss, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

The object of this invention is to provide a process for com- 

7 coating the single iron particles of magnet cores for 

igh-frequency purposes with an insulating layer, and it consists 

in this, that the magnetic powder is first passed through a 

distributing device—for instance, a sieve—and directly there- 

after through an insulating liquid—for instance, a phenol 
formaldehyde resin, such as that used in the manufacture of 
the substance known under the Registered Trade Mark 

“* Bakelite ’’—dissolved in acetone, so that on its passage through 
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this fluid, each single particle is actually provided with a complete 
coating. The iron powder A passes from the receptacle B on 
to the sieve C, which is shaken. This sieve is of such a mesh 
that the single grains of the iron powder, after passing through 
this sieve, are completely separated from each other, and in this 
state are imme in poker D, which may be, for instance, 
a solution of a phenol fo dehyde resin in acetone. On sink- 
ing through the insulating liquid each single particle of the 
iron powder receives a complete coating of ol ~— material, 
since’ each particle is separated spatially from the others. 
The path through the insulating liquid is made sufficiently 
great. to ptiomay each particle receives the insulating cover- 
ing, with certainty, before the icles are er deposited 
on the bottom. e iron particles, thus completely insulated 





and accumulated on the bottom, can then be passed on for 


further working. By adding properly selected amounts of the 
dissolving in the viasnoin rf t the insulating liquid can be 
varied ‘according to requirement. It will generally be selected 
lower for the iron powder of finer grain than for the coarser 
particles. If the powder contains grains of very different 
sizes, instead of being stationary, the liquid can be employed 
in circulation, and thus it can simultaneously serve to separate 

further the particles,—April 27th, 1936. 

445,658. June 17th, 1935.—THe Mercnuanicat REcoRDING 
or Sounps, N. V. Philips’ Gloeil fabrieken, Emma. 
singel, Eindhoven, Province of North-Brabant, Kingdom 
of the Netherlands. 

This specification deals with the mechanical recording of 
sounds on films, so that they may be reproduced by optical 


methods, and goes very fully into the subject. A compound 
, and 





film is used comprised of a backing A, a transparent layer 
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an 0 ue covering C. A chisel D, with an obtuse angle, is 

‘brated by the sound waves in a direction normal to the surface 
of the ing film, and cute a track through the opaque covering, 
as indicated in the lower figure, which serves for reproduction 
purposes. It is explained that such films are not made with a 
constant thickness, which, naturally, interferes with the record, 
and means of overcoming this diflculty are described.—April 
16th, 1936. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
ee ee ee, ore 
of the week preceding the meetings. In all cases the TIME 
PLACE at which the meeting is to be held should be clearly stated. 











Turspay To Fripay, June 9TH To 12TH. 

Inst. or Brirish Founprymen.—Annual Conference in 
Scotland. ’ 

Inst. or MecHANICAL ENGINFERS.—Summer meeting at York. 

Tuxspay To Saturvay, Junge 9rH To 13TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Summer meeting in 

Scotland. 
Tuurspay, June lira. 

Rattway Civs.—Royal Scottish Corpn. Hall, Fetter-lane, 

E.C.4. * Life in a Booking Office,” Mr. C. E. Codd. 7.30 p.m. 
Monpay, June l5rn, to Saturpay, June 20TH. 

InstrruTIoN oF ELEcTRICAL ENGINEERS.—Summer Meeting 

in Scotland. 
Tuurspay TO SaTuRDAY,, JUNE 18TH TO 20TH. 

Newcomen Sociery.—Summer Meeting in London. 

programme, see page 579, May 29th issue. 
Friway, June 267TH. 

Guascow Universiry Cius, Lonpon.—Annual Summer 
Dinner, Trocadero Restaurant, W.1. Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 


from May 29th. 


For 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Laurence, Scorr anp: ELecrromorors, Ltd., ask us: to 
state that some exaggerated reports have appeared concerning 
the damage caused by a fire at their Manchester works on 
May 27th. The fire was confined to a section of the offices, and 
the factory was unaffected. The works are in full production, 
and the staff of the offices affected has been accommodated in 
other parts of the building. ; 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue Liverroon Rerriceration Company, Ltd., has received 
an order for supplying the refrigerating plant required for the 
new extension at Chambers’ Wharf and Cold Storage Company, 
London. The equipment includes a four-cylinder “ Polar’ 
sleeve valve compressor, direct coupled to an electric motor. 














CATALOGUES. 


Sypyery Rosz, 111, Gray’s Inn-road, W.C.1,—-Folders giving 
details. of various types, of indicators for liquid level indicating 
and controlling. c 

Diacrw Srrvcrores,. Ltd.,, Hoapiory House, Page-street, 
London, 8.W.1.—Pamphlets. describing the ‘‘ Diagrid ” system 
of construction. 

Tuos. Botton anp Sons, Ltd., Widnes, Lancs.—Particulars 





of the firm’s products in phosphor bronze, which include strip, 
sheets, wire, rods, bars, &c. 
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A Seven-Day Journal 


Dock Traffic Destination Census. 


WirH the co-operation of the Port of London 
Authority and the Transport and General Workers’ 
Union, Mr. Hore-Belisha, Minister of Transport, has 
arranged for a novel and important traffic census to 
be taken to-day. Much of the heavier commercial 
traffic reaches the- Metropolis from the docks, and 
any scheme of highway development in London must 
necessarily take this traffic into account. The 
periodical traffic censuses taken by the Metropolitan 
Police and the Ministry of Transport provide a 
reliable and informative record of the volume of 
traffic using the roads of London since 1904, but give 
no indication of starting and finishing points, nor 
of the route taken by the vehicle on its journey. It 
has therefore not hitherto been possible to chart 
systematically traffic movements across the Metro- 
polis. Arrangements have now been made in con- 
nection with the Highway Development Survey of 
London by Sir Charles Bressey now in pro; to 
take a census of traffic leaving London docks to-day, 
June 12th, without holding up vehicles and impeding 
the flow of traffic. Each driver when he leaves the 
docks and surrenders his dock pass will receive an 
‘* official paid ”’ postcard, on which to show at the 
end of his journey the route which he has followed in 
delivering his load. 


New Naval Orders. 


THe Admiralty announces that, subject to the 
settlement of certain details, it has decided to 
entrust the construction of the special service vessel, 
the tender to the “ Vernon” (H.M.S. “ Plover’), 
of the 1935 programme to William Denny and 
Brothers, Ltd., of Dumbarton. The sloop mine- 
sweeper of the 1936 programme is, it is announced, to 
be built by William Hamilton and Co., Ltd., of Port 
Glasgow, and the machinery will be supplied by 
Alexander Stephen and Sons, Ltd., of Linthouse, 
Glasgow. This earlier placing of the contracts for the 
present year’s programme will be welcome to many 
yards. On Saturday, June 6th, it was officially 
announced by Vickers-Armstrongs, Ltd., that an 
order had been received for three destroyers for the 
Argentine Government, and for the armament for 
four similar ships to be built at other shipyards. 
These vessels include, we learn, two destroyers to be 
built by John Brown and Co., Ltd., at Clydebank, 
and two at the Birkenhead yard of Cammell, Laird 
and Co., Ltd. In view of the new orders, Vickers- 
Armstrongs are transferrmg the hulls of the H.M. 
ships “ Afridi’ and “‘ Cossack” to their naval yard 
at Walker-on-Tyne, but the machinery will be built 
at Barrow-in-Furness. The Argentine contracts 
represent a total of about £2,800,000, and if the cost 
of the new cruiser school for midshipmen, constructed 
in Vickérs’ yard, be taken into account, then the 
sum recently spent by the Argentine Navy in Great 
Britain amounts to £4,800,000. 


The Oxy-Acetylene Congress. 


THE twelfth International Congress of Acetylene, 
Oxy-Acetylene Welding and Allied Industries was 
opened on Monday, June 8th, at the Guildhall. In 
reply to a message of loyal greeting from the delegates, 
a telegram was received from the King wishing the 
Congress every success. His Majesty had accorded 
it his patronage when he was Prince of Wales. In his 
opening address Lord Alness welcomed the delegates, 
numbering some 600 and representing fifteen nations. 
He pointed out that there were certain outstanding 
features in the present Congress ; that it was honoured 
by Royal patronage; that it coincided with the 
centenary of the discovery of acetylene gas ; and that 
it also coincided with the fiftieth anniversary of the 
first commercial production of oxygen. It was the 
first Acetylene Congress to be held in London for 
twenty-eight years. Monsieur A. Gandillon, Presi- 
dent of the Swiss Acetylene Association and of 
the Commission Permanente Internationale, then 
addressed the delegates, after which prizes awarded 
for the papers submitted were distributed by Lord 
Alness. On Monday evening His Majesty’s Govern- 
ment held a reception at Lancaster House, St. 
James’s, in honour of the Congress. The Minister cf 
Health and Lady Kingsley Wood received the guests. 
During the afternoon of Monday and onthe following 
days papers were read and discussed. On Tuesday 
evening a banquet was held at Grosvenor House, 
Park-lane. 


A Shipyard Disputes Arbitrator. 


ArT a joint meeting of the Shipbuilding Employers’ 
Federation dnd the representatives of the shipyard 
trade unions, which took place in Edinburgh on 
Thursday, June 4th, a new independent arbitrator, 
Mr. W. D. Patrick, K.C., was welcomed, and tributes 
were paid by both sides of the industry to the great 
value of an independent judgment in all forms of 
shipyard disputes. Mr. W. D. Patrick accepted the 
invitation of the employers and trade unions in the 


man at a general conference under the shipbuilding 
conciliation machinery in succession to Lord Robert- 
son, who recently resigned the office on being made a 
judge of the Scottish Court of Session. The position 
is one of great importance to the industry. Owing 
to the satisfactory working of the earlier stages of 
the shipbuilding procedure agreement, the inde- 
pendent chairman, who is brought in to preside at the 
general conference which is the final stage of the 
procedure, is not called upon very frequently, but in 
the last stage of the machinery he can often do much 
to bring about a satisfactory agreement between the 
parties. Both Lord Macmillan, who was the first 
holder of the office, and Lord Robertson rendered 
useful service in this respect. 


The Employment Figures. 


AccorRDING to a statement issued by the Ministry 
of Labour on Monday evening, June 8th, it is esti- 
mated that on May 25th, 1936, the number of insured 
persons, aged 16-64, in employment in Great Britain, 
exclusive of agricultural workers, was approximately 
10,831,000. This was 119,000 more than on April 
27th, 1936, and 472,000 more than on May 20th, 
1935. Agricultural workers became insured at the 
beginning of May, but statistics of the number of 
such workers in employment are not yet available. 
There was a further expansion of employment, 
between April 27th and May 25th, in nearly all the 
principal imdustries. Those showing the greatest 
improvement included building and public works 
contracting, engineering, iron and steel manufacture, 
the motor vehicle industry, and metal goods manu- 
facture. In none of the principal industries was there 
a marked decline in employment. On May 25th, 
1936, the numbers of unemployed persons on the 
registers of employment exchanges in Great Britain 
were 1,397,755 wholly unemployed, 225,285 tem- 
porarily stopped, and 82,002 normally in casual 
employment, making a total of 1,705,042. This was 
126,188 less than the number on the registers on 
April 27th, 1936, and 339,710 less than on May 20th, 
1935. The total on May 25th, 1936, comprised 
1,348,886 men, 52,214 boys, 255,509 women, and 
48,433 girls. 


Trainees in the Engineering Industry. 


At the Thursday meeting of the Annual Conference 
of the Amalgamated Engineering Union at More- 
combe, determined opposition was expressed to the 
dilution of labour by the introduction of trainees. 
Only by the casting vote of the President, Mr. J. C. 
Little, was an amendment which would have had the 
effect of instructing members of the union to take no 
part in training “‘ dilutees ” defeated. The Conference 
adopted a resolution affirming that there was no 
shortage of skilled labour in the engineering industry 
if efficient steps were taken to deal with the available 
supply, and instructing the executive of the union 
definitely to oppose the introduction of dilution from 
whatever angle either the Government or the em- 
ployers sought to introduce it, and to use the whole 
resources of the union to that end. Mr. Little stated 
that the Government was relying upon co-operation 
between the trade unions and the leaders of industry, 
but apparently the leaders of industry were doing 
much as they liked with regard to the kind of labour 
they were using, without either co-operation or con- 
sultation with the trade unions. 


The E. J. Fox Gold Medal. 


Ar the opening meeting of the Conference of the 
Institute of British Foundrymen, held at the Institu- 
tion of Engineers and Shipbuilders in Scotland, in 
Glasgow, on Wednesday morning, June 10th, Mr. J. E. 
Hurst, the retiring President, announced that to 
commemorate the introduction and perfection of 
the centrifugal casting process, Mr. E. J. Fox, the 
managing director of the Stanton Ironworks Company, 
Ltd., had presented to the Institute of British 
Foundrymen the sum of £500 to be invested as a 
trust, the revenue therefrom to be expended annually 
in the provision of a suitable medal to be awarded to 
any individual who had contributed in some out- 
standing way to the progress of the foundry industry, 
with particular reference to foundry metallurgy. 
The active association of the President of the Insti- 
tute, Mr. J. E. Hurst, with the development of the 
centrifugal casting process was regarded by Mr. Fox 
as creating a fitting opportunity to make this gift to 
the Institute. The Council of the Institute has con- 
veyed to Mr. Fox its willingness to administer this 
gift, and expressed its appreciation of the honour 
done to the Institute. ‘In view of the fact that the 
centrifugal casting process was developed largely at 
Stanton by Mr. E. J. Fox, the Council of the Institute 
has decided that the award shall be known as “ The 
E. J. Fox Gold Medal,” thus commemorating the 
important part played by Mr. Fox in securing for 
Great Brita the honour associated with the develop- 
ment of this important metallurgical process. In 
drafting the regulations to govern the award of this 
medal, the Council has had in view the desire expressed 
by Mr. Fox that an award of an outstanding character 
should be established not only within the Institute, 
but within the whole realm of foundry industry and 
foundry metallurgy throughout the world. Two dis- 





shipbuilding industry to become independent. chair- 





tinguished honorary members of the Institute, Sir 


Harold Carpenter, F.R.S., and Sir William Larke, 
have consented to act as advisors or assessors in the 
making of this award, and it is anticipated that the 
first award will be made at the Annual Conference in 
Derby next year. 


The Opening of Gatwick Airport. 


THE new airport at Gatwick, described elsewhere 
in the present issue, was officially opened by Lord 
Swinton, the Secretary of State for Air, on Saturday 
last, June 6th. Declaring the airport open, Lord 
Swinton said that a great public service had been per- 
formed for London and Europe by its construction. 
It was a happy example of co-operation between the 
airport owners, the air lines, and the great railway 
company which served it, a true partnership in 
transport of the present and the future. Lord. 
Goschen presided at a luncheon, which was attended 
by over 800 guests. In a subsequent speech Lord 
Swinton said there were unintelligent people who often 
asked when there would be an airport in the middle of 
London. The answer was that this could happen only 
when everybody had become so air-minded and un- 
esthetic as to cut down every tree in Hyde Park and 
turn that open space into an aerodrome. There was 
no other possible airport m London. The nearness 
of an airport to London could be measured in mileage 
or in quick conveyance. At Gatwick they had 
chosen the second alternative. There would be plenty 
of traffic. In 1934-35 the air passenger traffic had 
doubled. The present rate of increase was as great 
as that. Everybody in London who travelled or 
might travel by air might be grateful for the new 
airport. The toast of ‘‘ The Guests’ was proposed 
by Mr. D. L. Roberts, Chairman of British Airways, 
and was acknowledged by Mr. R. Holland Martin, 
chairman of the Southern Railway. After luncheon 
an aero display was given. 


Variable Steel Duties. 


Tue House of Commons in Committee discussed, on 
June 9th, Clause 6 of the Finance Bill, which gives 
the Treasury power to remove or reduce additional 
duties in respect of about twelve different classes of 
iron and steel products; introduces a system of 
quota certificates; and provides that regulations 
shall be made by the Board of Trade regarding the 
form in which the persons by whom, and the con- 
ditions on which, the certificates may be issued. Dr. 
E. L. Burgin, Parliamentary Secretary to the Board 
of Trade, was pressed to explain how these proposals, 
which were described as “‘ a novel application of the 
tariff principle,” would be worked. He said the 
clause gave legislative power to differentiate and it was 
proposed to allow a regulated quantity of imports to 
enter at a favoured rate of duty, while maintaining 
the normal rate on other imports. It would be for 
the Import Duties Advisory Committee to recom- 
mend what should be the normal rate and the reduced 
rate. The effect would be that whether or not any 
individual in this country could import steel at the 
reduced duty would depend on his relations with the 
British Iron and Steel Federation. Before that 
system could be adopted it was necessary for the 
Board of Trade to obtain assurances from the British 
Tron and Steel Federation on what would be its 
attitude in such cases. The Federation had under- 
taken to use its best endeavours to secure that 
adequate supplies of suitable steel were available for 
British consumers, and to secure an equitable distri- 
bution of such steel to the satisfaction of the Imports 
Duties Advisory Committee among all classes of 
consumers without discrimination. Several members 
urged that a White Paper should be issued giving the 
whole facts, on the ground that a new precedent for 
dealing with imports was set up. Dr. Burgin finally 
undertook to circulate a White Paper giving the 
fullest information before the Report stage, and the 
clause was carried by 213 votes to 134.” 


Anglo-Argentine Trade Negotiations. 


Now that negotiations have been started for a new 
Anglo-Argentine Trade Agreement to replace the 
so-called Roca-Runciman ment, concluded in 
1933, the Tariff Committee of the Federation of 
British Industries has been considering what attitude 
it should take up. Its conclusions may be sum- 
marised as expressing the belief of British industry 
that the working of the Agreement has constituted a 
progressive stage in United Kingdom export trade to 
the Argentine, and that, given certain amendments 
and improvements which, it is hoped, may be 
embodied in the new Agreement, there are good 
prospects for a continuation of the progress made 
during the past 2} years. With regard to the new 
Agreement to be negotiated, United Kingdom industry 
is pressing inter alia the following further pomts :— 
(1) The removal on a number of classes of articles of 
the 10 per cent. surtax ; the Argentine Government 
promised in the 1933 Agreement to give favourable 
consideration to this, but has not yet seen its way to 
carry it out; (2) the removal of the element of 
instability in the difference between the official and 
free rates of exchange for the payment of United 
Kingdom goods; and (3) some measures which will 
tend to prevent the competition to which United 
Kingdom exports to the Argentine have been sub- 








jected from certain other countries. 
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British Machine Tool Makers. 


By JOHN HOLLOWAY, M.I. Mech. E. 
No. 


CRAVEN BROTHERS (MANCHESTER), Lrp. 
TVHE original firm of Cravens was founded in 
1853 by the brothers Greenwood and William 
Craven, who started business in a small way in 
Manchester as designers and makers of machine tools. 
Success came early to the brothers, for at the end 
of their first year in business they found it necessary 
to move from the small works they at first oceupied 
and to take larger premises to cope with the demand 


FiG. 1-ONE OF THE MAIN ERECTING SHOPS 


for their machines. Again, a few years later, in 1863, 
they acquired still larger works in Osborn-street, 
Manchester, where they remained many years, making 
extensions. to the works at frequent intervals as 
business expanded. 

Periodic extensions to any business is a pretty sure 
indication of successful development, and it was so 
in the case of the Craven Brothers partnership. 
Orders for their products continued to increase, and 
in 1885 the partnership was merged into a limited 
company. The growth of the business continued, 
and as it was’ now impossible to extend further the 
Osborn-street works, all available ground having 
been covered, it was decided to transfere the business 
to a more open district, where space would be avail- 
able to erect larger works. This decision took effect 
in 1900, the company then purchasing 25 acres of 
land at Reddish, near Stockport, which later became 
the site of the present works. But business at 
Osborn-street continued, and it was not until 1920 
that these works, where so much of the firm’s reputa- 
tion had been made, were finally vacated, and the 
whole manufacturing resources transferred to Red- 
dish. Meanwhile, the name of the firm was changed 
to that of Craven Brothers (Manchester), Ltd., the 
change being made for the purpose of retaining the 
long association with the City of Manchester, where 
for nearly three-quarters of a century the business had 
been centred. 

Another change in the fortunes of the firm occurred 
in 1928, when the company was reconstituted by 
merging interests with one of the machine tool 
departments of Sir W. G. Armstrong, Whitworth 
and Co., Ltd., Joshua Buckton and Co., Ltd., and also 
Thomas Shanks and Co., Ltd., Johnstone, whose 
works were closed down, the manufactures being 
concentrated with those of Craven Brothers at 
Reddish, with the result that the latter works had to 
be considerably extended. 

In 1931 the company was reconstructed, and con- 


* The fourth of these articles, dealing with George Richards 
and Co., Ltd., appeared infour issue,of May 22nd. 
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siderable capital has since been expended in laying 
down new plant and equipment, so that the works 
now compares very favourably with that of any 
machine tool manufacturer at home or abroad. 

A view of one of the main erecting bays, shown in 
Fig. 1, will give an impression of the proportions of 
the factory. In addition to the extensive machining 
and erecting shops, there are large pattern shops and 





foundries, all equipped with modern tools and appli- 
ances. The ironfoundries have two departments, 


high-class castings up to 40 tons in weight. The 
works find employment for some 1200 employees, 
and the scope of the firm’s activities may be gauged 
by the fact that during the year 1934 upwards of 
5000 tons of finished machines were produced to meet 
customers’ requirements. 

At the time the machine tool department of Sir 
W. G. Armstrong, Whitworth was merged with 
Craven Brothers, an interesting photograph came 
into the latter’s possession. It shows an early Whit- 
worth lathe, made about 1828 at the works of Henry 
Maudslay, Lambeth, London, the birthplace of the 
world’s machine tool industry. At the time Joseph 
Whitworth was engaged there. An inscription upon 
the machine states that a number of these lathes were 
used in the Lambeth works up to 1885; also that this 
particular lathe was presented by the directors of 
Sir W. G. Armstrong, Whitworth and Co., Ltd., to 
Mr. Henry Ford, of Dearborn, Michigan, U.S.A., for 

















Fic. 2-6 - 


Foot WHEEL LATHE-—1901 PERIOD 





one being for light and the other for heavy castings. 
Each section is well served with cranes and lifting 
appliances, the heavy section having four 25-ton and 
two 10-ton overhead travelling electric cranes, and 
a 2-ton wall crane. In the light casting section there 
are two 10-ton overhead electric cranes. The total 
area of the combined foundries is approximately 
45,000 square feet, and they are capable of producing 








Fic. 3-7- 





Foot WHEEL LATHE-1911 PERIOD 
exhibition in the Ford Technical Museum. A repro- 
duction of this photograph is given in Fig. 5. 

This early Whitworth lathe is of interest as an 
exhibit, and as showing the conception of a lathe 
by the best tool makers of that period—more than a 
century ago. But from the nature of the design it 
appears to have been made for a specific purpose— 
possibly the generation of lead screws. 

















FiG. 4—MODERN IMPROVED LOCOMOTIVE 


WHEEL LATHE 
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As a contrast, and perhaps even more as a sharp 
reminder of the enormous amount of ‘development 
work British tool makers have accomplished, often 
without much appreciation, see Fig. 9, which shows 
a Craven 40in. centre electrically driven double rough 
turning lathe. It may be taken as typical of the 

















FIG. 5-LATHE MADE BY WHITWORTH, 1828 
general advancement that has been made in machine 
tool design since the days Maudslay and Whitworth 
were doing pioneer work. 

The name of Craven Brothers has generally been 
associated with the design and production of machine 
tools and equipment for the heavy engineering indus- 





saddles worked at each end, there being two at the 
front and one at the rear, as viewed from the work- 
man’s position. 

This machine is a fine specimen of tool-making 
craft, both as regards design and workmanship, 
while its utility in the machine shops of heavy engi- 
neering industries, marine or armament, cannot be 
doubted. It is of massive construction, the weight 
being 169 tons, exclusive of the electrical equipment. 
The swing over the saddles is 64in. diameter, and when 
used as a single lathe a length of 66ft. can be admitted, 
while as a double lathe 29ft. 6in. can be taken at each 
end. Ample power for heavy cutting is provided, 
there being 60/150 h.p. motors at each driving end. 
Special attention has been given to the operation of 
the lathe, and all adjustments are easily and quickly 
made. All the saddles have self-acting motions for 
sliding and surfacing, and quick power traverse along 
the bed. Safety interlocking devices are provided, 
making it impossible for conflicting gears to be 
engaged at the same time, while efficient lubrication 
to all working parts is assured by means of the “ one- 
shot ” type of lubricating pump. 

Machine tools for the manufacture of railway wheels 
and axles have always been one of Craven Brothers’ 
specialities, and the development of these tools has 
been consistently progressive over many years. A 
few illustrations will serve to show the general lines 
development has followed in this type of machine. 

Take, for example, the machine shown in Fig. 2, 
which is the 1901 model of Craven’s 6ft. wheel lathe. 





and by 1911 Craven Brothers were making a 7ft. 


wheel lathe of the type shown in Fig. 3. As will be 
seen, this tool marked a great advance on the 1901 
model. The step cone pulley has been displaced by 
direct motor drive, operating through gears to the 
inside spur wheel at the back of the face plate. The 
whole machine has been strengthened and stiffened 
to cope with the increased power and higher cutting 
speeds provided for. Other features noticeable in 
this design are the extra width of the machine bed, 
giving additional support to the slide and tool rests, 
the increased size of the main spindle bearings and 
housings, and the stiffening of the face plates. Power 
has been added for moving the loose head along the 
bed. 

But improvements in the design of Craven’s wheel 
lathe continued, and a recent production of the type 
is shown in Fig. 4, this being the Craven 7ft. 6m. 
face plate electrically driven heavy duty locomotive 
wheel lathe. This machine is arranged for constant- 
speed motor drive, and is adapted to turn simul- 
taneously without torsional strain of the axle the 
treads and flanges of locomotive driving wheels, 
7ft. 6in. in diameter on the tread when mounted on 
their axle with inside or outside journals at 4ft. $$in. 
gauge. 

A 35 h.p. constant-speed motor drives the machine 
through a six-speed gear-box to the driving shaft 
in the bed, and through gearing in each headstock 
to the face plate rings. The range of speeds is from 





4 to 3 r.p.m., and the feeds from approximately 























FiG. 6~HEAVY -DuUTY CARRIAGE AND WAGON WHEEL LATHE 


tries, particularly those connected with railways, 
armament manufacturers, and shipbuildmg and 
marine engineers. But, in addition, the firm has on 
a number of occasions been entrusted with the entire 
construction of railway works, including the complete 
equipment of machine tools, lifting and conveying 
machinery, and other necessary plant, while in other 
directions some of its machines have been specially 
designed to meet the requirements of the engineering 
trade in many parts of the world. 

An example of Craven’s heavy machine tools is that 
shown in Fig. 9. This tool has been designed for use 
either as a single or as a double lathe. The advantages 
of this arrangement will be appreciated by machine 
shop managers, as obviously there is no need for half 
the machine to be standing idle-when a short piece 
is being turned. In such cases the machine can be 
operated as two separate lathes, and the whole of the 
mechanism, as well as the floor space, can be utilised. 
In cases where the length of the work piece requires 














FiG. 7—HEAVyY - DUTY 


TRAMWAY WHEEL LATHE 


It will be noted the main drive is through a three- | jin. to }in. per revolution of the face plate for turning 


step cone pulley, geared direct into the spur wheel at 
the back of the face plate, and the self-acting motion 
to the slide rests is taken from a rocking shaft and 
levers through weighted chains to the ratchet wheels 
on the slide rest screws, the arrangement being typical 
of the practice of that date. But 1901 marked the 






















the wheels. 

The illustration indicates the massive construction 
of the machine, the wide bases of the headstocks 
forming a strong tie which effectively resists any 
tendency to lift under the heaviest cutting. It will 
be noted there are two compound slide rests mounted 








FIGS. 8 AND 9—HIGH-SPEED S.S. AND S. LATHE AND 40-INCH CENTRE DOUBLE ROUGH TURNING LATHE 


the full length of the lathe, it is used as a single 
machine, the left-hand headstock then being the 
driver and all six saddles brought into operation for 
turning ; when used as a double lathe both the head- 
stocks are brought into use for driving, and three 





end of that period, and the beginning of another. It 
was the year high-speed tool steels began to make 
their appearance in this country, and shook the whole 
machine tool industry throughout the world. 
Improvements in design followed very quickly, 


on rigid saddles, and longitudinal feed in both direc- 
tions is provided through ratchet boxes operated 
from the rocking shaft at the front of the machine. 
By means of an intermediate slide, the transverse 
feed is always maintained at right angles to the axis 
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of the lathe, while the slide for the longitudinal feed 
can be swivelled to any angle required. 

For calipering purposes the lathe is fitted with 
an adjustable pin gauge carried from a bar supported 
by brackets mounted on the headstocks, but kept 
clear of the vertical centre, so that the wheels can be 
lifted into and out of the lathe without interference. 

All gears are well guarded and are controlled 
by levers at the front of the lathe, and all running 
parts are efficiently lubricated by means of pumps of 
the one-shot type. 

The machine has a weight of 35 tons, exclusive of 
the electrical equipment. 

A number of lathes of this type have been fitted 
with a back rest for journal turning, the tool rest 
being arranged to clear a crank swing of 48in. and 
having cross and longitudinal traverse with continuous 
feeds from a totally enclosed four-speed gear-box. 

Another example of Craven Brothers’ products is 
illustrated in Fig. 6, this being a 4ft. electrically 
driven modern heavy-duty carriage and wagon wheel 
lathe of the “‘ through type.”” One of these machines 
was shown at the 1934 Machine Tool Exhibition at 
Olympia. In addition to tuning new carriage and 
wagon wheels, it is capable of re-turning wheels 
which have been worn in service. It will deal with 
wheels ranging in diameter from 2ft. 9in. to 3ft. Qin. 

















FiG. 10—PLANER OF 1903 PERIOD 


at 5ft. gauge, with axles having an overall length of 
2800mm. The main drive is from a 20/40 h.p., 
two-speed A.C. motor operating through a three- 
change gear-box. As the name “through type” 
implies, the machine is designed to allow sets of 
wheels to be run on to the lathe from the rear and 
to pass out at the front on to rails in the machine 
shop, after the turning operation is finished, each 
set of wheels passing through the machine from back 
to front, the headstocks and tool rests being traversed 
along the bed by power to clear the wheels and axle. 
The loading and unloading of work on to and off the 
machine is independent of lifting cranes, each set 
of wheels being lifted to the correct height for machin- 
ing and then lowered again on to the rails by means of 
a lift, which is permanently fixed in the centre of the 
bed for the purpose, and is operated by means of an 
enclosed reversible electric motor. 

This time and labour-saving device will be properly 
valued by all who are responsible for the expeditious 
handling of heavy parts in the machine shop. 

The tool rests are Craven’s standard flat-top 
design. Hand adjustment is provided, and there is 
quick power motion in both directions. All controls 
are of the push-button type, and, as is seen in Fig. 6, 
they are conveniently arranged on a pillar close to the 
operator’s position. 

The weight of this machine, excluding electrical 
gear, is 35 tons. 

A machine built to the order of the London 
Passenger Transport Board by Craven Brothers is 
shown in Fig. 7. It is designed to re-turn, simul- 
taneously, the profiles of a pair of tramway wheels 
which have become surface hardened in service. 
This heavy-duty tramway wheel lathe will turn 
wheels having diameters ranging from Ift. 9jim. to 
2ft. 7jm. It will also deal with other types of tram- 
way wheels and axles having diameters of lft. 6in. 
to 2ft. 9m. These wheels, which have to be re-turned 
periodically, are made from heat-treated steel of 
70/80 tons tensile, but the ‘‘ Craven ”’ lathe is capable 
of dealing with tires 10 per cent. higher than this in 
tensile and hardness. ; 

This machine is equipped with loading and unload- 
ing mechanism, similar to that described in connec- 
tion with Fig. 6, and therefore has the same advan- 
tages in this respect. The main drive is by a two- 
speed motor through a gear-box having two changes 
of speed. The turrets carrying the cutting tools 
can be seen in Fig. 7. They are pneumatically operated 
and have three positive positions for tooling. These 
turrets are Craven’s patented type, and give full 
protection to all sliding surfaces and feed screws 
against cuttings or swarf. 

Powerful pneumatic clamps are fitted to the 
headstocks, and hold them securely to the bed after 
being brought into position for turning the wheels. 

Some idea of the efficiency of this machine will 
be gathered from the fact that the firm give a guarantee 





‘to turn a pair of service hardened driving wheels 
31}in. diameter on the tread in a floor-to-floor time 
of twenty-five minutes, or a pair of pony wheels 
2lfin. diameter on the tread in a floor-to-floor time 
of twenty-one minutes, the wheels being turned on 
the tread and flanges, without side facing, with cuts 
fin. deep and }in. feed, with a cutting speed of 15ft. 
per minute on 85 tons tensile steel tires. 

Tests taken at Craven’s works showed that even this 
performance could be materially improved on. 

The foregoing examples of Craven Brothers’ produc- 
tionsshow thethoroughness with which this British firm 
has developed special machinery for rapid and accurate 
output of specific parts, connected with rolling stock 
on rail and road, in this country and many other 
parts of the world. They are also makers of other 
special machine tools, such, for instance, as railway 
axle plant. This plant was fully described and illus- 
trated in the issue of THE ENGINEER dated October 
6th, 1933, and therefore needs no further description 
here. 

But this firm’s activities have not been confined 
to that particular branch alone, important though 
that is, and a few illustrations will indicate the 
wider and more general types of machine tools which 
are made at the Vauxhall Works. 

Take, for instance, the heavy-type high-speed 
rapid-production S.S. and S. lathe shown in Fig. 8. 
A ‘Craven ”’ 24in. centre lathe, with length of bed 
to take 15ft. between centres, and swing 36in. dia- 
meter over the saddles. This may be taken as an 
example of the general-purpose heavy high-speed lathe, 
designed to use to advantage the best cutting tools 





struction. It is capable of planing 30ft. long, 12ft. 6in. 
wide, and 10ft. high. The massive proportions of 
the machine, denoting ample strength to resist 
distortion under heavy cutting, are seen in the illus- 
tration. The main drive is by 80 h.p. ‘‘ Lancashire ”’ 
patent planer equipment, with a 10 h.p. auxiliary 
motor for driving the feed and quick-traverse 
mechanism. The tool boxes on the cross slide have 
separate self-acting feeds for vertical, horizontal, or 
angular cuts. All the tool boxes are also fitted with 
Craven’s patented electro-magnetic tool lift, a device 
that is automatically operated to coincide with the 
table reversals, and will operate at any angular 
position of the tool slide through 180 deg. 

Cutting speeds provided are for 25ft. to 100ft. 
per minute, and return speeds from 80ft. to 180ft. per 
minute. 

Full control of the machine is given from pendant 
switches close to the operator’s working position. 
These have eight push-buttons clearly marked for 
all the movements, such ds start, stop, inch forward 
and reverse, foed on and off, &c. 

Electrical interlocking of the buttons effectively 
prevents danger of accident. There are also limit 
switches to guard against overrunning the saddles 
on the cross slide. Special attention has been 
given to the lubrication of this tool, and forced 
lubrication is carried to the sliding ways in the bed 
and to all main bearings, while the spiral pinion and 
driving gears run in an oil bath The total weight 
of the machine, without electrical equipment, is 
140 tons. 

During the lean years that followed the Great War, 

















FiG. 11—-MODERN HIGH-SPEED TABLE PLANING MACHINE 


available. It is driven by a 50 h.p. A.C. motor, 
running at 720 r.p.m. There are sixteen changes of 
spindle speeds, and eight changes of feeds. The 
main spindle is of 0-5 carbon steel, 10in. diameter, 
accurately ground and running in phosphor-bronze 
bearings, with ball thrust bearings to take the end 
thrust. All auxiliary shafts are splined, and run on 
ball or roller bearings, the high-speed shafts and 
pinions are made in nickel chrome steel. Each of 
the two saddles is, fitted with taper turning gear, and 
has self-acting sliding and surfacing feeds, with quick 
power motion for movement along the bed. Inter- 
locking gear and safety slipping clutches guard 
against accidental breakdown. The electrical controls 
are of the push-button type, these being placed on 
each saddle convenient to the operator. The weight 
of this tool, not including motors, is 29 tons. 

In addition, Craven Brothers are makers of planing 
machines, and this type of tool has been developed 
by them over a period of many years. The machine 
shown in Fig. 10 illustrates the stage their design 
had reached in 1903, whilst that in Fig. 11 is an 
example of Craven’s modern high-speed table planing 
machine. 

The contrast between the two indicates the 
measure of advancement in planing machine design 
made over a period of years. There have naturally 
been intermediate designs, but the two illustrations 
given unmistakably show the period to which they 
belong. The 1903 machine, Fig. 10, had the overhead 
motor drive, as many other early motor-driven 
planers had. 

The machine shown in Fig. 11 is of recent con- 


when the heavy enginee1ing industry all over the 
world was so adversely affected, Craven Brothers 
succeeded in developing new lines of manufacture, 
including roll grinding machines for the paper and 
tin-plate trades, roll turning lathes, square ingot 
turning lathes, and machinery for dealing with 
automobile crankshafts, oil engine cylinder blocks, 
&c. More recently the company has arranged with 
the Rigid Milling Machine Company, of Switzerland, 
to manufacture under licence a complete range of 
the “‘ Rigid ” type milling machine. 

The extensive plant installed at the Reddish 
works being suitable for these various lines of manu- 
facture, some of the machines mentioned above were 
on view under power for demonstration at the 1934 
Machine Tool Exhibition, and any who had the 
opportunity of inspecting them could hardly fail 
to be impressed with these fine examples of specialised 
machine tools. But they cannot be dealt with in 
detail now. The activities of the firm already 
described, and the illustrations of some of its produc- 
tions, will suffice to indicate the progress of Craven 
Brothers throughout the many years they have been 
engaged in the design and manufacture of machine 
tools. 








A prizE of £10,000 has been offered by Mr. I. W. 
Schlesinger for an air race from London to Johannesburg, 
to celebrate the opening of the Empire Exhibition in 
Johannesburg next September. The organisation of the 
race will be undertaken by the Royal Aero Club and it will 





be confined to pilots and aircraft of the British Empire. 
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The Cunard White Star Liner 
“Queen Mary.” 


No 


u V. 


; , (Continued from page 595, June ith ) 


AUXILIARY AND DECK MACHINERY. 


[* our last article we described the electrical dis- 
tribution system and the electro-hydraulic steer- 
ing gear. In Fig. 35 we show two of the 350 B.H.P. 
motors for the steering gear. A small but important 
auxiliary connected with the lubrication of the rudder 
pintles and the stern tube glands is the electrically 
driven mechanical lubricator designed and supplied 
by C. C. Wakefield and Co., Ltd. It consists of a 
special arrangement of a Wakefield No. 2 pattern 
marine lubricator direct coupled to a geared 4 H.P. 
electric motor. The lubricator reservoir is divided 
into eight oil-tight compartments, seven of which 
each communicate with a separate forced feed pump. 





Fic. 35-350 H.P. STEERING GEAR MOTORS—LAURENCE SCOTT 


There is thus a separate pump and container for each 
feed, ensuring that an accurate check on consumption 
is made. In a separate compartment below the 
divided reservoir runs a worm-driven excentric shaft 
operating the seven pump units. All parts run 
in oil, and the chamber may be replenished by pouring 
oil through an opening at one end of the oil container. 
Four of the pump plungers are designed to pump 
1 pint of oil per hour, and these supply a separate feed 
of oil to each of the stern tubes. The remaining three 
pump units are for the lubrication of each of the three 
rudder pintles, and are designed to deliver a maximum 
of just over } pint of oil per hour. The oil delivery to 





holding surface than any other type, and present 
a larger area of resistance in relation to their overall 
size and weight. The chain cables are also of Taylor 
manufacture, and were made by the company’s 
“Tayco”’ patented process. They were electrically 
forged from Siemens-Martin steel, having a tensile 
strength of 31 to 35 tons per square inch. The dia- 
meter is 4}in., the length 330 fathoms, the 
weight 150 tons, and each link weighs about 2 ewt., 
and is 244in. long and 14#in. wide. 

The joining shackles are of the lugless type, which 
the makers claim has a great advantage over the 
older ““D” form of shackle, giving a smoother run 


over the lifters with no jambing on the windlass and 





a general reduction in the wear and tear. 






Each cable holder and capstan is driven through 
spur and bevel gearing from the deck below by a 
292 B.H.P. electric motor running at 400/720 r.p.m., 
which is controlled on the Ward Leonard system. 
Normally, the port cable holder and capstan will be 
worked entirely independently of the starboard cable 
holder and capstan, or of each other, but in an 
emergency the port motor can be clutched in to 
drive the starboard cable holder and/or the capstan, 
or vice versd, as may be required. 

The Napier brake which controls each of the cable 
holders differs from an ordinary brake in that its grip 
on the brake drum is proportional to the weight of 
the load which it has to hold, and the speed at which 
it is falling. The operator has only to turn the brake 
hand wheel to cause the brake to engage itself. 
In.a rough sea, when riding at anchor, should the 
ship plunge, the brakes will automatically tighten 
on the load. Each of the brakes is fitted with 
worm actuating gear, the brake control boxes being 
placed well aft of the cable holders so that the 
operator stands 12ft. clear of the chain cables. 

The cable holders, driving discs, brake sole plates, 
deck plates, gear sole plates and motor sole plates are 
made of cast steel. . The first reduction gear wheels 





are made of forged steel, and the other gear wheels 








The whole of the chain cables were tested at Lloyd’s 
proving house, at Netherton, to a tensile stress of 
289-4 tons. Previously, a three-link test piece was 
selected by the superintendent of the proving house 
from each length of 15 fathoms, and these pieces were 
tested to a breaking stress of 405-1 tons, which they 
all withstood, without showing any signs of fracture, 
or disturbance to the welds. In the preliminary 
stages of manufacture a three-link test piece was 
tested to destruction, and withstood 693-4 tons 
before breaking. Two subsequent three-link test 
pieces were also tested to destruction, and withstood 
675 tons and 690-9 tons respectively before they 








FIG. 35—-MOTORS AND MOTOR GENERATORS IN FORWARD CAPSTAN 


ROOM—LAURENCE SCOTT 


are made of cast steel, all having machine-cut teeth. 
The cable holder and capstan spindles, shafts, brake 
straps and pins are made of forged steel. The capstans 
are of semi-steel and fitted with forged steel whelps. 
The fast-running journals are fitted with ball and 
roller bearings, the other journals are fitted with gun- 
metal bushes of ample area, while the footstep bushes 
are made of white metal. Slide-on nipples are fitted 
at the various bearings, and the lubrication is done by 
means of a grease gun. 

The full load pull at each cable holder is 60 tons 
at 50ft. per minute. The controller has fifteen steps 
in either direction, giving a great variety of speeds, 























Fics. 37, 38 AND 39—METROVICK—CLYDE GANGWAY WINCH, 


stern tubes and rudder pintles can be adjusted from 
maximum to zero by means of regulating screws on 
the lubricator. A special Wakefield stern-tube 
oil is used. 


ANCHORS, CABLES, AND WARPING GEAR. 


The two stockless bower anchors are of the improved 
“ Dreadnought ” type, and were made by Samuel 
Taylor and Sons (Brierley Hill), Ltd. They weigh 
16 tons each, and are the largest bower anchors yet 
made. A spare anchor is also carried. They are 


designed with four large tripping wings, which ensure 
that the anchor takes hold immediately it reaches 





the bottom. It is claimed that they have a greater 


CARGO WINCHES, AND 
fractured. These tests, it is held, showed conclusively 
the uniformity and the strength of the cables. 

The electrically driven anchor and warping gear 
was supplied by Napier Brothers, Ltd., of Glasgow. 
A view in the capstan house showing the motors and 
gearing for driving the cable holders and the capstans 
is given in Fig. 36, while in Fig. 41 a view on the fore- 
castle showing the capstans and the cable gear is 
reproduced. The equipment comprises one cable 
holder each side, port and starboard, complete with 
scroll connecting gear and brake sole plate with 
Napier automatic differential self-holding brake for 
controlling the anchor and cable, and one warping 
capstan. 








MAILS AND BAGGAGE WINCH 


including a very slow creep speed for housing the 
anchor, and a slack speed of 90ft. per minute. When 
the pull reaches 140 tons, the motor stalls of its own 
accord. The full load pull at each capstan is 36 tons. 

Napier Brothers, Ltd., also supplied six independent 
electrical warping capstans, each driven through worm 
and bevel gearing from the deck below by a 216 
B.H.P. electrical motor running at 360/900 r.p.m., 
and controlled on the Ward-Leonard system. 

The full load pull of each of these warping capstans 
is 36 tons at 60ft. per minute. Each controller has 
fifteen steps in either direction, giving a great variety 
of speeds, including a very slow creep speed and a 
slack speed of 150ft. per minute. When the pull 
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reaches 58 tons each motor stalls of its own accord. 

There are two independent electrical warping 
capstans, each driven through worm and bevel gear- 
ing from the deck below by a 180 B.H.P. electrical 
motor running at 360/900 r.p.m., and controlled on 
the Ward-Leonard system. The full load pull of 
each of the two warping capstans is 30 tons at 60ft. 
per minute. Each controller has fifteen steps in either 
direction, giving a great variety of speeds, including 
a very slow creep speed and a slack speed of 150ft. 





Fic. 40—-VIEW ON BOAT DECK 


per minute. When the pull reaches 48 tons, each 
motor stalls of its own accord. 

The capstans are made of semi-steel and are fitted 
with forged steel whelps. The deck plates, gear bed- 
plates, and motor bed-plates are made of cast steel. 
The bevel wheels and pinions are made of cast steel 
and have machine-cut teeth. The capstan spindles 
and shafts are made of forged steel. The worm wheel 
rims are of phosphor bronze with machine-cut teeth 
working into accurately machined forged steel worms. 
The worm gears are carried in cast iron gear cases of 
specially heavy section, and the journals are fitted 
with ball bearings of the double-purpose type. The 
other journals are fitted with gun-metal bushes of 
ample area, while the footstep bushes are made of 
white metal. Slide-on nipples are provided at the 
various bearings and the lubrication is done by means 
of a grease gun. 

The electrical equipments for the anchor and 
warping gear, the 36-ton warping capstans, and the 
30-ton warping capstans were made by Laurence, 
Scott and Electromotors, Ltd. 

Two electrically driven warping capstans of 10 tons 
capacity were also supplied by Clarke, Chapman and 
Co., Ltd. Each of them is designed to exert 
a pull off the barrel of 10 tons at 80ft. per minute and 
to slack rope at 150ft. per minute and is driven by an 
80 H.P. 710/1330 r.p.m. motor. The control gear is 
of the Ward-Leonard type. The barrel revolves on 
the capstan post and has a diameter of 30in. over the 
whelps. The warping winch is worm and spur geared 
to meet a duty of 36 tons at 60ft. per minute up to 
150ft per minute slack rope. It is driven by a 
216 H.P., 360 r.p.m. motor. It is fitted with two 
32in. diameter warp ends carried on an extended 
shaft at 43ft. 93im. centres. 


ELeEctric WINCHES. 


Included in the deck machinery equipment are the 
electrically driven deck winches, of which there are 
in all fifteen, all of the Metrovick-Clyde silent 
running worm geared type, supplied by ‘the Metro- 
politan-Vickers Electrical Company, Ltd. There are 
six cargo winches, designed to lift 2 tons at 290ft. per 
minute, or 6 tons at 125ft. per minute ; three mail 
and baggage winches, capable of lifting 1 ton at 300ft. 
per minute ; six gangway winches, capable of lifting 
3 tons at 40ft. per minute, or 14 tons at 80ft. per 
minute. They are illustrated in Figs. 37, 38, and 39. 

All the winches are self-contained and complete. 
The electrical driving and controlling apparatus is 
built into the winch carcase, the whole forming a 
water-tight deck mounting equipment ready for 
direct connection to the ship’s mains. In every case 


the drum shaft is driven through a worm reduction 
gearing which runs in an oil bath. The cargo winches 
and the mail and baggage winches are each provided 








with a centre barrel and two free-standing warping 
ends, while the gangway winches are provided with 
two warping drums. 

There is a magnetic brake, which is released when 
the motor is switched on and which comes into 
operation when current is switched off, designed to 
hold the maximum load. The cargo winches and 
the mail and baggage winches have, in addition, 
a mechanical foot brake and a centrifugal brake, 
besides having a handle connected with the magnetic 











Fic. 41—ANCHOR 


brake which can be used to release the brake and 
allow the winch to lower by gravity. The foot brake 
is operated by a conveniently placed lever and is of 
the internal expanding type. The centrifugal brake 
only comes into action when the maximum safe speed 
has been attained and prevents this speed being 
exceeded whether the winch is running under power 
or lowering under gravity. The winches are driven 
by compound wound motors having sufficient shunt 
winding to prevent unduly high speeds on light load. 








been pressed. A pendulum time delay device on the 
control gear of the cargo and mail and baggage 
winches prevents too rapid acceleration, even if the 
master controller is thrown right over to the ‘‘ full on ”’ 
position in either direction. In the design of these 
winches an effort has been made to produce a machine 
which, besides being weatherproof, is practically 
mistake-proof. 

In addition to the winches above mentioned, the 
Metropolitan-Vickers Electrical Company, Ltd., also 








CABLES AND WARPING GEAR ON FORE - CASTLE 


supplied 230 motors of the company’s special silent 
running pattern for the Thermotank Company’s 
purification-louvre system, aggregating some 
1100 H.P., and nineteen motors of 336 total H.P. for 
the same company’s separate engine-room ventilation 
system, while other motors were supplied for the 
Carrier Engineering Company’s air conditioning plant 
for the public rooms and the mechanical exercising 
machines supplied for gymnasium use by the firm of 
Spencer Heath and George, Ltd., of London. In all, 
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Fic. 42—‘‘ THERMOVENT "’ 


The motors are designed to work with a fixed brush 
position and operate at all loads without injurious 
sparking. 

The control gear, which consists of a master con- 
troller operating contactors, is situated m a separate 
compartment in the winch carcase in the case of the 
cargo winches and the mail and baggage winches. 
In the gangway winches the master controller is 
replaced by “start” and “stop” push buttons, 
which are conveniently placed for operation, and 
starting up is automatic when the “ start ”’ button has 
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PANEL 


the 296 Metrovick motors on the ship develop 
about 2050 H.P., while the same firm supplied about 
one-quarter of the electric lamps. 


VENTILATING, HEATING, AND AIR CONDITIONING. 


In previous articles we have made reference to the 
distribution of air in the engine-rooms. We now pass 
to the ventilating, heating, and air conditioning plant 
for the passenger accommodation. The plant supplied 
by Thermotank, Ltd., of Govan, Glasgow, including 
that for ventilating the engine-rooms, comprises over 
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260 Thermotank fans with driving motors amounting 
to 1400 B.H.P. The total length of the air ducts and 
trunking exceeds 40 miles and the amount of air 
delivered and exhausted through them exceeds 118 
million cubic feet per hour. Each unit comprises an 
electrically driven fan, air heater, and air humidifying 
arrangement in a galvanised steel casing with the 
control valves, and the warmed or cooled air is supplied 
to a variety of punkah-louvre fittings in the public 
room and passenger cabins. 

Automatic temperature control is arranged for 
use in the tourist lounge when used as a cinema, 
while in the kitchens, which adjoin the dining 
saloons, a balanced system of ventilation has 
been adopted so that the conditioned supply 
in the dining saloons is not used by the kitchen 
exhaust fans. 

No less than five independent air conditioning 
plants have been supplied by the Carrier Engineering 
Company, Ltd., of London, to serve the main dining 
saloon, tourist saloon, main lounge, and barbers’ 
shop. The plants are designed to maintain comfort- 
able conditions of temperature and humidity in the 
extremes of New York weather ranging from zero 
degrees Fahrenheit in winter to 100 deg. Fah. in 
summer, with every possible variation in humidity 
which can naturally occur. 

Each of the plants comprises supply and extraction 
fans, dehumidifiers, steam heater batteries, auto- 
matic air dampers, temperature, and humidity con- 
trolling equipment, &c. The plants have a combined 
capacity of nearly 7,000,000 cubic feet per hour, and 
two of them serve the main dining saloon and the 
other three the tourist saloon, the main lounge, and 
the barbers’ shop respectively. Associated with the 
plants there are three sources of refrigeration. The 
bulk of the load is provided by means of a steam 
ejector type refrigerating apparatus, which is arranged 
in the aft auxiliary generator room. The refrigeration 
for the tourist saloon is taken from one of the standby 
CO, plants installed in connection with the cold 
rooms, while the barbers’ shop has an independent 
methyl chloride refrigerating machine arranged 
alongside the air conditioning plant, and local to the 
spaces served. The refrigeration for all the larger 
plants is distributed by means of cold water, which is 
sprayed in the various dehumidifiers. In the case of 
the tourist saloon, however, this water is cooled in a 
CO, evaporator at tank top level aft, which is inter- 
connected with the refrigerating plant in an adjacent 
compartment. 

The refrigerated water for the plants serving the 
main dining saloon and lounge is cooled directly in 
the steam ejector apparatus already mentioned. 
This apparatus is of interest because it is the first, 
we are informed, to be installed aboard any ship 
for air conditioning purposes. Cooling is effected 
by continuously evaporating a small fraction of 
the water circulated. Since this evaporation has 
to take place at temperatures between 40 deg. 
and 50 deg. Fah., a high vacuum must be main- 
tained in the evaporating chambers, which is 
maintained by means of a series of steam ejectors, 
which extract the water vapour from the evaporat- 
ing chambers, compress it and discharge it, together 
with the ejector steam, into a surface condenser. 

On the ‘‘ Queen Mary ”’ the steam ejector system of 
refrigeration was favoured because it did not add 
appreciably to the auxiliary electrical load, and in 
warm weather when refrigeration is required there 
is ample steam-raising capacity available from the 
auxiliary boilers which are installed to carry the 
winter heating load. Furthermore, there is, of course, 
no difficulty at sea in getting an adequate supply of 
circulating water for a comparatively negligible 
power expenditure. 

Although the various air conditioning plants 
referred to differ in arrangement, each comprises 
essentially one or two supply fans, Carrier marine 
type dehumidifiers, preheater, and main heaters, one 
or more exhaust fans, and various automatically 
operated air dampers. The dehumidifier consists 
of a heavy galvanised sheet steel casing with a tank 
beneath. Arranged in the casing is a series of special 
spray nozzles, through which water is pumped at a 
high enough pressure to create an extremely dense 
bank of mist. The air to be conditioned is drawn 
through this mist, the temperature of which deter- 
mines the final condition of the air. In summer the 
water sprayed in the dehumidifiers is cooled by means 
of refrigeration, and so both cools and dehumidifies 
the air. In winter the dehumidifiers reverse their 
function and add moisture to instead of abstracting 
it from the air passing through them. All the fans 
associated with the installation have direct-coupled 
driving motors, and are generally provided with speed 
control. Special precautions have been taken to 
ensure that all fans shall be silent and vibrationless, 
so that no noise is communicated to the rooms served 
or the ship’s structure. Owing to the great differ- 
ences in temperature and humidity between the air 
surrounding the plants, and that supplied by them to 
the several rooms, many thousand square feet of 
cork slab has been used for insulating the equipment 
and ducting connected with the air conditioning 
plants. 

The automatic control system is pneumatic and 
the thermostats in the rooms and on the various plants 
regulate the flow of compressed air to motors which 


control the admission of steam to heaters. In this 
way the temperature and humidity of the air supplied 
to the rooms are varied automatically to maintain 
comfortable internal conditions irrespective of the 
weather and variations in the room conditions. 

In the individual cabins there are also electric 
fans with two speeds to supplement the mechanical 
ventilation. There are, too, special radiators designed 
to heat the air supplied by the punkah-louvre fittings. 
Such a fitting is that supplied by Thermovent (1936), 
Ltd., of 1039, Argyle-street, Glasgow, which we illus- 
trate in Fig. 42. This apparatus which can be used 
with safety in special suites and state rooms, has been 
approved by Lloyd’s. As our illustration indicates, 
the apparatus comprises a heating element which is 
designed to operate at a comparatively low tempera- 
ture, such as will emit dark radiation only. As 
Fig. 42 shows, the element is housed within the vertical 
part of a cowl-shaped metal duct or vent, surrounded 
by an intermediate vent and outer casing, forming 
a@ main air passage with two distinct surrounding air 
spaces. When the heating element is energised, the 
air in contact becomes warm and ascends by convec- 
tion to be emitted through an air grille into the cabin. 
Any radiant heat given out by the element and not 
convected is absorbed by the walls of the centre 
vent, heating the metal of the duct and causing further 
convection of air to take place in the space between 
this vent and the intermediate vent. Thus heat 
which escaped convection at the first stage is con- 
vected in the air space between the central and inter- 
mediate vent. Any rise in temperature of the metal 
of the intermediate vent, due to absorbed radiation, is 
further convected in the air space between this vent 
and the outer casing, and by this alternate process 
of radiant heat absorption and convection in succes- 
sive stages between the centre vent and the outer 
casing, a diminishing temperature gradient is obtained 
from an air temperature of approximately 400 deg. 
Fah. in the centre vent containing the element to 
that of room temperature at the outer casing, each 
surrounding air space producing a successive drop in 
temperature by convection, without the use of heat- 
insulating materials. The graded reduction in tem- 
perature is made possible by the peculiar assembly of 
the air ducts. As there is no metallic connection 
between the vents, the outer surfaces are cold and 
can quite well be enclosed behind veneered woodwork 
or panelling without fear of damage to the decorated 
surfaces, which remain at the room temperature. 
The drawing reproduced in Fig. 42 shows in cross 
section and elevation the general details of a 1-kW 
non-luminous Thermovent panel, from which the 
disposition of the vents in relation to the heating 
elements can be seen. The heating element is of the 
resistance type comprised of nichrome ribbon wound 
on a mica former which is clamped under pressure 
between two carefully ground flat surfaces of a cast 
iron radiator, having vertical fins to dissipate and 
to promote convection of heat, each element being 
loaded to dissipate 500 watts. The element electrodes, 
which are of ample current-carrying capacity, are 
heavily insulated and securely fixed to the radiator 
block, thereby preventing the possibility of damage 
when replacing elements. Where glow panels are 
fitted, two te circuits are provided to give 
glow effects without heat if desired. 

(To be continued.) 








The Production of Petrol by the 


Hydrogenation of Bituminous Coal* 
By F. E. SMITH, M.A.t 


HistoRY AND PRINCIPLES OF THE HYDROGENATION 


PRocEsS. 


Introduction.—The Industrial Revolution from its incep- 
tion until the end of the nineteenth century was based 
essentially on coal, but two other sources of primary 
power have since oeen developed with far-reaching 
results—hydro-electric energy and petroleum oils. While 
hydro-electric power has had an appreciable influence 
on coal consumption, its ultimate economic scope is 
limited, and it is unlikely to be of much importance to 
Great Britain while our coal supplies last. Oil, on the 
other hand, has not only become a rival to coal for heating 
and steam-raising purposes, but has opened up entirely 
new fields through the internal combustion engine, and 
has, indeed, led to a new era in civilisation through the 
motor car and the aeroplane. The possibility of convert- 
ing coal into oil has thus become a matter of supreme 
importance for those countries which, like our own, 
possess coal in abundance, but little or no natural 
petroleum. 

Table I gives the approximate fundamental composi- 
tion of the number of typical carbonaceous materials, and 
in considering the production of petrol or other pure hydro- 
carbons from the materials mentioned, the figures in the 
column giving the carbon-hydrogen ratio are particularly 
important. It will be seen that all types of coal and tar 
are very deficient in hydrogen, compared with crude 
petroleum and petrol, and therefore it is fundamentally 
impossible to obtain high yields of ‘ petrol” or light oils 
by simple heating (i.e., carbonisation or “ cracking” of 
such materials). The ultimate result of such a process 
must always be the production of a large proportion of 
coke, together with hydrocarbon gases, some tars (impure 
heavy oils), and a very limited amount of light spirit 
(petrol). 

* Institution of Mechanical Engineers, York. 

+ Chief engineer, I.C.I. (Fertilizer and Synthetic Products), 








adjust dampers and automatic valves, which, in turn, 
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The essential feature of the hydrogenation process, 
whether applied to coal, to tar oils, or to petroleum oils, 
is that gaseous hydrogen is supplied from external sources 


to make good any deficiency in the feed stock. In this 
way the production of coke is avoided and very high 


Tasie I —Composition of Typical Carbonaceous Materials. 


| 





| Other | Free 
Carbon.|Hydro- | ele- |Ratio| Ash. 'mois- 
gen. | ments! C/H. ture. 
Solid fuels— 
Typical clean bitu- 
minouscoal.. .. 85:7 | 5-5 8-8 | 15-6| 3-8, 6 
Anthracite -| 92-0 | 3-9 | 4-1 | 23-6) 3-8) 2 
Lignite .. .. 66-0 | 4:5 | 29-5 | 14-7| 7-12 20-50 
Liquid fuels— | 
Coke oventar.. ..| 91:6 | 5-2 3-2 | 17-6 
Low-temperature tar, 85:2 | 8:5 6-3 | 10-0 
Motorbenzole.. ..;| 91-7 | 8-0 0-3 | 11-5 
Crude natural petro- | 
leum .. .. ..| 84-0 | 12-0 4:0 | 7-0 
Light Diesel oil 87:0 | 11-0 2-0] 7-9 
Typical market 
petrol) 85-3 14-7 — | 58 
Coal heavy oil ..| 89°5 | 8-5 2-0 | 10-5} 
Coal middle oil 86-i | 9-9 4:0 | 8-7 
Coal petrol 85-4 | 14-6 Tai oe 


Nore.—The carbon content of bituminous coals varies 
between 78 and 89 per cent., and the hydrogen content between 
5-2 and 5-7 per cent. The carbon content of crude natural 

troleum varies between 79-5 and 88-7 per cent., and the 

ydrogen content between 9-6 and 14-8 per cent. The analyses 
in the above table are given on the “ ash and moisture-free ” 
basis. 


yields of light spirit can be attained. Petrol so optained 
is free from any tendency to gum formation, and its 
volatility, anti-knock properties, &c., can be controlled 
within wide limits. 

In é0 far as economic markets ¢an be found for coke, 
the hydrogenation process is not a rival, but the natural 
ally of the carbonisation industry, as it provides an efficient 
means of converting creosote, low-temperature tar, &c., 
into standard quality petrols or Diesel oils. 

Historical Develop t of Hydrog Process.—It 
has been shown above that the effective conversion of 
coal to light hydrocarbon oils can only take place by the 
addition of hydrogen, i.e., by the process of “ hydro- 
genation.”’ Dr. Bergius was the first worker to carry out 
experiments in this field, and his is the honour of having 
proved experimentally that coal can be liquefied by 
treatment with hydrogen under high pressure at tem- 
peratures between 400 deg. and 500 deg. Cent. 

Soon after the war, the I.G. Farbenindustrie A.G., in 
Germany, commenced work on this problem, using 
catalysts, with the idea of bringing it to the commercial 




















Fic. 1—Example of Rapid Corrosion from Large-scale Experi- 
mental Plant. 


scale. They were well placed for such development on 
account of their intimate knowledge of catalysis and the 
high-pressure technique used in the production of synthetic 
ammonia and methanol. They made such progress that 
a large plant was erected in 1927 for the hydrogenation of 
lignite and tar oils, for which they had developed very 
successful catalysts. 

The importance of the hydrogenation process te the 
petroleum industry was early recognised by the Standard 
Oil Company (N.J.), and after forming a joint company 
with the 1.G. Farbenindustrie for its exploitation, they 
built two plants in America for the production of lubricat- 
ing oils, &c., from suitable natural petroleum stocks. 

In 1927 Imperial Chemical Industries considered all 
the known possible methods for the production of liquid 
hydrocarbon fuels from coal, and came to the conclusion 
that the hydrogenation process was the most promising 
line of development for commercial exploitation. They 
therefore acquired the rights of the British Bergius 
Syndicate and commenced active research on the whole 
problem of coal hydrogenation. The greatly increased 
knowledge and experience now available confirms the 
soundness of the decision to develop this process rather 
than any alternative system for the production of liquid 
fuels. 

In 1931 there were, in the hydrogenation field, the I.G. 
Farbenindustrie A.G., working chiefly on lignite and tars, 
the Standard Oil Company (N.J.), and the Royal Dutch 
Shell Group, whose main interest is in the treatment of 
petroleum oils, and Imperial Chemical Industries in this 
country, devoting their energies primarily to bituminous 
coal. In order to obtain the utmost benefit from the 
research and development work carried out by the above 
companies, and to cover the anticipated large extension 
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of the industry in the future, arrangements were made to 
ferm a pool of all relevant patents, to be termed “ The 
International Hydrogenation Patent Company.” It was 
also arranged to have full interchange of technical informa- 
tion between the participating companies. This world- 
wide co-operation has undoubtedly been of great service 
to all the parties concerned, and has put the technical 
development of the industry on a sound and organised 
basis. 

Development of Coal Hydrogenation by Imperial Chemical 
Industries —In commencing their work on coal hydrogena- 
tion, Imperial Chemical Industries had the benefit of their 
extensive experience in the production of cheap hydrogen, 
and in the use of pressures up to 3750 Ib. per square inch 
for the process of ammonia synthesis. Nevertheless, an 
entirely new technique has had to be developed, as the 
inherent difficulties of coal hydrogenation are very much 
greater than in the case of ammonia or methanol synthesis, 
where clean dry gases or vapours only are being dealt with. 

In the Bergius type of plant the cylindrical reaction 
vessels were placed horizontally and were mechanically 
stirred while external heat was applied. Such an arrange- 
ment was not applicable on a large scale and an important 
step was taken: in this country and independently in 
Germany by utilising vertical reaction vessels in which the 
hydrogen itself provided the necessary stirring. Methods 
of heating the reactants by gas firing or electrical means 
were also developed. The Bergius designs for a continuous 
process have never actually been used by Imperial Chemical 
Industries, although the small discontinuous autoclave 
or converter for batch working is in general use for pre- 
liminary tests of catalysts, &c. A description of the 
Bergius type of plant has already been given before the 
Institution. 

By 1929 work had progressed so far that it was con- 
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sidered essential to try out the major features of the process 
on @ scale approaching that of a unit of commercial size. 
A plant was therefore erected to treat from 10 to 15 tons 
of coal per day, and this was operated experimentally 
between the end of 1929 and the beginning of 1931. Most 
valuable results were obtained; in general, the results 
of the smaller-scale research work were confirmed, and 
the entire feasibility of the process for producing first- 
class motor spirit from British bituminous coal was fully 
demonstrated. In addition, many of the difficulties likely 
to be met with on a large-scale plant were discovered and 
means for overcoming them were worked out and tested. 

The effect of corrosion due to sulphur, chlorine, &c., in 
the coal was known as the result of the work on the small- 
seale laboratory units, but it had never caused serious 
difficulties until the large experimental plant was started. 
It was then found that certain interchangers, for heating 
the incoming reactants by means of the hot exit products, 
corroded completely through in so short a time as twenty- 
four hours. (Fig. 1 shows a typical case of such corrosion.) 
Vigorous research disclosed the exact chemical and 
physical conditions causing and controlling such attacix, 
and methods were evolved which have enabled it to be 
entirely eliminated.? 

In 1930 the Government was fully informed of the pro- 
gress which had been made by Imperial Chemical Indus- 
tries at Billmgham, and all aspects of the work were dis- 
closed in detail to officials of the Fuel Research Station, 
who were delegated by the Government to look into the 
matter. The economic position at that time, however, was 
such that it was not possible to embark on the very large 
capital expenditure which would be necessary to put up a 
full-size commercial unit. Small-scale research work was, 
however, prosecuted with continued vigour, and steady 
progress was made. A number of continuous plants have 
been kept in regular operation, treating up to half a ton of 
carbonaceous material per twenty-four hours. In each 
of these plants all the many independent variables such 
as temperature, pressure, feed stock, feed rate, gas rate, 





1“ High-pressure Plant for Experimental Hydrogenation 
Processes,”” by A. T. Barber and A. H. Taylor, Proc. I. Mech. E., 
1934, Vol. 128, page 5. 

? British Patent Specification, No. 432,958. 
ments of Specifications, 1936, Group III, page 300. 
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catalyst, &c., are under close control and accurate material 
balances can be obtained. As illustrating the complexity 
and thoroughness of this work it may be mentioned that 
over £1,000,000 was spent in research at Billingham 
between 1927 and 1933. In the latter year the introduction 
of the Hydro Carbon Oils Bill, guaranteeing a preference 
on home-produced motor spirit for a limited period, 
enabled Imperial Chemical Industries to proceed with the 
erection of the large plant at their Billingham works, 
which it is the more particular purpose of this paper to 
describe.* 

Principles of the Process Employed.—The hydrogenation 
of a typical British bituminous coal is represented in 
Fig. 2. It will be noted that the only final product of 
importance is petrol, and there are no other major products 
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sumption for 1934. In addition, some 50,000 tons of 
petrol per year are being made by the hydrogenation of 
creosote and low-temperature tar. The total production 
of 150,000 tons of petrol per year is little more than half 
the average annual increase in consumption in this country 
between the years 1924-34, and represents an additional 
demand for coal of approximately 600,000 tons per annum. 

The petrol is marketed, under special arrangement, 
through the leading oil companies in this country, and 
fulfils their most stringent specifications. The hydro- 
genation process is such that a very wide range of products 
can be produced, at will, by suitable control of the variables 
concerned. Should it be economic, or prove necessary 
for other reasons, fuel oil could be produced in large quan- 
tities in place of petrol; a light Diesel oil could also be 
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Fic. 3—Flow and Line Diagrams Illustrating the Production of Compressed Hydrogen. 


of which the disposal might present difficulty, nor are the 
economics of the process dependent on the realisation 
obtained for by-products. 

The small amount of solid residue, consisting of carbon 
(approximately 5 per cent. of the initial clean coal) and 
the ash, is burnt under the boilers ; the butane fraction of 
the gas is separated and bottled for domestic or industrial 
use, and the remainder of the gas is used principally for 
heating purposes. The nitrogen present in the coal 
appears as ammonia and is used for the production 
of ammonium sulphate; the sulphur, liberated as 
sulphuretted hydrogen, is used for making sulphuric acid 
in conjunction with an existing process. 

One ton of coal, calculated as being ash and moisture- 
free (14,580 B.Th.U. per pound net calorific value), when 
treated will yield more than 0-6 ton, equivalent to 180 
gallons of petrol (19,080 B.Th.U. per pound net), but in 
order to provide the hydrogen, heat energy, steam and 
electrical power required, approximately 5 tons of raw coal 
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made from the middle oil formed at an intermediate stage 
in the process. 


THe LARGE-SCALE BILLINGHAM PLANT. 

Description of Plant for the Manufacture of Compressed 
Hydrogen.—Fig. 3 illustrates diagrammatically the process 
for the production of compressed and purified hydrogen, 
as it is operated at Billingham in order to supply the 
requirements of the hydrogenation plant. 

The principal supply of hydrogen is obtained from 
steam and coke by the water gas reaction 


C+ H,O0O——>CO-+ H,— 51,912 (B.Th.U. and pound 
molecules). 


The coke oven installation comprises in all sixty-four 
ovens, each having a capacity of 13-5 tons of coal per 
charge. This plant, which serves bota the ammonia and 
hydrogenation sections, is situated alongside the water 
gas plant and the coke is taken from the quenching bench 





Fic. 4—Large Pipes and Valves in the Sulphur Removal Plant. 


(12,420 B.Th.U. per pound net) are necessary to produce 
1 ton of petrol. 

In future plants the yield can be raised by improved 
methods of hydrogen production, utilising the hydrocarbon 
gases formed in the process as a source of hydrogen, instead 
of using hydrogen obtained from water gas, as on the 
present plant. A large pilot plant working on the following 
proposed process for converting methane to hydrogen 
at the expense of steam has recently been put into 
operation :— 

CH,+2H,0——>4H,+CO,—74,772 (B.Th.U. and 
pound molecules). 
It is working so successfully that the hydrogen required 
for future plants will undoubtedly be obtained in this way. 
On such a new plant it is estimated that 4 tons of raw coal 
would be required for every ton of petrol produced, giving 
a thermal efficiency of approximately 40 per cent. 

The production of 100,000 tons of petrol per year from 

coal represents about 2} per cent. of the country’s con- 


3 Jl., Inst. Fuel, 1935, Vol. 9. 








by conveyors and skip hoists direct to the gas plant 
bunkers. 

The gas first made after the blow period in the water gas 
generators is relatively rich in nitrogen and this, together 
with a suitable proportion of producer gas, is used for 
ammonia production ; the gas subsequently made on each 
cycle is diverted by special valves to the hydrogen or “ H ”’ 
gas system. The “ N ” gas for ammonia production and 
the “‘H” gas for supplying the petrol plant are purified 
and compressed in parallel systems, and certain machines 
are available as spares on either side. The following 
description of the compression and purification plant must 
be regarded, therefore, as common to both gas streams. 

The water gas plant has an installed capacity of over 
3,500,000 cubic feet per hour of water gas for supplying 
both the above systems. The largest and most recent 
generator units are each capable of producing 280,000 
cubic feet of water gas per hour and all the generators are 
entirely automatic in operation. 

All the gas made is treated for the removal of sulphur 
(H,S) by the well-known bog iron ore process. The 
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installation is interesting on account of its size and 
because the oxide boxes themselves are fabricated entirely 
from mild steel by electric welding, whereas the normal 
practice for such units is to employ a cast iron or concrete 
construction. 

There are twenty boxes, each 35ft. by 35ft. by 23ft., and 
eight boxes of a smaller size for carrying out any special 
tests which may be required. Filling is effected by means 
of an overhead transporter crane of 7 tons capacity, for 
which the box sides provide the longitudinal track beams. 
The whole structure is raised 18ft. above ground level to 
permit the discharge of the spent oxide through chutes 
into electrically driven trucks. A small-scale model in 
wood proved of great assistance in obtaining a compact and 
efficient arrangement of the plant and particularly of the 


HYDROGEN 


HYDROGEN Ca) 


direct-coupled motors running at 160 r.p.m., the drive in 
this case being determined by considerations of the energy 
balance of the factory. An interesting departure has been. 
made in the case of a compressor for 3750 lb. per square 
inch now under construction. This machine, which is of 
1400 B.H.P., is designed for a speed of 240 r.p.m. and has 
the motor direct coupled to the compressor crankshaft, 
the rotor having been specially designed to act as a fly- 
wheel to take up the fluctuations in torque which occur. 
The compression system on a hydrogenation or other 
similar high-pressure plant is of such vital importance 
that continuous consideration is given to possibilities of 
reducing capital cost, and increasing efficiency and 
reliability. There is every indication that future develop- 





ment will lie in the direction of a further increase in crank 
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Fic. 5—Flow and Line Diagrams Illustrating the Liquid Phase and Vapour Phase Hydrogenation Systems. 


large pipes and valves illustrated in Fig. 4. In addition, a 
complete box was erected and tested to destruction at the 
contractor’s works before the site erection was com- 
menced, in order to check the general design and to test 
the details of the fabrication methods employed. 

From the sulphur removal plant the gases pass to the 
hydrogen plant, where they undergo a high-temperature 
catalytic process for the conversion of the carbon mon- 
oxide into hydrogen at the expense of steam. 


CO+H,0——>CO,-+ H,-- 18,288 (B.Th.U. and pound 
molecules). 


After this process the “‘ H ” gas, which now has a density 
of 0-57 that of air, is raised in pressure from 14-7 lo. to 
24 Ib. per square inch absolute by five-stage motor-driven 
centrifugal boosters, provided with speed-increasing gear 
in the ratio 1180/3340, each machine being of 1600 H.P. 
The next stage consists of compression to 155 lb. per square 
inch absolute by steam-driven turbo-compressors of 
5000 H.P. having twenty-three stages and running at 
3600 r.p.m. The “ N” gas, which is rather denser on 
account of its nitrogen content, is compressed from 14-7 Ib. 
to 1551b. per square inch by similar machines supple- 
mented by one turbo-compressor of twenty-four stages 
and 3800 H.P. driven through speed-increasing gear in the 
ratio 3800/5750. The pressure of both gas streams is then 
further raised to 825 lb. per square inch in three-crank 
two-stage vertical intermediate-pressure compressors, 
each of 3500 H.P., as shown on the right of Fig. 8, page 624. 

The removal of the carbon dioxide from the ‘‘ H ” and 
“N” gas streams is carried out at this stage by water 
scrubbing in fifteen packed towers, which consist of 
forgings 3ft. 6in. internal diameter by 52ft. long. The 
water is injected against the gas pressure of 825 lb. per 
square inch by turbo-driven *‘ plurovane *’ pumps, each of 
1000 H.P., and is finally reduced to atmospheric pressure 
through Pelton wheels which recover a large proportion 
of the available energy in the form of electric power. 
Final compression to 3750 Ib. per square inch takes place 
in three-crank two-stage vertical compressors of 2500 H.P. 
each, which are similar in general design to the inter- 
mediate-pressure compressors and are shown on the left 
of Fig. 8. 

After compression to the full working pressure the gas 
undergoes a final purification to remove the last traces of 
carbon monoxide and carbon dioxide by scrubbing with a 
special solution of cuprous ammonium salts. It then 
passes through twin mains to the hydrogenation plant, 
situated } mile distant. 

Both the intermediate and the high-pressure com- 
pressors are turbine driven through double reduction 
helical gearing, 4000 r.p.m. to 120 r.p.m. Each inter- 
mediate-pressure machine deals with approximately 
1,000,000 cubic feet of gas per hour and is some eight times 
the horse-power of the largest compressors previously in 
use in this country on a similar duty. The latter were 
driven by direct-coupled steam engines, but in spite of the 
formidable increase in size and the novel nature of the 
geared turbine drive, these large machines have been 
highly successful and compare favourably with the slow- 
speed horizontal compressors generally used on the Con- 
tinent. The use of high-speed vertical machinery in this 
country is no doubt linked with the development of marine 
engineering, and it is interesting to note that it has been 
found equally applicable to the requirements of the heavy 
chemical industry, where reliability and efficiency are just 
as important as in marine work. Two compressors, 
generally similar to those mentioned above, have recently 
been installed on the ‘“‘ N ” gas system, one of 2400 H.P. 





and the other of 1800 H.P. Both machines are driven by 





speed and in effecting improvements in valve and gland 
details, &c. 

Experience has also shown that it is important to pay 
careful attention to the design of the delivery pipes from 
such machines ; it is necessary to check their arrangement 
to ensure that, throughout the entire range of running 
speed, the pulsations set up by the gas in the delivery pipes 
do not coincide with the free period of vibration of the gas 
system. In one case 2in. steel rmgs were sucked back 
against the gas stream, through 40ft. of 3in. diameter 
pipe, into the valve chest of the machine concerned due 
to this cause. 

Description of Plant for Coal Hydrogenation.—The 
detailed process for the conversion of coal to petrol is 
extremely complicated owing to the large number of 
independent variables involved. In its simplest form the 
hydrogenation process can be carried out in two stages. 


from the control rooms and the rest of the plant by the 
high wall shown at the back of the high-pressure vessels in 
Fig. 9, so that no danger to personnel is likely to arise as a 
result of any leak causing a fire. 

The clean coal, mixed with an equal weight of oil pre- 
viously made by the process, is ground in rod mills to 
form a paste, which is fluid when warmed, and the neces- 
sary small quantity of catalyst is added at this stage. The 
continuous injection of this paste into the high-pressure 
section of the plant is an important operation, and 
elaborate precautions have to be taken to avoid any 
possibility of a blow-back of the reacting coal, oil, and 
hydrogen, which is, of course, under full pressure, and at 
a temperature of 400-500 deg. Cent. The high-pressure 
paste pumps are operated by a hydraulic system worsing 
at 600 1b. per square inch pressure, and the design is so 
arranged that it is impossible for excessive pressures to 
develop in the event of a choke occurring in any part of 
the aigh-pressure system. The paste, after mixing with 
the high-pressure hydrogen, is heated by interchange with 
part of the products from the reaction and finally in large 
gas-fired preheaters before entering the reaction zone in 
the converters. 

The “ overhead products ”’ from the liquid phase hydro- 
genation stage consist of unabsorbed hydrogen, hydro- 
carbon gases, petrol, middle, and heavy oils, and are 
separated from the residual solid matter in the hot catch- 
pot (Fig. 5). After interchanging their heat with the 
incoming products they are cooled and further separated 
into gaseous and liquid products in the cold catchpot. 
The oils are distilled for separation of the various fractions : 
the middle oil is further hydrogenated in the vapour phase ; 
the heavy oil is recirculated for making into paste with 
fresh coal and the petrol is ready for dispatch after a 
simple refining treatment. 

The liquid product, or sludge, from the hot catchpot 
(Fig. 5), consists of heavy oil, together with the ash and a 
small quantity (approximately 5 per cent.) of solid 
carbonaceous residue. A portion of this is treated in a 
special plant for the recovery of the oil, leaving a solid 
coke which is burnt under the boilers, and the remainder 
is recirculated. 

Fig. 6 shows the flow diagram for the circulating gas 
system. The separated gases from the cold catchpot are 
scrubbed with wash oil at full pressure to remove the 
hydrocarbon gases from the less soluble hydrogen, as 
illustrated in the simplified line diagram. The purified 
hydrogen after mixing with the fresh make-up from the 
compression plant is boosted by circulators for re-intro- 
duction to the hydrogenation stalls, the normal pressure 
rise oeing from 3300 Ib. to 3750 Ib. per square inch. These 
machines are of the twin-cylinder double-acting type 
driven by standard non-condensing compound steam 
engines of 685 H.P. at a maximum speed of 214 r.p.m. 
They have proved to be very reliable and the high-pressure 
gas glands have run for over a year with negligible wear 
and very low gas leakage. 

In order that the exothermic reaction shall proceed 
smoothly steadiness of control is essential; in this con- 
nection it may be mentioned that the pressure across the 
circulators is kept constant within 7-5 lb. per square inch 
or less, while the temperature of the reactants is normally 
controlled to +1 deg. Cent. in the range 400-500 deg. Cent. 
The vapour phase system is, of course, somewhat 
simpler than that for the liquid phase treatment and its 
general arrangement will be evident from Fig. 5. 

The distillation plant is designed according to the most 
up-to-date technique in the treatment of natural petroleum 





oils. There are three gas-fired distillation units ; the first 
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Fic. 6—Flow and Line Diagrams of the High-pressure Gas System, and the Hydrogenation Plant. 


In the first, or liquid phase treatment, the coal is liquefied 
with the production of gas, petrol, middle oil, and heavy 
oil. In the second stage the middle oil which has been 
formed in the liquid phase treatment is further hydro- 
geneted, in the vapour phase, by passing it over a solid 
catalyst. Actually a third stage is used at Billingham, 
intermediate between the liquefaction of the coal and the 
treatment of the middle oil. The flow diagram at the top 
of Fig. 5 gives a clear idea of the various stages of the 
process in the above elementary form and the corre- 
sponding diagrammatic arrangement of plant is given in 
the lower part of the figure. 

The present Billingham plant contains in all five units or 
“stalls ’ for liquid and vapour phase working and Fig. 9, 
p- 624, shows the lay-out of the converters, interchangers, 
and catchpots for a stall treating coal in the liquid phase. 
Each stall has its own large control room, containing the 
elaborate instruments and controls which are necessary. 





The hot high-pressure portions of the plant are separated 





for separating creosote into middle and heavy fractions, 
the second for separating the ‘“‘ overhead products’ of 
the liquid phase stalls into heavy oil, middle oil, and petrol, 
and the third for dividing the products of the vapour 
phase stalls into petrol and middle oil for recirculation. 

Owing to the action of the hydrogen the petrol produced 
is remarkably free from unsaturated and gum-forming 
compounds, and the final refining treatment required is 
therefore a minimum. All the petrol receives a caustic 
wash to remove H,§S, after which the vapour phase petrol 
is ready for export. The liquid phase petrol has to be 
washed with sulphuric acid and caustic soda and is finally 
re-run in a steam-heated still. 

In view of the many kinds of oil which have to be 
handled at the various stages of the process and on account 
of the great importance of maintaining flexibility and con- 
tinuity, it was essential to provide an elaborate tankage 
system. There are two tanks, each of 2,200,000 gallons 
capacity, for intermediate products, and large tanks at the 
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riverside which store the final product for export. The 
latter are provided with floating roofs to minimise evapora- 
tion loss. The majority of the other tanks are maintained 
under an atmosphere of nitrogen and are in connection 
with a balance gas holder. This not only reduces “‘ breath- 
ing loss,’’ but also greatly lessens the fire risk. In all there 
are sixvy-eight tanks ranging in capacity from 22,000 
gallons to 2,200,000 gallons. Some fifty-seven of these 
tanks up to a size of 550,000 gallons (61ft. diameter) were 
entirely fabricated by electric are welding and have proved 
very satisfactory in every way. 

Description of Special Services.—It is not possible to 
describe all the services required in connection with the 
petrol plant, and most of them are common to the factory 
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This has a maximum lift of 170 tons at 48ft. radius, to a 
height at hook level of 97ft. above the track, and handles 
the large forgings, &c., to and from the maintenance 
building situated at one end of the plant (Fig. 9). This 
building is provided with an overhead travelling crane, 
also lifting 170 tons, for bringing within the forgings 
deposited on a transfer station bythe ‘‘ Titan’ crane. 
In addition, the building is equipped with two travelling 
cantilever cranes capable of lifting 25 tons at 20ft. radius, 
which can pass underneath the 170-ton crane. The build- 
ing is 82ft. high from floor to eaves, and in addition is 
provided with a pit, 45ft. deep, into which complete 
forgings can be lowered, and which is large enough to 








accommodate three vessels simultaneously. The lay-out 


Fic. 7—The Maintenance Building. 


as a whole, but a few points of interest may be mentioned. 

The coal to be hydrogenated is cleaned by the “‘ Chance’’# 
process to about 2} per cent. ash and the “ fines” and 
“middlings*” are used on the central high-pressure 
pulverised coal-fired boiler plant of the factory. This 
station has been described in detail elsewhere,® but it is 
worthy of note that the monthly average overall efficiency 
is now well over the designed figure, and has recently 
exceeded 27 per cent., although the three largest generators 
have a maximum rated capacity of only 15,000 kW. These 
machines as originally installed were of 12,500 kW 
maximum continuous rating, but they have now been 
nc to work at the higher capacity with very successful 
results, 

The Billingham factory as a whole is served by two 
pumping stations on the banks of the Tees, which are 
together capable of supplying 254,000 gallons per minute 
of river water at approximately 100ft. head. It was con- 
sidered essential, however, to provide the petrol plant with 
its own self-contained system of circulating water in order 
to minimise the effects of any oil leakage which might 
occur. A special pump house, rising and return mains, 
separating ponds, and a parabolic concrete cooling tower 
were therefore installed, capable of cooling a maximum of 
10,000 gallons per minute from 43 deg. Cent. to 23 deg. 
Cent. at a humidity of 75 per cent., with a dry bulb 
temperature of 20 deg. Cent. The cooling tower has a 
height of 164ft. with a maximum diameter of 120ft. The 
whole system has proved very efficient since it was put 
into operation. 

Within the limits of the site available the lay-out of the 
plant aimed at permitting the maximum amount of 
flexibility and made provision for rapid maintenance 
work so that plant interruptions might be reduced to a 
minimum. The hydrogenation process, as a whole, is, of 
course, continuous, but from time to time each stall 
has to be thoroughly overhauled, and it becomes necessary 
to handle, dismantle, and re-erect the large forgings. For 
this purpose the stalls are served by a “ Titan” crane. 





4 Engineering, 1932, Vol. 134, page 669. 
5 JL, L.E.E., 1930, Vol. 68, page 1233. 





is designed so that the overhead crane can withdraw the 
complete internal fittings from a forging in the vertical 
position. Forgings resting in the pit can be seen pro- 
jecting just above the floor level in Fig. 7. 

(To be continued.) 





Public Opinion and Streamlining.* 


EXPERIENCE has shown that if a steam locomotive, 
standard in every respect and of conventional form and 
contour, is fitted with a shroud which presents the clean, 
sleek appearance which the public expects in equipment 
operated in 1936, the people will line the right of way to 
watch it pass, even though it runs on the same schedule 
and hauls the same cars that typified the train before this 
relatively unimportant modification was added. From a 
traffic standpoint, untold benefit may arise from the 
acceptance of a simple expedient. This factor must not 
be overlooked. Unless it is ultimately possible to replace 
equipment rapidly and with marked regularity, it may be 
necessary to .construct locomotives with replacement 
shrouding, altering form to comply with changing mode 
and fickle public preferences, retaining the essential equip- 
ment until the limiting mileage has been operated. 

While streamlining has offered the most important 
advertising benefit which it has been the railways’ privilege 
to exploit in many years, it would appear that the novelty 
of form will no longer attract notice except as extreme 
patterns are introduced. The country is familiar with the 
types of high-speed streamlined trains now in operation, 
and they are all markedly similar. Speed and service are 
required with improvements beyond anything which has 
gone before. There is even evidence of dissatisfaction on 
the part of the public with the performance in speed which 
the new trains display. They are announced with broad 
claims for potential high speed. When the public learns 
that a 100 to 120 m.p.h. train is placed in revenue service 


* From an article by L. K. Sillcox in Mechanical Engineering. 











on a 50 to 60 m.p.h. schedule, it feels that it has been 
deceived by misrepresentation, even though the maximum 
speed may be touched en route. The need is for more con- 
tinuous running—an average speed which will support the 
train in its record for accelerated service. Stream- 
lining is of no particular consequence when advantage is 
spasmodically taken of its benefits by spurts of speed 
which are infrequent and of short duration, and stream- 
lining can contribute nothing to schedules which are 
demoralised by track and terminal wastes of time. Un- 
necessary stops and delays at stations are most annoying, 
while intermediate speed restrictions seriously interfere 
with what might otherwise be very creditable high-speed 
performance. 


Limirep APPLICABILITY OF HIGH-SPEED TRAINS. 


A survey of the main line trackage of the railways of 
the country reveals approximately 20,000 route miles 
suitable for high-speed service, considering gradient, 
curvature, and nature of traffic. Extend the survey to 
embrace a comparison of the high, moderate, and low- 
speed movements which share the rails on even this 10 per 
cent. of the nation’s railways, and the conclusion must be 
that the proportionate amount of railway equipment that 
will benefit materially by aerodynamic treatment of 
exterior form must be small indeed. It is probable that 
the small, streamlined “ railbus ” will become increasingly 
popular. If so, the number of units which require aero- 
dynamic investigation will be increased, since, even though 
very high speeds are not attempted in these essentially 
local services, air resistance represents a greater propor- 
tion of the total retarding force of single or two-car units 
than is noted in the case of longer trains, and stream- 
lining principles are more easily applied to these new and 
lightweight cars. 

The discussion of railway aerodynamics has been 
related primarily to the familiar main line train which 
must include in its consist costly, non-revenue, de luxe 
equipment for the common use of all passengers. These 
cars must be spacious and well appointed. To relieve the 
burden of cost, such cars must be associated with a number 
of revenue passenger cars and the train is extended to 
the proportions of the familiar through trains of our 
important main lines. As unnecessary weight is removed 
by the application of new materials of construction, the 
control of air resistance will become a more and more 
important factor for reasons of economical operation. 
With studied design, it should also be possible to integrate 
aerodynamic treatment with the structure of the equip- 
ment without involving the excessive cost and weight which 
is observed in many cases. 

However, until this need is acutely felt and rationally 
met, the justification for the streamlining of equipment 
for conventional services must reside in a large measure 
in the public approval of the practice for its basic justi- 
fication. 








INTERNATIONAL ACETYLENE CONGRESS 
BANQUET. 


Tue banquet of the Twelfth International Congress of 
Acetylene, Oxy-acetylene Welding and Allied Industries 
took place on Tuesday, June 9th, at Grosvenor House, 
Park-lane. Between four hundred and five hundred persons 
attended, representative of all the nations present at the 
Congress. The international character of the proceedings 
was emphasised by Mr, A. B. Harrower, in proposing the 
health of Continental, American and other associations. 
After expressing in English the thanks of the organisers of 
the Congress to both the French and German delegations, 
whose large numbers had contributed to the success of the 
Congress, Mr. Harrower repeated the substance of his 
remarks, first in French and then in German, for the benefit 
of those guests whose knowledge of English was insuffi- 
cient to understand the original speech. The international 
character of the proceedings was the more evident in the 
various speeches that followed. Monsieur A. Gandillon 
responded to the toast on behalf of Switzerland and as 
President of the Commission Permanante Internationale 
in English. Messrs. Granjon and Georges Plut then 
expressed the thanks of the French delegation in French. 
Herr Dr. Rimarski then spoke in German on behalf of the 
German delegation, pointing out in a brief résumé of the 
history of acetylene development how much the industry 
owed to this country. The Belgian delegation expressed 
their appreciation of the Congress through Monsieur Caris, 
and finally Dr. A. B. Kinzel, representing several American 
societies, after “apologising for the use of a foreign 
language, namely, American,” conveyed the greetings and 
best wishes of his country to the Congress. The toast of 
‘*The British Dominions and Overseas Acetylene Asso- 
ciates ’ was proposed by Major C. P. N. Raikes, M.C., and 
responded to by Mr. J. March Hardie, on behalf of India, 
and Mr. H. E. Musset, on behalf of Canada. The health of 
the President and the British Acetylene Association was 
proposed by Monsieur E. Thomande, repressnting Yugo- 
slavia, and Dr. J. Donald Pollock responded. The pro- 
ceedings concluded with a cabaret, while during dinner 
music was played by the band of His Majesty’s Scots 
Guards, the pipers of which regiment also provided 
musical honours for the President and carried out the 
ceremony of “ the piper’s toast.” 








Mucu work has been carried out in Russia to find 
bearing metals to replace those with a high tin content, 
and two investigators have succeeded in producing a 
bearing metal which is said to give good results, the basis 
of which is aluminium. The composition of this bearing 
metal is as follows :—Copper, 4-5 per cent.; lead, 8 boned 
cent.; zinc, 10 per cent.; and the rest aluminium. The 
alloy is prepared by first melting the aluminium under a 
molten flux to a temperature of 740-750 deg. Cent., and 
then adding the copper in the form of an Al-Cu 50: 50 
alioy, then unalloyed zinc, and finally unalloyed lead. The 
molten mixture is poured at 620-640 deg. Cent. into dry 
sand moulds. The Brinell hardness of the cast alloy is 
65-70, the breaking stress 13 kilos. per square millimetre, 
and the extension 2 per cent. 
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Rail and Road. 


CoNSTRUCTION is to begin this summer on a new line, 
544 kiloms. long, between Guryev and Aktyubinsk, in 
Central Asia. 


A REPORT says that the Stalin Automobile Plant in 
Moscow is shortly to begin the mass production of motor 
cars propelled by wood-gas produced in a generator 
carried on the car, 


Tue Chinese Ministry of Communications has decided 
upon the amalgamation of the Taokow-Chinghua and 
Peiping-Hankow Railways. The Taokow-Chinghua Rail- 
way runs through northern Honan and joins the Peiping- 
Hankow line at Sinhsiang. 


OrvErs for locomotives to the value of some 70 million 
francs have been "ge by the Paris-Orleans Railway in 
connection with the electrification of the Tours-Bordeaux 
line. Twenty-four 24 B.B. type passenger and goods and 
fourteen 2D 2 type express motives are included in 
the orders, This electrification project will involve an 
expenditure of some 400 million francs and it will take 
two years to complete the 350 kiloms. of line between the 
two towns. The project, when completed, will provide 
electric traction from Paris to the Spanish frontier at Irun. 


ApprEssin@ the National Safety Co on highway 
needs in relation to safety, Sir Charles Bressey said that 
in the location of important routes advantage might often 
lie in traversing land totally unsuited for building develop- 
ment, Continuous new routes, parallel to existing high- 
ways, might be found more advantageous and little more 
costly than a succession of short by- . The formation 
of service roads would have the salutary effect of inter- 
cepting eddies of traffic from side streets besides affording 
accommodation for local traffic. Sir Charles also said 
that the new arterial routes at present discharging their 
traffic into London needed to be linked up across the city 
by roads of equally modern design. 

Tue stone arch bridge built by Thomas Telford to carry 
the Glasgow-Carlisle road over the river Clyde, and called 
by his name, is to be preserved as a permanent illustration 
of the famous road builder’s work. This proposal is 
included in a scheme for the improvement of the Glasgow— 
Carlisle road, which has just been approved by the 
Minister of Transport. Traffic on the road concerned now 
amounts to 3500 tons daily, and in the interests of safety 
the Lanark County Council has decided that a new bridge 
on an improved length of road is necessary. Telford’s 
Bridge, which is only 18ft. 6in. wide, will therefore be 
closed to traffic, but will remain as a monument to its 
builder. The road will be diverted and widened for a 
distance of about 1150 yards, and a new bridge of rein- 
forced concrete, with a width between parapets of 60ft., 
constructed. In this way two bends on the existing 
road will be avoided. The design for the new bridge pro- 
vides for a single span of 96ft., with mass concrete abut- 
ments and wings faced with masonry, and masonry para- 
pets. For the greater part of its length the new road will 
be on an embankment. An overall width of 60ft. will be 
provided, and this will be divided up into two 20ft. 
carriageways, @ central reserve 6ft. wide, and two 7ft. 
footpaths. The whole scheme is estimated to cost about 
£50,800, the greater part of which will be borne by the 
Road Fund; the work is expected to occupy about 
fifteen months. 


Durine the four weeks ended February 22nd, 1936, 
the total number of railway passenger journeys, excluding 
season ticket holders, taken on all standard gauge railways 
in Great Britain was 93,987,291, an increase compared 
with February, 1935, of 7,835,282. The journeys taken by 
passengers at reduced fares increased by 4,993,861, and 
those at standard or ordinary fares by 2,841,421. The 
receipts from passengers, excluding season ticket holders, 
showed an increase of £272,860, or 9-8 per cent. If the 
railway undertakings of the London Passenger Transport 
Board be omitted, the figures show an increase in 
journeys of 4,544,672, or 8-1 per cent., and an increase in 
receipts of £228,437, or 9-6 per cent. For all companies 
the receipts from passenger train traffic, including season 
tickets and parcels and miscellaneous traffic, but exclud- 
ing mails and parcels , were £277,683 more than in 
February, 1935. In the four weeks under review the 
coaching train miles showed an increase of 459,653, com- 
pared with the corresponding four weeks last year. 
The total tonnage of freight conveyed, excluding free- 
hauled traffic, in the four weeks was 22,815,214. The 
freight train receipts amounted to £7,126,734, an increase 
of £276,109, or 4 per cent. The freight train miles run 
were 380,936 more than in the corresponding period of 
1935. The average train load increased from 127}: to 
132 tons, but the net ton miles per engine hour decreased 
from 4632 to 447}. 


THe Minister of Transport has made a grant from the 
Road Fund towards the cost, estimated at £194,000, of 
the construction of a new road to by-pass Ashford on the 
London—Folkestone road, and work will be commenced 
by the Kent County Council immediately the necessary 
land has been acquired. The existing road through the 
town possesses a number of right-angled bends, and is 
too narrow in many places to cope with present traffic. 
Owing to its closely built-up character, the cost of adequate 
widening would be prohibitive, and the provision of a 
by-pass to enable through traffic to avoid the town has 
become essential. The pro new road will be con- 
structed on the north side of the town, and will be just 
over 2} miles in length, commencing at a point on the 
London-Folkestone road immediately east of the bridge 
over the Southern Railway Company’s (Canterbury— 
Ashford) branch, and terminating at the junction of the 
Willesborough by-pass and the Kennington—Willes- 
borough road. The new road’s overall width will be 100ft., 
comprising dual carriageways, each 20ft. wide, separated 
by a 24ft, central reserve, two 6ft. cycle tracks parted from 
both carriageway and footpath by verges 3ft. wide, and 
paved footpaths on either side, each 6ft. in width. In 
addition, the road will necessitate the construction of 
three bridges, each of which will be 100ft. between para- 
pets. The existing road at either end of the by-pass is 
also to be widened. It is anticipated that the scheme will 





Miscellanea. 


WE are informed that His Majesty The King has been 
graciously pleased to grant his patronage to the Institution 
of Mechanica! Engineers. 


Accorptne to statistics given in the May issue of the 
International Tin Research and Development Council’s 
Bulletin, published by the Hague Statistical Office, world 
apparent consumption of tin in the year ended March 31st, 
1936, was 147,877 tons, representing an increase of 25,529 
tons compared with the previous twelve months. World 
production in the year to March, 1936, was 145,264 tons. 
The total consumption of tin in March, 1936, was 13,424 
tons. 


Inricizine is a method of driving silicon into steels or 
ferrous articles to form a protective case of almost any 
desired thickness. This case is, in technical parlance, 
“ ferro-silicon,” or approximately 14 per cent. of silicon 
itself. Thrigized parts must be ground to shape instead of 
being machined. The treatment is said to increase the 
size of the original article by not more than one to three- 
thousandths of an inch, and may actually decrease the 
weight slightly with no distortion. 


Patiapium leaf is now produced commercially in 
America and in France. Palladium metal is so malleable 
that it may be beaten into sheets only 1/250,000in. thick. 
It takes some 35,000 of these, each 3}in. square, to weigh 
an ounce. is leaf is tarnish-proof and corrosion-proof 
and of beautiful silvery-white colour, and may be used 
alone or as contrasting with gold leaf. The metal palla- 
dium is rare, but is less expensive than platinum or gold. 
It is found in small amounts in the nickel ore at Sudbury, 
Ontario, and in isolated places pretty well all over the 
earth. 


Av a meeting of the Birmingham Chamber of Commerce 
held in Birmingham on Monday, June 8th, Mr. J. Percy 
Plant, retiring Chairman of the Management Committee 
of the Engineering and Hardware Section of the British 
Industries Fair, was reappointed Chairman for the third 
year in succession. Mr. Plant announced that within 
three months of its close, more than 60 per cent. of the 
space occupied at the 1936 Fair at Castle Bromwich had 
already been definitely booked up. The total space avail- 
able at the moment was 292,531 square feet, of which 
175,655 square feet had been taken by 408 firms. 


THe production of metallic cadmium in the United 
States in 1935 amounted to 3,477,091 lb., an increase of 
25 per cent. over the output of 2,777,384 lb. in 1935. 
Output in 1935 was the largest annual production ever 
recorded. Stocks of metal were drawn upon and sales 
amounted to a high record of 4,023,900 lb., an increase of 
63 per cent. over sales of 2,472,971 lb. in 1934. The 
average quoted price for cadmium stood at 55 cents a 
pound for several years. It advanced sharply to 65 cents 
in late March, 1935. Other sharp increases took place 
later in the year and carried the price to 1-05 dollars a 
pound in December, 1935, nearly double the level at which 
it stood as the year began. 


Tse Official Returns rendered to the Electricity Com- 
missioners show that 1457 million units of electricity were 
generated by authorised undertakers in Great Britain 
during the month of May, 1936, as compared with the 
revised figure of 1327 million units in the corresponding 
month of 1935, representing an increase of 130 million 
units, or 9-8 per cent. The number of working days in 
the month (excluding Sundays and Bank Holidays) was 
twenty-six, the same as last year. During the first five 
months of 1936 up to the end of May the total amount of 
electricity generated by authorised undertakers was 8558 
million units, as compared with the revised figure of 
7357 million units for the corresponding period of 1935, 
representing an increase of 1201 million units, or 16-3 per 
cent. 


Tue Parliamentary Secretary to the Ministry of Trans- 
port recently received a deputation consisting of repre- 
sentatives of the Coal Utilisation Council, the Mining 
Association of Great Britain, the Monmouthshire and 
South Wales Coalowners’ Association, the Commercial 
Motor Users Association, the National Road Transport 
Employers’ Federation, the Sentinel Waggon Works, Ltd., 
the Coal Merchants’ Federation, and the London and 
Counties Coke Association, led by Mr. H. H. Merrett. 
Mr. Merrett pointed out that since 1931, 5000 steam wagons 
had disappeared from the roads, and this meant that at 
least 2500 miners had been put out of employment. The 
main reasons for this were the smaller pay load, which, 
under the existing regulations, the steam wagon was able 
to carry as compared with petrol or oil-driven vehicles of 
the same power, and the lower at which some of the 
models were compelled to travel. The deputation there- 
fore asked for some revision of the regulations so as to 
remove the disabilities under which steam wagons were 
at present operated. 


Tue Central Council of Colliery Owners, the statutory 
body set up under the Coal Mines Act, 1930,-recently con- 
sidered the representations which have been made by 
public utility undertakings with reference to the supply 
and price of coal when the Central Sales Schemes come 
into operation. It was reported that in the case of the 
iron and steel industries, which had already approached 
the Council in this matter, an agreement satisfactory to 
both sides had been concluded. The Council decided to 
appoint a special committee to meet the public utility 
unde: i with a similar object in view, and also to 
examine the constitution and procedure of the committees 
of investigation as determined by the Act of 1930, under 
which Act there are national and district committees of 
investigation, all the members of which are appointed by 
the Board of Trade. One half of the members are repre- 
sentative of employers and workers in the industry, and 
one half are representatives of the consumers, and there- 
is in each case an independent chairman. In connection 
with the announcement of the Government’s intention to 
reintroduce the Coal Mines Bill to effect compulsory 
amalgamations of collieries, it was unanimously agreed 
that the colliery owners should use every means in their 
power to maintain the general opposition to the principle 
embodied in the Bill. 








be completed at the end of 1938. 





Air and Water. 





On Saturday, June 27th, the seventeenth Royal Air 
Force display will take place at Hendon. 


A NEW municipal aerodrome has been opened at Perth. 
It cost some £30,000 to construct, and is three miles from 
the town. 


Tr has been announced that Sir Samuel Hoare has been 
appointed First Lord of the Admiralty on the resignation 
of Viscount Monsell. 


A RECENT fire at Southampton Docks burnt out two 
sheds belonging to Elders and Fyffes and partly destroyed 
a third building. Damage estimated at £65,000 was done. 


Tue P. and O liner “ Balranald,” a 13,000-ton vessel, 
built in 1920, has arrived at Troon, where she is to be 
broken up by the West of Scotland Shipbreaking Company, 
Ltd. 


Two passengers were killed and thirteen injured when 
a four-engined Fokker air liner crashed at a farm near 
Malmoe when leaving for Copenhagen on Tuesday, 
June 9th. 


Waist “taxi-ing” from the hangars at Croydon 
Aerodrome recently, two air liners—a Sabena Belgian 
Airways machine and an Imperial Airways machine— 
collided nose on. 


THE former White Star liner “ Majestic,” at present 
lying at Southampton, will not be broken up until early 
in September. It is expected that the sale of her contents 
and fittings by private treaty will begin this month. 


THERE has been a big decline in laid-up Swedish tonnage, 
the total idle on June Ist being 39 vessels of 69,040 tons, 
as compared with 119 vessels and 160,566 tons on May 
Ist, and 168 vessels of 211,650 tons on April Ist. 


Tue world’s largest all-electric welded vessel, the 
‘** Franquelin,” has arrived safely at Montreal. It will 
be remembered that it was built to replace the ‘‘ Joseph 
Medill,” which was lost with all hands whilst on her 
maiden voyage from the Tyne to Canada. 


A PROSPECTIVE challenger for the America Cup next 
year has been launched at Gosport. Named the 
“Endeavour II,” the yacht has been built for Mr. T. 
O. M. Sopwith to the design of Mr. C. E. Nicholson, and 
is up to the fullest length of the “ 5 ” class. 


Durinc the week ended May 29th, 1044 vessels, repre- 
senting 1,107,916 net register tons, used the Port of 
London. Of these, 552 vessels (891,043 net register tons) 
were to and from Empire and foreign ports, and 492 
vessels (216,873 net register tons) were engaged in coast- 
wise traffic. 


For their proposed flight round the world Mr. and Mrs. 
Mollison have not been able to secure a suitable large 
machine and expect to do the trip in two separate machines. 
They propose to fly from England to Australia, then across 
the Pacific, with stops at Fiji and Honolulu, to San Fran- 
cisco, across the American Continent, and back to England 
over the Atlantic. 


On Wednesday, June 10th, three of the world’s largest 
liners, aggregating some 215,673 tons, passed along 
Southampton Water. The “ Queen Mary ” arrived from 
New York, the “‘ Normandie ” called to embark passengers 
for New York, and the ‘‘ Berengaria ” left for the United 
States. The “‘ Empress of Britain ” also sailed for Canada 
and the total passenger tonnage for the day reached 
237,506 tons. This tonnage was still further increased by 
the “ Majestic,” which is also lying in Southampton 
Water. . 

SPEAKING at the launch of the collier “‘ Betswood,” 
Mr. K. R. Pelly said that he anticipated that in the near 
future all small colliers up to about 1500 tons deadweight 
will be oil-engine propelled. He went on to say that “ the 
capital cost of building motor ships is far less than 
steamers. There is a big saving in the engine-room, and 
I believe a big saving in general running costs. The 
answer to the problem which this sets is that coal owners 
and ship owners alike must concentrate on helping on 
the efforts which are being made to produce suitable 
oil from coal.” 

THE recent acquisition of a controlling interest in the 
Aircraft Operating Company by Hemming and Partners 
is, says The Times aeronautical correspondent, a new 
step towards the creation of a central organisation for the 
conduct of air surveying within the Empire. The amalga- 
mation of British concerns into such a unit has been one 
of the aims of Hemming and Partners for several years. 
Behind the project is the belief that the economic develop- 
ment of the Empire may be assisted and accelerated by a 
central organisation capable of supplying Dominion and 
Colonial Governments quickly with maps, photographic 
mosaics, geological and agricultural reports based on air 
surveys. The work is yearly growing wider in its scope 
and more specialised in its technique. The collection of 
all the available British skill and experience into one unit 
should lead to greater efficiency. 

Over 100 pilots, Captains and First-Officers are at 
the present time engaged in flying the aircraft of Imperial 
Airways on the company’s European and Empire routes. 
On No. 1 Operating Division, which covers Europe, more 
than thirty pilots are employed, ‘and there are also over 
thirty on No. 2 Operating Division, which covers the 
Mediterranean and extends as far as Karachi on the 
India route, and also to Kisumu in Africa and along the 
West Africa route. On No. 3 Operating Division, from 
Karachi to Singapore—and including the new air mail 
link between Penang and Hong Kong—the number of 
pilots is nearly twenty. On No. 4 Operating Division, 
covering the Africa route from Kisumu to Johannesburg, 
five Captains and five First-Officers are now engaged, 
while several pilots are, at the moment, on special duties 
in Africa, Newfoundland, and elsewhere. In addition 
to the Captains and First-Officers at present in regular 
service with the company, many more pilots are now in 
training for the Empire expansion programme which 
comes into operation next year, and by which first-class 
letter mails are to be air-borne in bulk along the main 





Empire routes. 
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THE FRENCH STRIKE. 


THE labour strikes which have spread like an 
epidemic in France are revolutionary in their politi- 
cal and economic significance. Of the political aspect 
of the movement little need be said, beyond remark- 
ing that the strikes coincide with the coming into 
power of the Socialist party, the name of which 
identifies it with the International Socialist 
Workers, who draw their inspiration from Soviet 
Russia. That body, however, can only govern 
with the aid of moderate Socialists, so that there 
is bound to be some check on the excesses of the 
minority revolutionary element. To that extent 
the experiment which is being carried out in France 
may be less revolutionary in character than seems 
to, be the case at present. Nevertheless, it will be a 
revolution economically, and the manner in which 
it has started does not suggest that it will be more 
successful than other attempts to create a new 
order of things by the complete reversal of an 
older system. The situation at the moment is 
that workers suddenly find themselves possessed 
of an unsuspected power to impose their will on 
employers. The “stay in” strike was successful 
in aircraft factories, and then in armament and 
munition works. The movement appeared to be 
so easy and effective that it spread rapidly and got 
completely out of hand until the whole country 
was threatened with inaction. It was easy and 
effective because, under the new authority, no 
attempts could be made to support the law by 
employing force to expel the men from the works 
and factories in which they had installed them- 
selves. Such action might have brought the 
country perilously near to a violent revolution. 
The Government is endeavouring to induce the 
men to vacate the shops, works and factories 
pending the passage through Parliament of a Bill 
which is to give them complete satisfaction, but 
while the agitation seems to be partly allayed 


there continue to be new outbreaks, which implies 
that the Government has by no means got the 
situation under complete control. 

Probably never before has the working popula- 
tion of a country been assured of a full acceptance 
of claims as the result of a series of strikes that 
threatened to put the entire national machinery 
out of gear. The reason for this success is that the 
claims, exaggerated though they may seem, are 
within the Socialist programme which the new 
Government cannot repudiate, and the strikes 
therefore had the effect of compelling the Govern- 
ment to introduce its labour reform Bill imme: 
diately. There is no stipulation even that the men 
must vacate works and factories which they occupy 
illegally before any legislation can be put in hand. 
Employers themselves have declared their readiness 
to negotiate with the men when they return to 
work, except on such questions as the forty hours’ 
week, which is a matter for the State to decide 
upon. The Government has long given its support 
to the forty hours’ week proposal at Geneva, but 
employers insist that it must be of international 
application, as Mr. Ernest Brown, British Minister 
for Labour, said at the Geneva Conference on 
Tuesday. Even in cases where arrangements 
were come to between strikers and employers the 
men failed to fulfil their obligations and, after 
resuming work, struck again on some pretext or 
another. This disregard of agreements is a serious 
matter, whilst the difficulties experienced by the 
Government in inducing the men to resume work 
preparatory to negotiations on the basis of the 
programme which, it is promised, will be rendered 
effective by law, raises the question whether the 
men have sufficient discipline, or the unions ade- 
quate influence, to ensure a complete observance 
of the terms of the proposed law. Discipline is not 
a strong point with French workers, and while the 
present strike epidemic is being carried on in a 
spirit of good humour by all manner of trades and 
professions suddenly conscious of what can be done 
by force of inertia, when there is no force to combat 
it, some doubt may be felt whether the present 
discipline, based on a general agreement of 
principle, will be maintained when disputes arise 
on questions of detail. Labour feels that it is being 
liberated from restraint and the protection of its 
interests transferred from employers to the State— 


|or rather to the unions, which will be armed with 
| legislative enactments capable of an interpretation 


that may be given to them by the unions. The 
State, nevertheless, will be behind Labour, and in 
view of its acknowledged association with the 
“International Social Workers’”’’ organisation 
it may be ex to take an active 
interest in labour affairs. In such circumstances, 
legislation is a hazardous weapon for the national 
economy. 

Under the new Bill the forty hours’ week is only 
one of the debatable reforms the Government has 
the intention to introduce, and whatever may be 
the merits of such a measure in favourable circum- 
stances, it is strongly resisted by employers, who 
are perfectly convinced that in the present con- 
dition of international trade such a restriction of 
hours, without a corresponding wage reduction, 
would compromise any chance of an economic 
recovery unless the whole world adopted the same 
restriction. To add to the difficulty there is to 
be a higher wage scale for all classes of workers, 
which is liable to cause further trouble and vexation 
in the event of currency inflation or franc devalua- 
tion. The whole situation is, in fact, so unstable 
that there is no solid foundation for the new system, 
which may possibly collapse and make the situation 
worse than it is now. An economic structure 
cannot be built up except by long, careful, and 
patient effort. The worst effect of the reforms 
which have been definitely promised to the men 
is the strangling of industry by the “ collective 
contract,’ which seems innocuous in its general 
sense, but which covers a system of works’ control 
that will paralyse employers and leave them 
entirely at the mercy of the unions. As employers 
can only deal with the men through the workshop 
delegates, who will inevitably be union delegates, 
and the unions themselves are backed up by the 
machinery of the law and by the Socialist Govern- 
ment, which looks first to the supposed welfare of 
the men before doing what is necessary to ensure 
work for them, the employer will find himself 
deprived of his prerogatives and probably of the 
means of developing his business in a manner to 
provide more employment. The experience which 
has begun in France appears likely to offer an 
illuminating lesson of how not to do things. France 
is suffering from every kind of financial and 
economic disorder, which could be cured with intelli- 








gent treatment and at some sacrifice, and there are 


serious reasons to fear that the experiment to be 
tried will aggravate the disorder, unless the 
Government’s economic programme, which has 
not so far been divulged, should provide a satis- 
factory antidote. 


Economie Nationalism. 


Tut Monthly Review issued by Lloyd’s Bank 
is a publication rarely seen in the hands of 
engineers. It is addicted to economics, and engi- 
neers, taken in the lump, shun that dismal science. 
Most of us talk economics, but very few of us 
read them, experience having shown us that 
economists are prone to write either obvious plati- 
tudes about isolated islands, or recondite stuff from 
which all sense of reality is missing. Sometimes they 
attempt to explain what nobody understands and 
sometimes offer us no more than the familiar truths 
dissembled, like the villain in a pantomime, in 
pretentious clothing. Even Sir Josiah Stamp, who 
may safely be numbered amongst the more human 
economists, in contradistinction to those made of 
homespun or of shining brass, is not always easy 
reading. It is to be regretted that economics has 
got into a state in which it is forbidding to most 
plain-minded men, for in itself it is not only an 
extremely interesting science, but one of the highest 
importance, and capable on all save a few very 
obscure subjects of being expressed simply. 

We have referred to Lloyd’s Bank Monthly 
Review because in it we do find, almost month by 
month, excellent articles written by experts on the 
crying economical questions of the day, and - 
because these articles are generally written in a 
strain which neither offends us by its naiveté nor 
repels us by its complexity. They are such articles 
as may be commended to all engineers who can 
escape from the direct impact of their particular 
line of business and give consideration to larger 
issues which affect the nation as a whole, and even 
the world itself. There are in the April and May 
issues two such monographs. The former from the 
pen of Professor Lionel Robbins, on “‘ The Conse- 
quences of Economic Nationalism,” and the latter 
by Mr. Graham Hutton, on “Our Economic 
Discontents.” Despite the difference of titles 
both handle the same subject and both are founded 
on the same hypothesis that economic nationalism 
—which means “every nation for itself and the 
Devil take the hindmost ’—is bad for everyone. 
But whereas Professor Robbins stops at the purely 
philosophical, Mr. Hutton, in a corollary to his 
predecessor, proposes the creation of a club of 
nations which would be prepared to trade freely 
amongst themselves and would therefore be united 
in economic association. It is difficult, if not 
impossible, to believe that there can be under the 
sun any nation which once having enmeshed itself 
in the toils of economic self-sufficiency is not now 
watching with dismay the issues to which that 
course is leading it. But perhaps few, save the 
enlightened, see how sinister the position is becom- 
ing, and how essential it is for the very peace of the 
world that barriers, set up with the best intentions, 
should be lowered or removed before it is too late. 
Let us string together a few sentences from Pro- 
fessor Robbins ; they unite quite easily. “There 
is reason to believe that economic nationalism is 
likely gravely to enhance the danger of war. The 
idea that the peace of the world is likely to be 
increased if we “try to keep ourselves to ourselves ’ 
is not merely a aie fallacy, it is a highly 
dangerous delusion. . It is a commonplace of 
elementary economics that so long as trade and 
investment are free territorial possession is a matter 
of secondary importance. So long as territorial 
possession involves no discrimination against the 
foreigner, the fact of possession confers no major 
gain, its absence no important disadvantage. . . . 
So long as Great Britain adhered to the policy of 
the ‘ open door ’ it was no empty claim that those 
parts of the Empire which were administered from 
at home were administered as if in trust for the 
world. ... No foreigner was poorer because of the 
width of our possessions, so long as these prin- 
ciples were adhered to. If he said he was, he can 
only have been hoping that if his government 
possessed them, it would administer them on 
different principles.... It was not doctrinaire 
pedantry which made the great British statesmen 
of the nineteenth century free traders; it was a 
shrewd and solid conception of the peace and well- 
being of the Empire.... Impoverishment, inse- 
curity, war—these, if our argument is correct, are 
likely to be the fruits of economic nationalism.” 
Needless to say, each one of these sentences is but 
the prologue or epilogue to an argument. They 
deal almost solely with a dark side of economic 





nationalism. But we must add, lest any should be 
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misled, that Professor Robbins devotes the first part 
of his article to the straight economic aspect of his 
subject. 

We have touched upon what we have called the 
sinister part of Professor Robbins’ article because, in 
the first place, we are impressed by his contentions, 
and in the second because, if he is right, the argu- 
ments in favour of economic nationalism, and we 
do not deny that they have weight, would be 
immensely lessened, whilst those in support of 
increased facilities for international trade would be 





enormously strengthened. Great Britain, owing 
to her recent departure from free trade, is more 
alive to the disadvantages of the unscalable tariff 
wall than other nations, and we cannot forget her 
efforts to induce other countries to adopt a less 
exclusive policy. But habituation leads to com- 
placency, and it is a good thing that from time to 
time we should be reminded by men with the ability 
of Professor Robbins of the economic inexpedience 
of excessive nationalism and even of its menace to 
the peace of the world. 








Advance in Scientific Metallurgy. 


By SIR ROBERT HADFIELD, F.R.S., D.Sc. 


PRECIPITATION HARDENING. 


HILE practical applications of special steels 

have been extending, scientific knowledge con- 
cerning them has also grown rapidly, and is laying 
the foundation for still further advances. Particularly 
the study of precipitation hardening, a phenomenon 
having its inception in the non-ferrous alloy duralumin, 
but since found to have much wider application 
extending to alloy steels of suitable compositions. 
As a practical means of conferrmg a measure of 
hardness by a heat treatment less drastic than 
quenching, it would seem to have useful scope, 
specially since in many instances it can be applied 
to finished steel articles. 

The application of similar processes to austenitic 
steels, in which connection much is due to Monsieur 
Chevenard, will probably be of special value as it 
counteracts the difficulty sometimes experienced 
of the natural softness and weakness of this class of 
steels against certain kinds of abrasive or erosive 
action, and improves their elastic properties. 

The study of precipitation hardening has also 
done much to elucidate the old-standing. problem 
of temper-brittleness in nickel-chromium and certain 
other high-tensile steels, and it is becoming clear 
that the two phenomena are intimately intercon- 
nected in the sense that temper-brittleness appears 
to be associated with a particular stage of pre- 
cipitation. 


AUSTENITIC STEELS. 


An important contribution has been made to our 
knowledge of the metallurgy of austenitic steels 
of the nickel-chromium type by Monsieur Chevenard. 
His discovery of micro-heterogeneity of the crystals, 
caused by the precipitation of carbides rich in 
chromium, has done much to improve our under- 
standing of the conditions making for stability in 
these alloys. For his investigations of this pheno- 
menon, Monsieur Chevenard has added to the many 
useful physical and mechanical apparatuses which 
he has imvented a further interesting thermo- 
magnetic device giving most delicate indications of 
the magnetic changes by which the micro-regeneration 
can be detected. 


FERRITIC OR ALPHA STEELS. 


Another distinctive feature of modern research 
on alloy steels is the establishment as a class of what 
are known as the “ ferritic” or ‘‘ Alpha” steels, 
which have as their prototype silicon steel, just as 
manganese steel was the forerunner of the austenitic 
group of steels. These ferritic steels, through their 
special characteristics, have broadened the basis 
of the practical applications of alloying, since it 
is clear that the many different requirements of 
practice can better be served by having available 
not only steels which are amenable to heat treat- 
ment, or are capable of taking carbon or carbides 
into solution, but also others which, as is the case 
with these ferritic steels, are negative in these respects. 

The elements which, when added im sufficient 
amount to iron, confer these characteristics are 
many, and includes among the more generally 
known alloying elements, aluminium, chromium, 
molybdenum, phosphorus, silicon, titanium, tungsten, 
and vanadium. 

Although several of these elements are at present 
comparatively expensive, the list provides good scope 
for research and investigation. Steels in this category 
containing about 16 to 18 per cent. and in another 
case 30 per cent. of chromium are, in fact, already 
usefully employed as corrosion and heat-resisting 
steels in circumstances for which steels of the 
austenitic or pearlitic classes are not so suitable. 

Notch brittleness, which is accentuated by grain 
growth—the only practical effect of heat treatment— 
is in general a disability of these ferritic steels, 
although the possession of other desirable physical 
characteristics, as in the case of silicon steel, over- 
rides this limitation. 


GaSEouS ELEMENTS IN FERROUS ALLOYS. 


Reference to this fact leads to mention of an 
interesting and comparatively recent and significant 
discovery in the remarkable effect of nitrogen in 
improving the toughness of ferritic chromium steels, ' 





and in tending to inhibit crystalline growth in them. 
The full reason for this is for the present obscure, 
but will no doubt be made clear by further research. 

The whole question of gases in solution in ferrous 
alloys and their possibilities in conferring special 
properties is one which seems to provide a fruitful 
line of research. There are many evidences that 
gaseous elements can, in certain circumstances, act 
in an alloying capacity in a similar way to solid 
elements. A necessary factor would seem to be their 
affinity for another—and solid—element present 
with them in the iron. 


Score FoR FURTHER RESEARCH. 


Although practically all the binary ferrous alloys 
of a likely nature have now been explored, there still 
remains among the ternary and higher systems 
great possibilities, as witness the discoveries of new 
and remarkable permanent magnetic steels. Search 
of a systematic character necessarily becomes much 
more difficult as the number of added elements 
increases. In our modern alloy no less than eleven 
different elements are present. In these circumstances 
increased resort must be taken to simple pioneering, 
aided by such clues as present themselves. It is, 
indeed, a remarkable fact that great as has been the 
increase in our metallurgical knowledge, there is 
still ample work in front of the metallurgist to obtain 
full and adequate scientific understanding and know- 
ledge of the principles of the alloying of iron with 
other elements, to say nothing of a similar position as 
regards non-ferrous alloys. 


EFFrects oF IMPURITIES. 


A feature of the improved knowledge of ferrous 
alloys acquired during the past decade has been the 
importance to an unsuspected degree of quite small 
amounts of impurities on some of their properties. 
The work carried out at the National Physical 
Laboratory in Great Britain and elsewhere is redeter- 
mining the constitution and properties of certain of 
the binary ferrous alloy systems, prepared from 
specially pure materials, is therefore of particular 
value in placing our knowledge of these systems on a 
more scientific basis. Not the least valuable result of 
this work has been the production of non-ferrous 
elements, such as chromium, manganese, and silicon, 
in a highly pure form. 


CO-ORDINATION OF ExistInc KNOWLEDGE. 


So rapid is the acquirement of metallurgical know- 
ledge in this generation by many workers and in 
many countries, that for its best utilisation, both 
practically and for guidance in further work, there is 
a great need for its co-ordination. Recognising this, 
the Engineering Foundation of the United States have 
in the past few years undertaken critical and thorough 
reviews of existing knowledge on alloys of iron with 
other elements. Monographs have so far been pub- 
lished on the alloys of iron with molybdenum, 
silicon, tungsten, and ‘copper respectively, and 
although involving no new research or discovery, these 
monographs represent in effect an important contribu- 
tion to the sum of knowledge on alloy steels, not the 
least of their benefits is the disclosure of gaps in 
present knowledge and the insufficiency of some of the 
data so far acquired in this field. 


FaraDAy’s RESEARCHES IN STEEL AND ALLOYS. 


It is appropriate in this review to refer to the pioneer 
work of the great Faraday on alloy steels, because 
although this was accomplished by him more than 
a century ago, namely, during the years 1819-1824, 
full information as to the alloys he made was only 
acquired and their properties examined some four 
years ago—that is, at the time of the celebration in 
1931 of Faraday’s discovery of electro-magnetic 
induction. 

It was the author’s privilege to make the investiga- 
tion on eighty-nine specimens representative of no 
less than twelve different types of carbon and alloy 
steels made by Michael Faraday in the years 1819— 
1824. It was indeed a happy circumstance that they 
had been so well and safely preserved; imagine if 
through some unfortunate error they had been 
thrown away as scrap ! 





In the research by the author it was found that some 
of the alloys were of most interesting compositions, 
which no subsequent metallurgist has even thought 
of making experimentally, and yet some of these 
possess unexpected properties which may some day 
prove useful. 

Take, for example, the alloy of 50 per cent. iron 
and 50 per cent. rhodium. It was found to be 
positively slightly more magnetic than pure iron 
(100 per cent. Fe) itself! Also to possess almost 
complete resistance to any ordinary forms of corro- 
sion and to the mineral acids, including even aqua 
regia. Whilst these corrosion properties may be 
characteristic of the metal rhodium itself, it could 
hardly have been anticipated that the Faraday 
alloy would also show as much resistance to corro- 
sion with 50 per cent. of the corrodible metal iron 
present. 


PREPARATION OF ALLOYS BY SINTERING. 


Passing from Faraday’s alloys it may be added 
that a still further development which may not be 
without significance in the future progress of ferrous 
alloys is the production of such alloys by a process 
of sintering together the iron and alloying elements 
at a high temperature, short of their melting points. 
This method, although quite limited so far in its use, 
has successfully been adopted in the laboratory in the 
preparation of alloys for researches by metallurgists 
in Great Britain, Japan, and elsewhere. The method 
is naturally more readily applicable to some types of 
alloys than to others, but where it is possible there 
are obvious advantages to be looked for in economy 
over the usual process of melting. Singular to say, 
satisfactory alloys prepared by this method appear 
to have properties similar in every way to those 
produced by melting. 


ADVANCES IN GENERAL METALLURGICAL KNOWLEDGE. 


The indications must suffice as to the more pro- 
minent of the later trends of development in direct 
scientific knowledge of alloy steels. Progress is not, 
however, confined to the acquisition of specific know- 
ledge. Much of the information of a general metal- 
lurgical nature reacts beneficially on alloy steels. 

The remarkable advances in our knowledge of the 
behaviour of steel under stress at high temperatures 
was, it may be considered, directly connected with 
the practical application of heat-resisting steels, and 
the same might be said of the insight obtained into 
the mechanism of oxidation or scaling. Much investi- 
gation profitable to the development of corrosion- 
resisting steel has, however, been undertaken im a 
more general way, and the discovery of the existence 
of protective and invisible oxide films and their actual 
separation by Mr. Ulick Evans, of Cambridge Uni- 
versity, stands out as a notable achievement. 

In the manufacture of steels of all kinds it is well 
known that certain differences in quality have always 
been liable to occur as between casts of apparently 
similar composition and made under conditions which 
seem to be identical. The problem which is all the 
more pronounced in the case of special steels has for 
many years been a baffling one, but with greatly 
improved knowledge in recent years of the physical 
chemistry of steel making now seems well on the way 
to solution. The study in particular of the state of 
oxidation of the steel and of the nature and distri- 
bution of the non-metallic inclusions which it contains 
has been specially hopeful to this end. In this con- 
nection special mention should be made of the impor- 
tant work carried out at Ugine jointly by Professor 
Portevin and Monsieur Perrin, work which has led 
to definite and practical suggestions for steel making 
procedure, by which it is claimed. effective control 
may be exercised and steel of uniformly high quality 
be produced. 

During the past ten to fifteen years methods of 
examination especially have been improved, giving us 
a still better insight into the character of alloys and 
more exact knowledge of their properties. The intro- 
duction of new methods of hardness testing, greatly 
extending in an upward direction the range compassed 
by the Brinell test, has been of special value in making 
discriminations possible in the hardness of these many 
hardened steel articles, specially cutting tools, rock 
drills, lathe tools and cutlery, and so assisting the 
perfecting of such products in a way not previously 
possible. 

There have also been considerable improvements 
in methods of metallographic examination, both as 
regards apparatus and technique. Determination 
of crystal structure by the use of X-ray is now 
established as a regular method of examination of 
alloys, giving definite indications of their con- 
stitution. This new and direct means of establishing 
the equilibrium diagram for a series of alloys has now 
largely replaced the older indirect method of micro- 
examination of quenched specimens, the indications 
of which have become more or less supplementary. 


HIGH-FREQUENCY MELTING. 


Special mention must be made of the wonderful 
new form of melting by the method known as the 
high-frequency furnace system. Both in the labora- 
tory and in manufacture it has provided a welcome 
means of melting alloys, with the assurance of a 
clean atmosphere free from contaminating influences, 
and at the same time capable of the highest tempera- 
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tures necessary for dealing with the most refractory 


alloys. 


CONCLUSION. 


It is appropriate to reflect on the great advantage 
to mankind which the progress recorded in the 
utilisation of alloy steels represents. In view of the 
services they render in our modern civilisation, their 
value may justly be said to be beyond any adequate 


expression in terms of money. 


Undoubtedly it is the production and use of alloy 


steels which have rendered practicable the bringing 


into being of engineering and other constructions 


which would not otherwise have been possible whether 
in their employment on land or sea or in the air. 
One useful alloy after another, new or improved, 
takes its place in the civilisation which it advances, 
and thereafter it is indispensable unless a still better 
material can be discovered. Take these away and 
our modern civilisation could certainly not exist at 
any rate on anything like its present high plane, and 
we should in many respects be cast back to the com- 
paratively unsatisfactory conditions of more than a 
century ago. 

Such a prospect is fortunately far from possibility. 
On the other hand, there is every reason to anticipate 
that the development of alloy steels will continue and 
keep pace with the growth and extent of our modern 
utilities. The serviceability of these alloy steels 
already available has by no means been fully exploited, 
while the field for the discovery of new and useful 
combinations, notwithstanding all it has so far 
yielded, remains full of possibilities in its further 
scientific exploration. 








Obituary. 


SIR GEORGE HADCOCK, F.R.S. 


Nor a few of our readers will learn with deep regret 
of the death of Sir George Hadcock, F.R.S., who for 
many years was a director of Sir W. G. Armstrong, 
Whitworth and Co., Ltd., and later of Vickers- 
Armstrongs, Ltd. Sir George, who was in his seventy- 





F.R.S. 


HADCOCK, 


fifth year, was a recognised authority on gunnery and 
ballistics. He was born in Nottinghamshire on March 
22nd, 1861, and from his earliest days he showed a 
keen interest in mathematical subjects. After com- 
pleting his education, he entered the Army and gained 
rapid promotion in the Royal Artillery, which he left 
in 1889 in order to join the staff of Sir W. G. Arm- 
strong, Whitworth and Co., Ltd. As a young man 
Hadcock spent some time at Woolwich Arsenal, and 
there he came under the notice of Sir Andrew Noble, 
who invited him to become his personal assistant at 
Elswick. In succeeding years he occupied the 
successive posts of proof officer, the head of the 
inspection department, and the manager of the gun 
shops. Later he became the technical expert respon- 
sible for the design and development of guns, gun 
mountings, shells and fuses, &c., for both military and 
naval services. 

Following in the footsteps of Sir-Andrew Noble, 
he himself rapidly became an authority on gunnery 
and ballistics, and was in constant touch with the 
Government Departments on technical matters. On 
the death of Sir Andrew Noble in 1915 he was elected 
to the board of Sir W. G. Armstrong, Whitworth 
and Co., Ltd., and he later became the managing 
director of the Elswick works. When the fusion of 


and Co., Ltd., and Vickers Ltd., took place in 1928, 
he was made a director of the new firm of Vickers- 
Armstrongs, Ltd., being appointed to the London 
office of the company, where he acted principally in 
the capacity of technical adviser. When Vickers 


Vickers-Armstrongs, Ltd., Sir George was retained 
on the board of directors as technical consultant, and 
so continued until the time of his death. 

During the war, in December, 1917, Sir George 
read a paper before the Royal Society on “ Internal 
Ballistics,” and in the following February he was 
elected a Fellow of the Society. His war services 
were recognised by a knighthood of the Order of the 
British Empire, and in June, 1925, the University 
of Durham conferred upon him the honorary degree 
of Doctor of Science. During the war he joined the 
lst Northumbrian Brigade of the R.F.A. (Territorial 
Force), and became Lieut.-Colonel and its Command- 
ing Officer. After the war he was a member of the 
special Commission which went to Germany on 
behalf of the British Government in order to inspect 
the progress made in the dismantling of the arms 
factories of that country. For many years Sir George 
was an associate member of the Ordnance Committee. 
His literary work included a book on Modern Artillery, 
in which he collaborated with Commander E. W. 
Lloyd, R.N., while he contributed valuable articles 
to the “ Encyclopedia Britannica,” and to the “ Pro- 
ceedings ” of the Royal Artillery Institute. He was a 
member of the Athenzeum Club ; a quiet, rather retir- 
ing man, most at home with the people he had known 
in the great days of Elswick, days which lingered in 
his memory as they do in all those who enjoyed them. 
Perhaps with his remarkable abilities he might have 
made a greater stir in the world had his character been 
more forceful, but none of his old friends would have 
wished him other than he was. 








SIXTY YEARS AGO. 
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Tue precise mode of construction of the “ stupendous 
water-commanding engine”’ described by the Marquis 
of Worcester in his “‘ Century of Inventions” has long 
provided antiquarians with a subject for research. It 
seems certain that an ‘‘engine”’ was actually made but the 
Marquis’s vague description of it permits many interpre- 
tations to be placed upon its design. The enthusiasm of 
some antiquarians went so far as to examine fruitlessly 
the Marquis’s grave for a model of the engine which he had 
directed was to be buried with him. In our issue of June 
16th 1876 @ correspondent suggested that the model 
supposed to be buried in the grave was not of the water- 
commanding engine but something of quite a different 
nature. He quoted the following passage from the “Century 
of Inventions ”’ :—*‘ An engine so contrived that working 
the primum mobile forward and backward, upward or down- 
ward, circularly or cornerwise, to and fro, straight, upright 
or downright, yet the intended operation continueth and 
advanceth, none of the motions above mentioned hindering, 
much less stopping the other, but unanimously and with 
harmony agreeing, they all augment and contribute 
strength into the intended work and operation; and, 
therefore, I call this a semi-omnipotent engine, and do 
intend that a model thereof be buried with me.” Our 
correspondent argued that this flamboyant description 
applied with accuracy to a ratchet brace su constructed 
that the drill constantly revolved forward whichever way 
the handle was turned. He himself had seen and handled 
such a brace. He found it on a steamer of which he was 
chief engineer for some time. This vessel, the “‘ Voyageur 
de la Mer,”’ was supplied by Mr. George A. Stone, engineer 
of Boston, U.S.A., to Said Pasha, viceroy of Egypt in 1858. 
He added that the noble Marquis probably intended his 
invention to be a means of converting rectilinear motion 
into rotary motion a thing at that time greatly desired 
but not made practicable until the discovery of the crank. 








INSTITUTION OF MECHANICAL ENGINEERS 
AT YORK. 


On Tuesday of this week the summer meeting of the 
Institution of Mechanical Engineers opened at York. 
About 240 members and 125 ladies were present. The 
meeting began with a welcome to York extended by the 
Lord Mayor Mr. W. H. Shaw. Thereafter a paper by 
Mr. F. E. Smith entitled ‘‘ Plant for the Production of 
Petrol by the Hydrogenation of Bituminous Coal” was 
presented and discussed. Elsewhere in this issue we begin 
a reprint of this paper. On Tuesday afternoon a number 
of works within the area of York were visited and in the 
evening a reception and dance by invitation of the Lord 
Mayor was held in the Exhibition Buildings. On Wednes- 
day alternative whole-day visits to Doncaster and Sheffield 
were arranged or members could if they so desired visit 
places of interest in York itself and later inspect a chocolate 
factory. The Institution Dinner was held in the Exhi- 
bition Buildings on Wednesday evening, the guests being 
received by the President Mr. H. N. Gresley and Miss 
Violet Gresley. On Thursday visits were arranged to the 
Imperial Chemical Industries works at Billingham, to 
Leeds and Huddersfield, and to Hull. In the evening a 
reception and dance by invitation of the Yorkshire Branch 
Committee of the Institution was held in the Assembly 
Rooms the guests being received by the Chairman of the 
Branch Dr. H. W. Swift and Mrs. Swift. To-day, Friday, 
was devoted to two alternative whole-day excursions, one 
of which took the visitors to Scarborough and Whitby 
while the other included in its itinerary Rievaulx Abbey, 
Ripon Cathedral and Fountains Abbey. We hope to deal 
with the meeting in greater detail in next week’s issue. 








the two firms of Sir W. G. Armstrong, Whitworth 


Ltd. recently acquired the whole of the capital of 


Port of Rangoon—Approach 
Channels. 


THE Commissioners of the Port of Rangoon have recently 
had under review their policy with regard to the mainten- 
ance of the approach channels to the Port of Rangoon used 
by sea-going ships, and they consider it desirable that their 
decisions on the subject should be made known to ail 
users of the port. The following is a brief statement of the 
position, but the Commissioners will welcome inquiries 
from anyone who may be interested, and specific questions 
of detail will be answered on application to the Secretary, 
Post Box No. 85, Rangoon, Burma. 

The Rangoon River, on which the Port of Rangoon is 
situated, forms the most easterly outlet of the river 
Irrawaddy. On both its flanks, at its embouchure into 
the Gulf of Martaban, there are extensive alluvial deposits 
which stretch for miles into the gulf in the form of a sub- 
merged declining plane. The crest of this plane con- 
stitutes what has come to be known as the Outer Bar of 
the Rangoon River. 

As a result of the natural seaward growth of the Irra- 
waddy Delta, the navigable channels over the bar had been 
gradually deteriorating for some considerable time, but it 
was not until recent years that the bar began to exert a 
limiting influence on the draught of vessels and to assume 
paramount importance in the conservancy problems of 
the port. After local engineering and hydrographical 
surveys had been carried out, the Commissioners placed 
the matter before their consulting engineers, Sir Alexander 
Gibb and Partners, of Westminster, on whose advice they 
decided to construct in London a tidal model of the 
Rangoon River. The purpose of the model was, in the 
main, to ascertain the probable future tendencies in the 
development or deterioration of the Outer Bar and to 
investigate the effect of possible remedial measures. 
Experiments with the model commenced in the sutumn 
of 1932, and were concluded in the summer of 1935. The 
final report of the consulting engineers on the results of 
their investigations was placed before the Commissioners 
in April, 1936. 

In regard to the probable future regime of the Outer Bar, 
the main conclusion reached was that conditions would 
never be materially worse than in the year 1931, and that, 
even under the worst conditions, the port would always 
be accessible without serious difficulty to vessels of the 
size generally using it at present, with one or two excep- 
tions. Various remedial measures were tested on the model 
and an important conclusion reached was that training 
works were completely ineffectual in maintaining a suit- 
able channel over the Outer Bar. Dredging operations, on 
the other hand, met with some measure of success on the 
model. It was shown that a dredged cut, properly 
positioned in relation to the direction of the tidal currents, 
maintained, and in certain circumstances improved itself. 
A reservation was, however, made in the report that no 
model could satisfactorily demonstrate the practicability 
of dredging under the conditions existing on the Outer Bar 
in Rangoon, and with the materials to be dealt with in 
that area. 

Particular attention was therefore directed, when the 
consulting engineers’ report came before the Commis- 
sioners, to the question of dredging over the Outer 
Bar. In its physical aspect, the Commissioners doubted 
whether it was practicable to carry out, under the con- 
ditions existing over the Outer Bar, a dredging programme 
of sufficient magnitude to be efficacious in securing a 
greater depth of water. In fact, the information before 
them rather tended in the opposite direction. 

On the assumption, however, that channels could thus 
be deepened to suit vessels of deeper draught, considera- 
tion was given to the financial implications of a dredging 
scheme, and to the policy by which the Commissioners 
were to be guided in this regard. It was clear to them, 
assuming that the Rangoon River was likely to remain 
for a considerable time a natural channel of approach for 
vessels drawing up to 28ft., that any programme of dredg- 
ing would benefit only a comparatively small percentage 
of the vessels which now use the port. The question 
‘was therefore whether there was sufficient justification 
for embarking upon « programme of dredging involving 
a considerable burden upon port funds, which would have 
to be borne not only by the comparatively small number 
in whose interests the improvements would be carried out, 
but also by the large majority who would not be affected 
by any increase in the available depth of water, as well 
as by general users of the port. 

It was greatly doubted whether the users of the port as a 
whole would be willing to accept any appreciable increase 
in charges for the sake of a comparatively small proportion 
of their number, and it was thought that among those 
who would object might conceivably be included some of 
those who would themselves be benefited by an increase 
in navigable depth. The Commissioners realised that 

there is a point in port development at which economical 
considerations must impose a limit upon the draught of 
shipping, and that the prosperity of this port might be 
prejudiced just as much by heavy charges as by physical 

obstructions. They decided therefore not to proceed with 

major dredging operations over the Outer Bar. 

This decision will undoubtedly mean that the existing 
difficulties can only be overcome, not by any attempt on 

the part of the Commissioners to adapt the port to the 

needs of deeper draught vessels, but by the realisation on 

the part of shipowners that the port cannot deal expedi- 

tiously with vessels drawing more than about 28ft. of 
water, and by the formulation of future shipbuilding 

programmes upon this basis. It is thought that ship- 

owners will agree that it is more satisfactory that they 

should now have before them, as a foundation for their own 

policy, an official statement of the Commissioners’ con- 

sidered views on this question of the depths available over 

the Outer Bar. The situation will, of course, be carefully 

watched, and there will be no relaxation in the present 

systematic and unremitting observations of the approach 

channels, but the Commissioners entertain the hope that 

the future will bear out the main conclusion indicated by 

the tidal model investigations, namely, that the Rangoon 

River and its approaches are likely to remain for a con- 

siderable period a safe and natural channel of approach 

for vessels of the draught now using the port. 
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THE NEW 





GATWICK AIRPORT 









Gatwick 


N ouf Journal columns we have already referred 

to the bringing into service of the new airport 
constructed for Airports, Ltd., at Gatwick, Surrey. 
With the official opening of this airport on Saturday, 
June 6th, we are now able to give further particulars 
of its interesting construction and equipment. The 
site has been well chosen to be clear of the recognised 
fog belt and beyond the Surrey hills, and it is bounded 
on the eastern side by the Southern Railway Com- 
pany’s Brighton and Eastbourne line, while on the 
west it is quite near to the main Brighton road, near 
Horley. Included in the design is a special airport 
station, named ‘‘ Gatwick Airport,” with a subway 
giving direct connection to the tower of the aerodrome 
at which six aircraft of the largest type can be accom- 
modated at the same time. A fast electric train 
service gives a run of about 40 min. from Victoria to 
Gatwick, and the arrangement is such that passengers 
are under cover from the time they leave the station 
until they arrive at their destination. The new air- 
port includes full Customs, emigration, and post 
office services, while other amenities such as a 
restaurant, with lounge and writing-rooms, are pro- 
vided. The airport, of which an aerial view appears 
above, was designed and in certain respects patented 
by Mr. A. C. Morris Jackaman, A.M.I.Ae.E. The 
engraving also clearly shows the new Southern Rail- 
way station to the right, with the large hangar at the 
top right-hand corner, and near it the accommoda- 
tion for small privately owned aeroplanes. At the 
bottom left-hand corner the double-span hangars 
and offices will be seen, while in the centre is the 
‘‘ Martello Tower” building with the control and 
administrative offices. The aerodrome area provides 
landing runs of from 1000 to 1200 yards, and from the 
control tower at the top of the Martello building— 
an uninterrupted view in all directions is given. 
The tower is furnished with all the latest control 
devices, and equipment has been installed for 
night flying. A Marconi type blind-landing system 
is to be provided in the future. There are telescopic 
gangways which connect the doors of the central 
building to the aircraft. 

The ground control of aircraft is made possible by 
one-way traffic round the central building, there being 
two circular runways, with separate approaches for 
incoming and outgoing machines, and with access to 
the various hangars. 





Airport. 


+> 


The main contractors for the remforced concrete 
buildmg work were A. Jackaman and Sons, Ltd., of 
Slough. The structural engineering steelwork for 
the central building, the hangars, the private aero- 
plane accommodation, and the railway station was 
designed, manufactured, and erected by A. and J. 
Main and Co., Ltd., of London and Glasgow, while 
the concrete work on the ground itself was carried 
out by the En-Tout-Cas Company (Syston), Ltd., 
and the clearing and levelling by Arthur Higginson, 
of Sutton Coldfield. 

The principal interest 


structural engineering 





building and carry the roof. The doors of the hangar 
allow 30ft. clear to the eaves and consist of eight 
leaves which run on two sets of rails. Although large 
in size, the doors, we found, are quite easily moved, 
and as will be seen from the engraving on page 628, 
outriggers are built, so that they can be pushed 
beyond the limits of the building, giving free access. 
At the side of this large hangar there are two lean-to 
workshops, each 25ft. deep. In the main building 
provision for lifting engines and equipment is fur- 
nished on the two longitudinal girders. This 
hangar is at present occupied by Air Travel, Ltd. 
In the adjacent accommodation for privately 
owned aeroplanes, separate enclosed spaces with 
sliding doors are provided for twenty machines. 
The building itself is 155ft. long, with a centre span 
of 40ft. and two 30ft. side spans. Entrances are 
provided at either end and the front wall of each 




















MARTELLO BUILDING AND CONTROL TOWER 


attaches to the main hangars, exterior and interior 
views of which are reproduced on the opposite page. At 
present there are two main hangars, the largest of 
which abuts the railway line and has a height of 50ft., 
a clear space to the eaves of 30ft., and a clear floor 
space, 150ft. by 150ft. Above the doors there is a 
single-span Mansard type girder with two longi- 
tudinal members which extend to the back of the 








compartment is so designed that it can be diverted 
on rails to the side, giving uninterrupted access. 

The double-span hangar on the south of the aero- 
drome, also illustrated on page 628, is used by British 
Airways, Ltd., and has a frontage of 300ft., with a 
clear height of 20ft. to the eaves. There are sixteen 
doors which are of the leaved pattern, and are 
mounted on four sets of rails. The four longitudinal 
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girders are furnished with lifting gear. In this build- 
ing are the principal workshops which measure 110ft. 
by 50ft.; they are brick-built. In the other hangar 








FLOODLIGHTS 


building we have described, asbestos cement corru- 
gated sheeting and reinforced troughing by the 
Universal Asbestos Manufacturing Company, Ltd., of 
London, with Mellowes Eclipse glazing, was used. 





In the Martello building, which was constructed 
to the design of Mr. Morris Jackaman, in collabora- 
tion on the architectural side with Messrs. Hoar, 
Marlow and Lovett, all the steelwork is totally enclosed 
in reinforced concrete construction. The railway 
station, the steelwork for which was supplied by 
Mains to the design of the Southern Railway Com- 
pany, has four platforms with a bridge and waiting- 
room accommodation. 

Brief mention may be made of the floodlighting 
arrangements for night flying.. The three floodlight- 
ing groups were designed and supplied by Chance 
Brothers and Co., Ltd., of Lighthouse Works, Smeth- 
wick, Birmingham, and have each a rated candle- 
power of the order of 2,000,000 each, consuming 
about 6kW. The optical systems are accommodated in 
the specially designed housing illustrated which makes 
the entire apparatus waterproof. The floodlights have 
now been arranged with the focal plane about 18ft. 
above ground level, so that the large expanse of 
land area is adequately lighted. Three lights can be 
switched on, in accordance with the wind direction 
for landing and taking off. The boundary lights, the 
neon wind indicator, the beacon and tower and the 
obstruction lights and switchgear were all designed 
and supplied by the General Electric Company, Ltd., 
of Magnet House, London. Power is taken from the 
grid through a small sub-station. 








Ait-Cooled Steel-Clad Rectifiers. 





HE rapid progress of power rectifiers for traction 
service has been one of the principal electrical develop- 
ments of recent times. Whereas a few years ago rotary 
machinery was almost invariably installed in A.C.—D.C. 
sub-stations, rectifiers are now in great demand. Among 
the principal users in this country is the London Passenger 


Isolating links are provided between the incoming feeders 
and main transformer primary windings. 

Provided the incoming high-tension isolating links are 
closed, it is only necessary to close the oil circuit breaker 
at the remote control station to put the rectifying plant 
into operation. On operating this switch the primary of 





Fic. 1—250-KW 600-VOLT AIR-COOLED RECTIFIER 


Transport Board, which has installed rectifying plant with 
an aggregate capacity of 58,000 kW in sub-stations asso- 
ciated with the underground railways. Growth of the 
trollybus service in London has caused that body to provide 
new sub-stations for supplying power to the overhead lines, 
and one of them is at Putney Bridge. Here again rectifiers 
have been installed, but they differ from those employed 
on the underground railways in that they are air cooled. 
Developed at the General Electric Company’s works at 
Witton, Birmingham, these air-cooled steel-clad rectifiers, 
which are devoid of pumps, are claimed to be remarkably 
free from back-fires. They have a high efficiency, are able 
to carry heavy overloads, and to withstand short circuits. 
The units are self-contained and the use of fragile 
materials, such as glass, has been avoided. 

The success which has attended the manufacture of the 
air-cooled metal-clad rectifier is said to have been largely 
due to the use of the patented G.E.C. Vitric seal, as pro- 
vided on all the company’s steel rectifiers. Consisting of 
thin mild steel cones, separately coated with a special 
vitreous enamel, fused up solid together with the top and 
bottom members in an electrically heated oven, the seal 
has a very high dielectric strength, is perfectly vacuum- 
tight, and can be secured to the rectifier with ease, all 
metal-to-metal joints being welded. The patented air 
cooling system is said to enable the maximum possible 
output to be obtained from a unit of given size. 

At the Putney Bridge sub-station there are three 250-kW 
rectifier units (Fig. 1), which supply D.C. current at 
600 volts. Each unit comprises two six-anode rectifiers 
mounted side by side as shown. Normally the sub-station 
is remote controlled from an adjacent railway sub-station, 
and provision is made for emergency remote control of the 
outgoing D.C. feeders from pillars installed at points along 
the trollybus routes, so that in the event of a street accident 
power can be cut off from any section of the system. Three- 
phase, 33}-cycle current is supplied to the sub-station by 
two feeders. One supplies a single rectifier unit and the 
other the two remaining units which work in parallel. 





the appropriate main transformer is energised and supplies 
power to the small auxiliary transformer, thereby starting 
the cooling fans. When an adequate air flow is established 
the blower relay operates and the rectifier ignition and 





is immediately followed by the closing of the negative 
contactor, which is gang controlled with the high-speed 
breaker. The reverse current high-speed breakers are 
shown in Fig. 2. 

To close down a rectifier the remote control breaker is 
tripped. All the control equipment at the sub-station is 
then automatically reset in readiness for re-starting. The 
main D.C. switchboard (Fig. 4) consists of three rectifier 

els, an output and test panel, six feeder panels, and a 

.O.T, panel. The total output from the sub-station is 
fed through the output and test panel, on which it is 
metered. It then passes through a summation overload 
relay to the six feeder panels. In the event of an overload 
on the sub-station the summation relay operates after a 
predetermined time and trips all the feeders, which are 
also tripped when the entire rectifier plant is shut down. 
By means of high-speed breakers mounted above the 
switchboard faults in individual feeders are rapidly 
cleared without disturbing the remainder of the system. 
Should a high-speed breaker with its gang-controlled 
negative contactor open on a fault, an auto-reclose relay 
is brought into action and after a given time again closes 
the breaker and its contactor. If the fault persists the 
auto-reclose relay automatically locks out after a given 
number of reclosures have occurred. After the fault has 





Fic. 3—-AIR BLAST COOLED TRANSFORMERS 


been removed the auto-reclose relay can be reset from the 
remote control pillars along the trollybus routes so that 
it is unnecessary for the attendant to visit the sub-station. 

For safeguarding the installation against damage due 
to faults on the system or in the rectifying plant itself 
various protective features have been embodied in the 
plant. Each high-tension circuit breaker has double-pole 
overload and single-pole earth relays, which trip the circuit 
breaker in the event of an overload or earth fault in the 
primary windings of the main transformer and thus shut 
the rectifier down. If owing to continued heavy loads 
the rectifier becomes overheated a thermostat in the top 
plate of the rectifier trips the high-speed breaker and 
isolates the unit until it attains a safe temperature, when 
the thermostat contacts open and close the breaker, thus 
putting the rectifier on load again. Relays in the blower 
circuit prevent the rectifier ignition equipment operating 
until an adequate flow of cooling air has been established. 
In the event of failure of the cooling air when a rectifier 
is in service the relays trip the high-speed circuit breaker 
and switch off the excitation arc. If a fan motor is over- 
loaded it is disconnected from the supply by an overload 
relay, whilst the resulting failure of the air flow causes the 
blower relay to operate and shut down the appropriate 
rectifying unit. To minimise fire risks thermostats are 
mounted above the main transformers, and if the heat 





produced by the latter is abnormal they trip the appro- 





FiG. 2—REVERSE: CURRENT CIRCUIT BREAKER AND REACTORS FOR SMOOTHING CIRCUIT 


excitation circuits are energised, 
rectifier into service. As soon as D.C. voltage is esta- 
blished at the rectifier terminals the reverse current high- 
speed breaker in the positive main closes and this operation 


thus bringing the | priate high-tension oil circuit breaker in the remote control 


station. 
The main transformers shown in Fig. 3 are three-phase 
core type units with air blast cooling. Each unit is mounted 
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on @ brick chamber into which the cooling air is blown by 
a fan and having passed through ducts in the windings it 
is exhausted through an adjustable baffle in the top of the 
transformer housing. Balancing choke coils are employed 
to ensure equal distribution of load between the two 
rectifying cylinders supplied by the one transformer. Three 
small transformers, each energised from the appropriate 
main transformer, supply all the power for the auxiliary 
equipment. They have three three-phase secondary 
windings. Two are completely insulated from earth and 
supply current for the rectifier ignition and excitation 
equipment, while the third winding has one phase earthed 





Fic. 4—MAIN 


and provides power at 230 volts for the cooling fan motors 
for the main transformers and rectifiers and for operating 
contactors, relays, &c. 

Efficient smoothing apparatus has been included to 
prevent radio interference, as the result of ripples in the 
D.C. output. The apparatus consists of a series-connected 
reactor coil, to be seen on the right of Fig. 2, for each 
rectifier cathode and resonant filter circuits tuned for 
the principal harmonics. 








A Pre-Set Speed Controller. 


APPLICATIONS of variable-speed motors often make it 
desirable to be able to run the machines automatically 
up to a predetermined speed, as in the paper, rubber, and 
textile industries. Such speed control is also specified 
for many types of printing presses. Owing to the necessity 
for changing the reel of paper or fabric at frequent intervals, 
these machines have an intermittent duty and a device 
which simplifies the actions of the operators in connec- 
tion with starting and speed control, avoids delays and 
maintains the desired level of production. In printing, 

















PRE-SET SPEED CONTROLLER 


and especially in the case of colour work, the quality and 
output are both affected by speed, and after stopping the 
machine it is particularly important to return to the best 
operating speed. 

The pre-set speed controller shown in the accompany- 
ing illustration has been introduced by the British 
Thomson-Houston Company mainly to enable three-phase 
commutator motors to attain the correct running speed 
without the help of the operator. 

In the case of the smallest B.T.H. A.C. commutator 
motors, satisfactory pre-set speed can sometimes be 
obtained, when the speed range is narrow, by providing 


D.C. SWITCHBOARD 





in the pre-set position, but the application of this method 
of control is very limited. Usually it is necessary to fit 
motor-operated brush gear to the motor, and return the 
brushes automatically to the minimum speed position for 
starting, and under these conditions the pre-set con- 
troller is used. It consists of a contact arm operated by 
a hand wheel and working in conjunction with a contact 
dise driven by a pilot motor, which drives the brush gear. 
The hand wheel also carries a pointer to indicate the speed 
of operation on the dial, which can be calibrated in any 
convenient units. This speed can be pre-set with the 
motor at rest, or may be adjusted while the machine is 





running to the desired value, after which the hand wheel 
can be left untouched. The attendant need only operate 
the start and stop buttons to control the machine. The 
controller can be mounted on the motor end shield, and 
be driven by a short chain, but in the majority of cases 
it is more convenient to mount it on the framework of the 
driven machine adjacent to the push-button station and 
to couple it to a chain sprocket on the brush spindle by 
means of short lengths of chain connected together by 
flexible steel wire running through guide pulleys. 

The overall dimensions of the controller are approxi- 
mately llin. long, 9in. wide, and 9}in. deep. Its use is 
not, of course, limited to B.T.H. A.C. commutator motors 
alone. It can be arranged, for example, to serve as a 
remote control switch and indicator for a motor-operated 
rheostat for the field control of a D.C. motor or it may be 
employed in any Ward Leonard or booster voltage control 
scheme. 








A Motor Car Engine Starting Gear. 





WE recently had the opportunity to examine a starting 
gear for motor cars invented by Mr. J. Birkbeck, of Ealing, 
and applied to his own car. Mr. Birkbeck himself made 
and fitted the gear to the vehicle. The device, we found, 
has the merits that it is very noticeably quieter in operation 
than the type of starter usually fitted and that accidental 
operation of it while the engine is running cannot under 
any circumstances do any harm. The accompanying 
drawing shows the clutch member through which the 
power of the starting motor is applied to the engine 
crankshaft. The end of the driving member fits within 


Driven Member 











Driving Member 





STARTING CLUTCH 


the flanged end of the driven member. Between the 
two members there are a number of steel rollers. 
When the driving shaft rotates these rollers “jam” 
against cam faces machined on the inner face 
of the driven member and thus transmit the drive 
as in a familiar form of “free-wheel.” But as 
soon as the engine speed increases beyond’ that of the 
driving shaft the rollers are drawn out of engagement and 
held out by centrifugal force. Thus while the engine is 
running the shaft driven by the starting motor is entirely 
free and consequently operation of the starter can do no 
harm. The use of this clutch necessitates the provision of 
reduction gearing between it and the motor, and on the 
car we examined a worm gear was inte! to effect this 





@ secondary resistance with a short-circuiting contactor, 
and by connecting the motor to the line with the brushes 


purpose. We learned from Mr. Birkbeck that he had had 






BRITISH STANDARDS INSTITUTION. 


THE annual general meeting of the British Standards 
Institution was held at the Institution of Mechanical 
Engineers, on Thursday, June 4th, 1936, under the chair- 
manship of Mr. W. Reavell. 

At the meeting mention was also made of the forth- 
coming visit of the Director to New York and the Argentine 
in connection with the work of the newly formed Argentine 
Institute for the Rationalisation of Materials. 

At a luncheon at the Royal Automobile Club, which 
followed the meeting, Lord Riverdale, who was the 
chief guest, in proposing the toast of ‘‘ The Institution,” 
referred to the very economic manner in which the work 
was carried out, necessitating as it did some 800 com- 
mittees and over 1000 meetings a year. He felt that 
‘* Empire Standards ’’ was one of the ways in which it 
was possible to bind the Empire together and consolidate 
Empire trade. Some people feared that standardisation 
meant stagnation, but that was provided against in the 
precautions the B.S8.I. took when standards were brought 
into being, and in the frequent review and revision of 
those staridards. Industry, in his view, did not fully 
appreciate the value of standardisation in the matter of 
capital expenditure. It meant the possibility of reduc- 
tion of stocks, which, in turn, meant liberating capital 
which might amount to millions of pounds in the British 
Empire. Co-operation with the United States of America 
and with South America was, he thought, all to the good, 
and he was glad to see the efforts that were being made in 
that direction. 

Mr. Reavell, the retiring Chairman, having thanked 
Lord Riverdale for his invaluable aid, said that perhaps 
remembering the recommendations of the Government 
Committee on Industry and Trade, over which Lord 
Riverdale had presided, they might persuade him to help 
them once more when the Government was approached for 
an increase in its grant to that great national work. 

Mr. E. J. Elford, the Chairman for the forthcoming 
year, in proposing the toast of “‘ Those Associated with 
the B.S.I1.,” said that the organisation was greatly indebted 
not only to the Government for its continued financial 
support, and to the many technical officers of the various 
Government Departments for their assistance on the 
technical work, but also to the hundreds of representatives 
of industry, using that word in the widest sense, who gave 
their time and experience so willingly to that work of 
growing national importance. 

The toast was acknowledged. by Mr. S. Tatchell, Chair- 
man of the Building Industries National Council, and by 
Colonel Briggs, of Messrs. Unilevers, who expressed the 
satisfaction of the chemical industry at the work already 
undertaken by the Institution in the chemical field. 











RETIREMENT OF PROFESSOR LEA. 


THE announcement is made that Professor Dr. F.C. Lea, 
who is shortly retiring from the Professorship of Engineer- 
ing at the University of Sheffield, has been invited to join 
the board of Edgar Allen and Co., Ltd., and has accepted. 
Dr. Lea, who was born near Crewe, served his apprentice- 
ship under Mr. F. W. Webb, the chief engineer of the 
London and North-Western Railway, at Crewe, and in 
sixteen years of railway service worked in the electrical 
and civil engineering departments. After completing his 
scientific training at Queen’s College, Manchester, and 
the Royal College of Science, London, his first university 
appointment was in 1900, when he became chief assistant 
to Professor W. C. Unwin at the City and Guilds College, 
London. Between 1911 and 1913 he took up an engineer- 
ing appointment with the British Government, becoming a 
specialised Engineering Inspector for the Board of Educa- 
tion; while during 1913 he became Professor of Civil 
Engineering at the University of Birmingham. During 
the war Professor Lea particularly interested himself in 
research into materials for aircraft, and finally had a 
great deal to do with the experimental work connected 
with the development of all-metal aeroplanes. In 1924 
he was appointed Professor of Engineering at the Uni- 
versity of Sheffield and became Dean of the Faculty. 
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The Coal-Fired Marine Boiler.* 


By Engineer Rear-Admiral W. M. WHAYMAN., 
(Concluded from page 608.) 


Ar the end of last year, 1935, Erith-Roe mechanical 
stokers were fitted to the two forward boilers in each of 
the remaining ships of this class of steamer, viz., the 
** Duke of Rothesay ” and the ‘* Duke of Argyll,”’ and both 
these ships are now again in service, working under the 
same conditions as described in the case of the ‘‘ Duke 
of Lancaster.” 

Sufficient experience has already been obtained to show 
that the fitting of mechanical stokers is an economical 
proposition and that continued progress on those lines 
will enlarge the prospects of steam propelling machinery, 
for with geared turbine installations, boilers and auxiliaries 
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and combustion conditions of continually improving 
design, and with coal of suitable description at a fair price, 
steam propulsion should be more than able to hold its own 
in a number of steamship services, as against the use of 
oil as the source of power. 

There is corroborative evidence of this in the adoption 
of the use of coal for steam propulsion in the s.s. “ Great 
Western,” built by Cammell Laird and Co., Ltd., for the 
G.W. Railway Company’s Fishguard-Waterford service, 
the Channel train ferry steamers for the Southern Railway, 
and the s.s. ‘“ Shuntien ’ for passenger and cargo service 
on the China Station. 

The ‘‘ Great Western” was ordered by the G.W. Rail- 
way Company in 1933 and ran sea trials in January, 1934, 
and since then has been in service continually, with the 
exception of the annual periods for Board of Trade survey. 
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Stoker of Channel Train Ferry. 


Fic. 


When first contemplated it is believed it was intended to 
use oil as fuel for this vessel, but the G.W. Railway Com- 
pany decided that the vessel should be a coal burner 
rather than an oil burner, with a view to giving impetus 
to coal as fuel. In May, 1935, the G.W. Railway Company 
invited to Fishguard a representative party of gentlemen 
interested in ships and coal to witness a demonstration of 
the vessel and the facilities for bunkering the ship which 
have been developed by the railway company. 

The boiler plant of the vessel consists of two Babcock 
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and Wilcox water-tube boilers designed to supply 
26,000 lb. of saturated steam at 200 1b. per square inch 
from feed water at 220 deg. Fah. when using a South Wales 
coal of about 14,500 B.Th.U. calorific value. In this 
vessel air preheaters are fitted to improve the overall 
efficiency. The two boilers have a total tube heating 
surface of 5280 square feet and a total air heating surface 
of 2240 square feet. ; 

An overall boiler efficiency of 80 per cent. is obtained on 
service, and with this installation, as in those previously 
described, it was demonstrated that a variety of small 
coals can be used with the mechanical stoker, but the 
volatile content should not fall below 15 per cent. and the 
coal must have a slight caking tendency. 

A washed, graded coal of peas and beans size is used, 
with an ash content of 5 to 6 per cent., volatile 16 to 18 per 
cent., and a gross calorific value as fired of 14,300—14,500 
B.Th.U. The fusion point of the ash is over 1400 deg. 
Cent., and it is important that this figure should be high 
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of One Boiler and Stoker in “Great Western.” 


in order to avoid damage to the stoker grate parts which 
occurs with a low fusion point ash. 

Fig. 7 is a side section of one of the Babcock and Wilcox 
marine type water-tube boilers and the Erith-Roe type 
retort stoker. The air preheater is not shown, but the 
supply of combustion air from the heater and the discharge 
of gases to the heater are weil indicated. 

This vessel has now been more than two years in service, 
and the author is informed that the propelling installation 
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Fic. 9—Cross Section, Showing Boiler, Superheater, Air Heater 
and Mechanical Stoker in ‘‘ Shuntien.” 


generally gives really satisfactory results to the railway 
company. 

The three Channel train ferry steamers, which are 
equipped with mechanically fired water-tube boilers, have 
all been built and delivered to the Southern Railway 
Company at Dover, and are now awaiting the necessary 
harbour facilities to be completed. It is understood that 
it is hoped to commence running a through service of 








trains with these vessels between London and the Con- 
tinent this year. 

The vessels and their machinery were fully described 
by Sir Westcott Abell in his paper read at the last spring 
meeting of the Institution of Naval Architects, from which 
paper the following few comments have been gleaned, 

Many different types of propulsion were investigated, 
the choice being governed principally by consideration of 
(1) the weight of machinery, (2) the first cost, and (3) the 
cost of operation. Steam turbines and water-tube boilers, 
using coal as fuel with automatic stokers and with mech- 
anical gear in preference to electric drive, were finally 
chosen. In the interests of coal economy it was decided 
further to fit the water-tube boilers with air heaters and 
to use the closed stokehold system. Only a moderate 
degree of superheat was provided, principally because it 
was desired to make the propulsion system as simple as 
possible. Steam is generated by four Yarrow boilers with 
small superheaters designed to give 100 deg. Fah super- 
heat. The mechanical stokers were by the Taylor 
Stoker Company and the bunkers arranged to be self- 
trimming. The installation of machinery and the general 
arrangements of the machinery and the auxiliaries was 
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carried out by Swan, Hunter and Wigham Richardson 
Ltd. The trial results were very satisfactory, the overall 
boiler efficiency being estimated to be about 87 per cent. 
on the gross heat value of the fuel. The trials of the first 
vessel, the “‘ Twickenham Ferry,” were carried out in 
June, 1934, with Kentish coal, Betteshanger smokeless 
washed smalls, of about 14,000 B.Th.U. (gross) per pound. 
The Taylor stoker and the Erith-Roe stoker are both of the 
retort type differing only in detail construction. Fig. 8 
shows a general section through the boiler and the mech- 
anical stoker. 

The machinery and boilers for the s.s. * Shuntien ”’ 
were supplied by Messrs. Scotts’ Shipbuilding and Engi- 
neering Company, of Greenock, and shipped out to Hong 
Kong, where the vessel was built, for installation in that 
port. The vessel has two boilers with a total boiler heating 
surface of 7254 square feet, superheating surface of 2300 
square feet, and an air heater surface of 3850 square feet ; 
each boiler is fitted with a six-retort Erith-Roe stoker. 
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Fic. 11—WSectional Views Showing Arrangement of Over-Fire 
Air as Altered for Stokers in “* Princess Maud” and as 
Fitted in “‘ Duke of York.” 


The boilers were to provide under service conditions 
40,000 Ib. of steam per hour from feed water at 215 deg. 
Fah. at an outlet pressure of 210 lb. per square inch and 
temperature of 600 deg. Fah. when using a Chinese slack 
coal of about 12,000 B.Th.U. gross value. 

Difficulty was experienced during the trials with the 
particular class of coal it was desired to use in general 
service, but a change of coal (another Chinese variety) 
enabled the trials to be carried through and the vessel put 
into service. Recently some alterations have been made 
to the air supply to the fuel bed for combustion purposes, 
and it is understood that the vessel is now in service using 
the particular class of Chinese coal desired by the owners. 
Fig. 9 shows the arrangement of boilers with the mech- 
anical stokers in the vessel. 

From this list it will be conceded that a commencement 
has been made with the introduction of the mechanical 
stoker afloat in vessels of this country, and it is hoped that 
progress in this direction will be continued. 

Since the installation of the stokers to the two forward 
boilers in the ‘‘ Duke of Lancaster ’”’ experience has been 
obtained with a large variety of coals. This has resulted 
in several improvements in the design of the stoker grate 
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and the methods and control of the air supply to the 

fuel bed, which alterations have improved the durability 
of the stoker grate and the efficiency of combustion. 

It is not considered possible to describe within the scope 

of this paper all the small improvements in stoker parts, 


stoker is undergoing extensive shore trials, with a view to 
thoroughly trying out a variety of coals before the machine 
is fitted aboard a ship. It will be appreciated that in the 
confined space of the flue it is much more difficult to design 
a robust mechanical stoker which will stand up to steady 
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Fig. 12—Furnace Side Cheek Plates Between Furnace Doors as Fitted in Vessels of “Slieve”’ Class. 


but it will doubtless be of interest to describe an alteration 
made to the method of supply of “ top air ” or the supply 
of air above the fuel bed, because similar alterations have 
proved beneficial also with hand-fired grates. 

As originally arranged, top air was admitted through 
small plain openings just above the entering fuel, the 
amount of opening being controlled by the ordinary sliding 
louvres. The admission of this over-fire air was kept in 
practically the same position relative to the fuel bed, but 
under an improved device air is admitted to the furnace 
through a series of baffle plates, which are perforated with 
a large number of holes, drilled at varying angles to each 
other for the purpose of obtaining maximum air turbulence 
during its admission. A similar arrangement was first 
tried out in a hand-fired grate of a Babcock and Wilcox 
water-tube boiler and resulted in better combustion 
conditions and greater durability of the cheek plates at 
the sides of the furnace doors and between the furnace 
openings. 

Fig. 10 shows the early arrangement of supply of top air 
to the Erith-Roe grate, and Fig. 11 the arrangement 
adopted in the “ Duke of York.” Fig. 12 shows the type 
of cheek plates with the multiple air inlet holes and slides 
for control of the amount of air, as fitted.to a hand-fired 
furnace of a water-tube boiler. The device is patented. 


(B)CyztrnpricaL aND WATER-TUBE BOILERS AND 
IMPROVED METHODS oF Firinc, BorH Hanp anp 
MECHANICAL. 


The author has not had extended experience with the 
Scotch or cylindrical boiler, as early in his service in H.M. 
Navy the water-tube boiler was adopted for all fighting 
vessels, and the remarks to follow concern only a few of the 
many different types of fire-bar and furnace fittings that 
have been tried at one time or another. 

There still appears to be reluctance on the part of 
owners of vessels, the power of which falls below, say, 
2500 H.P., to adopt water-tube boilers. It is somewhat 
difficult to appreciate this attitude, since the up-to-date 
water-tube boiler has proved its dependability and 
efficiency under all kinds of working conditions, and its 
advantages over those of the Scotch boiler are very pro- 
nounced in several directions. So long as this prejudice 
exists, however, there is undoubtedly a call for a simple 
and inexpensive mechanical stoker for the completely 
water-cooled circular furnace of the cylindrical boiler. 

Such a mechanical stoker must be simple in form, 
inexpensive, thoroughly reliable, and able to burn effi- 
ciently a large variety of coals, or it cannot compete 
successfully against hand firing and the plain cast iron or 
wrought iron fire-bar. 

The development of the Erith-Roe design for Scotch 
boilers is shown in Fig. 13. At the time of writing, this 











full-power conditions on a variety of bunker coals without 
trouble. 

Another interesting development in this category is the 
installation of the Bennis system of marine stoking, which 





and twelve Bennis stokers respectively.* The author 
has not personal knowledge of this type of stoker, but it 
must be recorded that the mechanical stoker has been 
chosen for a second vessel after experience in the first. 

The coal to each furnace is supplied from a hopper 
above the furnace door and fed to the grate by a distri- 
buting shovel from a reciprocating adjustable feed plate. 
The mechanism is designed to distribute the coal evenly 
over the grate and to be capable of regulating the feed. 
A special type of grate bar is used for regulating the air 
supply and the gradual movement of the fuel bed to the 
rear of the furnace. The stokers are understood to be 
capable of dealing with a wide variety of bituminous and 
semi-bituminous coals. 

The reported results in ‘‘ Manchester Hero ” are a reduc- 
tion in fuel costs (over 20 per cent.), some saving in the 
number of boilers in use, and less wear and tear on the 
boilers ; in fact, similar benefits are experienced as with 
the water-tube boiler and mechanical stoker, though 
perhaps not to the same extent. 

There has not, however, been much progress in this 
direction up to the present, and one can only conclude 
that a mechanical stoker for the cylindrical boiler at sea 
has not yet arrived on account of initial cost and upkeer 
expenses being too great to show economic profit in its use. 

There are, however, a fair number of special fire-bars, 





special both in material and in form, which give results 
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Fic. 14—Sectional Views of ‘“{Turbine’’ Furnace Grate. 


has been fitted in two ships, the “‘ Manchester Hero ” and 
** Manchester Port,” of Manchester Liners, Ltd. 

The “‘ Manchester Hero ” has three single-ended three- 
flue Scotch marine boilers and the ‘“‘ Manchester Port ”’ 
three similar four-flue boilers, 7.e., nine Bennis stokers 
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superior to those obtained from the use of ordinary fire- 
bars 


In particular, the author has had recent experience of 
one form of grate applicable to cylindrical and water-tube 
boilers which is special both in regard to the shape and 
disposition of the fire-bars and the method of air supply to 
the fuel bed, and in this connection reference is made to 
the “‘ Turbine ” furnace grate, which is shown in Fig. 14. 

This type of furnace bar was substituted for the ordinary 
bar in the third vessel of the “ Slieve Bloom” class, 
which was built for the L.M.S. Railway Company for their 
cargo and livestock service between Holyhead and Ireland. 
It will be seen from the drawing that the whole grate is 
made up in sections, each 6in. wide, and having its own 
set of small fire-bars placed athwartships, or across the 
furnace instead of the more usual method of placing the 
fire-bar from back to front. Each section is independent 
and has its own air supply. The air is supplied to the 
circular trough under the bars by fan or by steam jet. In 
any case whether air supply is by natural draught or fan 
supply, a small steam jet is used to provide a small 
amount of steam to ensure humidity of the air, to assist 
combustion, and to improve the durability of the fire-bars. 

The fuel consumption results in service of the “ Slieve 
League,” the third vessel of this class, have been distinctly 
favourable in comparison with the two earlier vessels, and 
show increased boiler efficiency when using a lower grade 
of coal. The same type of grate is being adopted for the 
fourth ship of the class, which is now being built by 
Wm. Denny and Bros., Ltd., at Dumbarton. 

In all the vessels of this class the improved method of 
supplying air above the fuel bed, as mentioned earlier in 
this paper and shown in Fig. 12, has been adopted. This 
special attention to the supply of over-fire air has improved 
combustion efficiency and reduced upkeep expenses for 
furnace fronts, a gain in two directions. Reduction in 
smoke emission also follows from the use of these air 
distributing plates. 

There are, of course, many other methods and appliances 
for the improvement of combustion in hand-fired furnaces, 
for the prevention of smoke, and for reduction in upkeep 
costs, but probably sufficient has been written to show that 
with full efficiency and reduced upkeep expenses for furnace 
attention, thought, and care in the design of boiler, 
furnace, and all the necessary auxiliaries, particularly the 
supply of air for combustion, the marine engineer should 
not find it beyond his power to design coal-burning steam 
plant which gives the cheapest rate per pound of steam. 

This paper should be regarded as a brief résumé of the 
progressive efforts which are being made by marine engi- 





- 13—Erith-Roe Stoker for Scotch Boiler Furnace. 
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neers to make the use of coal economically successful in 
competition with its rival, fuel oil. 

Generally it has to be acknowledged that the real hope 
of this competition resulting in favour of coal depends 
largely on the continued development of processes whereby 
the utmost value of coal can be obtained in consumption. 

It is easily within the capabilities of designers to provide 
for dual or alternative use of coal and oil as fuel with the 
water-tube boiler and mechanical stoker, and if coal sup- 
plies of suitable type and at a fair and competitive price 
are available, such steam installations will be employed. 

At the risk of repetition, however, it is desired to 
emphasise that if coal is to compete successfully with oil 
as a source of power for marine propulsion, close co-opera- 
tion is essential between those most intimately concerned, 

viz., the coalowner, shipbuilder, and the shipowner, and 
their efforts should be directed towards the use and supply 
of suitable fuel at competitive prices. 








South African Engineering Notes. 


(By our South African Correspondent.) 


Care Town, May 15th. 


New Berths at Cape Town Docks. 


Work on the first berth of the “ F ’’ dock scheme 
at Table Bay, particulars of which were published in THE 
.ENGINEER towards the close of last year, is expected to 
start within the next four or five months, when the work 
of preparing the deep-water berth at the Knuckle of the 
new basin now proceeding will have been completed. 
The new berth will be an all-weather, deep-water one on 
the southern or shore side of the New Basin and running 
at right angles to the south arm of the Victoria Dock. 
The scheme provides for several all-weather, deep-water 
berths along the southern side of the New Basin, and forms 
part of the long range scheme of development of Table 
Bay harbour, planned by Mr. J. C. Craig, the harbour 
engineer, which has been accepted by the Administration. 
The new berth will take from eighteen months to two years 
to complete from the start of the work. A rock bottom 
will have to be dealt with and tenders for a rock breaker, 
which is to be used in the construction of the berth, closed 
on May 4th. The rock breaker is expected to arrive in 
Cape Town within three to four months after the accept- 
ance of the tender. 

All South African records, and possibly world records, 
for speed in quay building will be broken when in a few 
months’ time the last ton of concrete is set on the wall of 
the new Knuckle berth. Where less than fifteen months 
ago there was an unbroken stretch of water, to-day a wall 
1124ft. long, 40ft. wide at the base and 11}ft. wide at the 
top, rises to a height of 70ft. from the sea bottom and 
shows 15ft. above the surface. In its construction nearly 
90,000 tons of concrete have already been used. Dredging 
started on January 2nd, 1935, and the laying of the founda- 
tions began on May 5th, 1935. The first block was laid 
on July 2nd, 1935, and the 6024th (and last) on February 
22nd, 1936, just over 7} months later. Reclamation work 
began between the new wall and the rubble mole on the 
seaward side, about 300ft. away, on October 25th, when 
the dredger ‘“*‘ Oceanus ” pumped her first load of sand over 
the wall. Already approximately 245,000 tons of sand and 
stones have been dumped, and the reclamation is more than 
half completed. There has been delay while the “‘Oceanus” 
undergoes repairs, but she will shortly resume, and the 
reclamation should be completed about August, by which 
time 405 tons of soi! will have been dumped. The rapidity 
with which the quay has been built has attracted wide 
attention, both in South Africa and overseas, for on such 
a big scale the method of working has been without pre- 
cedent. The idea of operating from a floating platform 
instead of from the shore originated at East London and 
has been most successful at Table Bay. When work 
started at Table Bay the hulk “‘ Labrus ” was converted 
into a floating block layer. In the engine-room a steam- 
driven air compressor was installed, enabling up to six 
divers to work at a time. The “ Labrus’”’ was moored at 
the position where the wall was to be laid. First the 
foundation was begun by No. 1 crane, upon the bows. The 
vessel then moved further out, and while No. 1 crane 
continued the foundation, No. 2 crane, amidships, began 
laying blocks to about half the height of the wall. The 
vessel was again moved forward, and crane No. 3 came 
into action to lay more blocks on top of those of No. 2 
crane, until the wall reached two or three feet above the 
surface of the water. In this way the work was syn- 
chronised, and each section was able to carry on without 
delays in waiting for the others. In the early stages 
eighty blocks were laid in a day, but finally South African 
records were broken, when 108 blocks were placed in 
position within twenty-four hours. The blocks are made 
in sizes ranging from 8 to 17 tons. Each block is made 
with a railed portion on top called a “saddle” and a 
cutaway portion at the bottom. These are for locking the 
blocks rigidly together when they are placed one on top of 
another. 


East London Harbour. 


As a result of spending some millions, the 
Buffalo River has been rendered capable of accommodat- 
ing all the largest vessels at present coming to South 
Africa. Dredging has made the river deep enough and 
vessels can come alongside the quays with safety, and 
these are equipped with all modern appliances, including 
cranes with a lifting capacity up to 50 tons, while the 
harbour area is 100 acres in extent. Among the most 
recent developments are the C. W. Malan basin or swing- 
ing area, approximately 1000ft. square and able to 
accommodate the largest ships trading there; a con- 
crete quay, 1000ft. long with 35ft. of water alongside 
at low water; and a wharf, 450ft. long. New works in 
progress are the deepening of the entrance to the harbour, 
on which several dredgers are at work; the construction 
of a fish jetty, 300ft. long, to accommodate fishing 
trawlers ; provision of a precooling plant, with a capacity 
of approximately 1500 tons; the extension by 500ft. of 


the new quay to allow of two large vessels lying alongside ; 





lengthening of the South Breakwater by 600ft. to afford 
more protection to large vessels entering in rough seas ; 
and a new dredger of the latest type and costing £100,000. 


Harbour Traffic Increases. 


During the year 1935 the total tonnage of cargo 
handled at the port of Cape Town increased by over 
262,000 tons, rising from 1,675,538 tons in 1934 to 
1,938,411 tons last year. Petrol and oil landed increased 
by 77,000 tons and oil fuel bunkered advanced by over 
60,000 tons. This is by far the biggest increase that has 
ever occurred at the port, and is mainly due to the larger 
number of ships taking the Cape route when bound from 
and to Australia and the East, in preference to passing 
through the Mediterranean, on account of the Italo- 
Abyssinian trouble, though in some measure the increase 
can be accounted for by the ever-increasing number of 
motor ships which are superseding coal-burning ships 
on the majority of trade routes. Railway material has 
been entering the port in large quantities, and there has 
hardly been a week during the past few months but 
a ship has been in dock discharging locomotives, wagon 
frames, rails, and a wide variety of accessories. Last year 
railway material was imported to the amount of 128,339 
tons, compared with 112,474 tons in 1934-35, an increase 
of 15,865 tons. 


Orders for Rails. 


Orders for rails and fish-plates to a value of 
£461,000 have recently been placed with British manu- 
facturers. Of this amount, Canada gets £106,000 and the 
United Kingdom £354,000. Had the dispute between the 
Railways Administration and the South African Iron and 
Steel Industrial Corporation been settled a little sooner 
this order would probably not have gone overseas but 
would have been executed at the Pretoria Steel Works. 
For some time orders from the railways to the steel works 
had almost ceased owing to a difference over the prices to 
be charged, the steel works contending that the price 
should be the landed cost from overseas plus dumping 
duties—freight or ordinary dumping duties—while the 
railways would only pay on the lowest price at which it 
could ordinarily buy its requirements from overseas. A 
compromise has now been arrived at which is said to be 
satisfactory to both sides, and for the future the railways 
will purchase all of their requirements which that concern 
can manufacture from the Pretoria Steel Works. 


Locomotives from Germany. 


One of the biggest orders for locomotives for 
some time has just been placed in Germany by the South 
African Railways. It is for forty ‘‘ 19 C’”’ class (main line) 
engines at a cost of £228,000. This order represents an 
instalment in the policy of replacing obsolete and worn- 
out engines. Delivery will begin towards the end of the 
year, when the locomotives will arrive at the rate of two 
a week. The German tender was the lowest. 


South Africa’s First Railway. 


The first railway line built in South Africa— 
between Durban Point and Durban—ceased to be used 
after May 3rd, when the Esplanade Railway was opened. 
This change has eliminated five level crossings in the city. 
The construction of the first railway in South Africa had 
its inception in the urgent necessity for a more modern 
method of transporting goods than by the ox wagon. It 
had become obvious that the valuable trade which had 
been established with trading vessels would be advérsely 
affected unless a more expeditious means of transport 
could be devised. The result was a private Act, which 
provided for the incorporation of the Natal Railway Com- 
pany on June 20th, 1860. Just over a year after the Act 
the line was completed and officially opened from a point 
near the old Customs House to the town of Durban. 


Record Train Run. 


On Saturday, April 18th, a test passenger train 
was run from Cape Town to Johannesburg with a view to 
fixing new schedules for accelerated Cape-Rand and 
Rand-Cape services. The test train had a load of 475 tons, 
was fitted with a dynamometer coach and carried a number 
of high railway officials. Leaving Johannesburg at 
8.50 a.m. on the Saturday, it drew into Cape Town Station 
at 10.5 a.m. on Sunday, having completed the 956-mile 
run in 25 hours 15 minutes—2 hours and 13 minutes 
faster than the ‘‘ Union Limited ’’—the shortest time ever 
taken for the Johannesburg-Cape Town railway journey. 
The engine drawing the train out of Johannesburg was 
of the “‘ 16 E ” class designed by Mr. A. G. Watson, until 
recently chief mechanical engineer. Another locomotive 
of the same type was taken on at Kimberley for the 
journey to Beaufort West. Thereafter a “15 E” w 
used. A return dash from Cape Town to the Rand was 
begun at 7.19 a.m. on Monday, April 20th, and Johannes- 
burg was reached at 9.52 a.m., April 21st. Stoppages on 
each trip amounted to about 2} hours and extra time can 
be saved by curtailing these in the accelerated service 
which is under consideration. Probably an acceleration in 
the ‘“‘ Union Express ”’ and the ‘‘ Union Limited ” service 
will be made about the end of the year when the relaying 
of certain portions of the track and other track improve- 
ments, which are now in hand, have been carried out. The 
highest speed recorded on the 1000-mile trip was 63 m.p.h. 
along the Brackenfel-Goodwood section. The average 
running speed was 42 m.p.h. One of the objects of the 
test was to see whether the average speed could be improved 
without increasing the maximum speed and in this 
respect the test was highly successful. 


Cape Town’s New Power Station. 


The contracts for the exeavations and foundations 
for Cape Town’s new power station have been placed and 
work is proceeding on the site selected, which includes a 
portion of the ground adjoining the present power station 
in Dock-road. Orders involving a total amount of 
£1,072,981 have been placed by the Electricity Com- 
mittee of the City Council for the equipment of the station. 
The more important items under this head are £483,030 





for a boiler plant, placed with Babcock and Wilcox, Ltd.,; 
£157,700 for turbo-alternators, placed with C. A. Parsons 
and Co., Ltd.; £107,655 for steel-frame buildings, placed 
with Babcock and Wilcox, Ltd.; and £106,549 for switch- 
gear, placed with A. Reyrolle and Co., Ltd. The Elec- 
tricity Committee reports that a saving of approximately 
£54,000 has been effected on the tendered prices and a 
saving of about £20,000 on the cost of the switchgear, 
which was not given out to public tender. 


Bloemfontein Electricity Extensions. 


The municipality of Bloemfontein is entering 
upon extensions at its power station. ‘These comprise : 
(a) two 40,000 lb. per hour evaporation boiler units ; 
alternatively two 60,000 lb. per hour evaporation boiler 
units, with suitable feed water make-up plant ; (6) addi- 
tions to coal and ash-handling plant; (c) one 6000-kV 
turbo-generator unit with necessary switchgear, voltage 
11,000 volts, with necessary coupling transformers; (d) 
new spray cooling pond to suit requirements ; (e) necessary 
steel-framed building extensions ; (f) sundry requirements, 
such as cable, pipe work, power and lighting installation, 
&c., to meet the new plant requirements. 


Equipment of 8.A. Defence Force. 


The technical department of the Government is 
exploring the possibility of manufacturing in South Africa 
various military necessities hitherto imported. Among 
these are (1) infantry mortars and their ammunition, 
(2) aero-engines—on an experimental scale only, (3) steel 
helmets, (4) gas masks, (5) rifle barrels, (6) steel shields for 
mortars and machine guns, (7) bullet-proof tires for 
armoured vehicles, (8) aircraft bombs, (9) artillery 
ammunition, (10) hand and rifle grenades, (11) armoured 
cars, (12) 0-303 ammunition. The negotiations in con- 
nection with the establishment of an ammunition factory 
have been somewhat protracted owing to the Govern- 
ment’s insistence that the factory is to be taken over by it 
as @ going concern and after severe tests as to guaranteed 
output. This matter is now in the hands of a Cabinet Sub- 
Committee, and finality as to tenders submitted may be 
expected shortly. As regards war stores generally, pro- 
gressive industrialisation in the Union has made possible 
a change of policy. In future only such stores will be held 
as are incapable of being made in the Union. A survey 
of the Union’s industrial possibilities for war purposes is 
in hand, coupled with an elastic industrial plan which will 
ensure a supply of necessary stores without dislocating 
civil requirements and without that measure of profiteering 
which in the past appears to have been bound up with 
supply in time of war. 








CALGON. 


A METHOD of boiler water treatment, which has been 
introduced into this country from the United States, is the 
use of sodium phosphates, a special form of which is manu- 
factured by Alright and Wilson, Ltd., of Oldbury, under 
the name of “ Calgon.”’ In addition to sodium hexameta- 
phosphate, ‘‘ Calgon ”’ contains a small amount of tetra- 
sodium pyrophosphate, and is supplied in small plates 
which are readily soluble in water and give a practically 
neutral solution. The compound, at a temperature of 
100 deg. Cent. or more, combines rapidly with water or 
alkali to give ordinary phosphates which form insoluble 
calcium salts in alkaline solution. It also has the property 
of forming soluble complex salts with calcium compounds. 
Hydration of “‘ Calgon’ takes place under boiler condi- 
tions by reaction with free ps soda and precipitation 
of the insoluble calcium phosphate. ‘‘ Calgon” should 
be added to boiler feed water, according to a booklet on 
the subject issued by Keith, Piercey, Ltd., of Lloyd’s- 
avenue, London, in an amount such that after hydration 
it is sufficient to precipitate all the calcium present and to 
provide a definite excess as a protection against the deposi- 
tion ofscale. As an approximate figure, 1 lb. of the material 
will deal with 100,000 lb. of water containing 1 deg. of 
calcium hardness. Naturally, for control purposes, it is 
first necessary to ascertain the alkalinity and soluble 
phosphate concentration of a boiler’s contents. Feed 
line deposits are said to be eliminated by the use of 
‘“* Calgon,” and it can be fed by gravity to the suction side 
of the boiler feed pump, though a better method is by 
means of a water jet worked from the pressure side of the 
pump and returning the water carrying the solution to 
the suction side. The solution should be added at definite 
time intervals, as called for, and it is suggested that 
intervals of from one to four hours should be suitable. 
It is claimed that the material not will only prevent the 
deposition of scale on boiler heating surfaces in commis- 
sion, but that it will also, when used with discretion, 
remove existing scale in a harmless manner. 











CATALOGUES. 
Detco-Remy anp Hyart, Ltd., Grosvenor-road, S.W.1. 
‘* Refrigerator Motor Specialisation.” 
E. Mitton Serxvex, 13, Rood-lane, E.C.3.—A_ booklet on 


M.A.N. oil-engined railcars for local railways. 

ASHMORE, BENSON, PEASE AND Co., Ltd., Stoc kton-on-Tees,. 

—‘‘ History in the Progress of Iron Production.’ 

SamMvEL OsBoRN AND Co., Ltd., Sheffield.—Particulars of 
“* Evershyne ” and “‘ Weldshyne ”’ stainless steels. 

Brown Broruers, Ltd., Great Eastern-street, E.C.2.—1936 
catalogue of motor accessories, tools, and garage equipment, 

Autoset Sates, Ltd., 14, Harp-alley, E.C.4.—A loose-leaf 
catalogue listing the firm’s castors, wheels, trueks, clamps, &c. 

W. CanninGc anv Co., Ltd., 133, Great Hampton-street, 
Birmingham, 18.—A brochure on automatic electro-plating 
plants. 

Maretii anv Co., Ltd., Artillery House, Artillery-row, 
8.W.1.—List F/1936 of the various types of fans made by the 
company. 

Daruineton Forer, Ltd., Darlington.—A book of illustra- 
tions of large steel forgings and castings fabricated in the works 
at Darlington. 
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The Steel Market in China. 


Interesting information is contained in a Report 
on Trade and Economic Conditions in China in 1933-35, 
published by the Department of Overseas Trade (3s. net) ; 
but not all of it makes satisfactory reading. For instance, 
in 1934, as compared with 1933, the imports of steel for 
building purposes from Great Britain declined in value 
from 1,200,000 dollars to 800,000 dollars, whilst the 
imports from Germany increased from 120,000 dollars to 
570,000 dollars and from France from 2500 dollars to 
1,500,000 dollars. The Report points out that, in addition 
to the building of new road and railway bridges, there has 
been a large-scale construction of hotels, blocks of flats, 
and office buildings in Shanghai in recent years, although 
this building boom has come to a temporary end. Judging 
from the foregoing figures, it would seem doubtful if 
British exporters of fabricated steel had shared to the full 
extent in this activity. The duty on fabricated structural 
steel work is £5 15s. per ton, compared with £1 12s. per 
ton on plain material, so that an increase in imports is 
improbable in the near future. Several new buildings in 
Shanghai are being completed with locally fabricated 
steel, the material being supplied by Continental manu- 
facturers ; but local yards are not yet equipped for 
handling large contracts expeditiously. Competition in 
all branches of the engineering trade, the Report explains, 
has been intensified in recent years by local fabrication and 
by increased competition from German and other Con- 
tinental suppliers, and it is rumoured that Russian manu- 
facturers are also proposing to compete. In this depart- 
ment it is frequently stated that Continental suppliers 
enjoy the advantages of Government assistance in securing 
contracts. The imports of British machinery in 1934 were 
more satisfactory and included 4801 tons of textile 
machinery, valued at £355,049, compared with 2560 tons, 
valued at £213,166 in 1933. The figures for 1935 are not 
given, but in the first quarter of that year the British 
share was 30 per cent. of the total. It is pointed out that a 
great deal of the existing textile machinery in China is 
in need of replacement or renewal, and large orders may be 
expected so soon as conditions justify the expenditure. 
Great Britain and France are the principal suppliers of 
rails to China, and in 1934 together provided over three- 
quarters of the quantity imported. Belgium and Germany 
supply more than half China’s requirements of iron and 
steel bars, but imports from Japan are steadily increasing. 





The Pig Iron Market. 


Business in pig iron did not develop much 
activity after the holidays until this week, when a con- 
siderable volume of inquiry made itself felt in the market. 
In spite of the recent advances consumers seemed anxious 
to cover their forward requirements and some uncertainty 
regarding the price position was again apparent as a 
result of the increase in the ore freights from Spain, which 
amount to nearly 25 per cent. Although the quotations 
for foundry iron were not included in the recent advance, 
the price for June delivery has been nominal for some 
weeks. On the North-East Coast the situation as regards 
Cleveland iron has become somewhat easier, but the pro- 
ducers are still unable to accept new prompt business, 
as all their output is required for deliveries against current 
contracts. An important tonnage of Midland iron is 
reaching the district, and without this consumers, in 
spite of the easier conditions, would find themselves in 
difficulties. Any business which has been transacted 
this week has been for delivery after the end of June at 
a premium of 5s. on the current quotations. The price, 
therefore, is, in effect, 75s. d/d Middlesbrough and Falkirk ; 
78s. d/d Glasgow, and 77s. on the North-East Coast. 
The higher rates, however, do net appear to have had 
any influence upon business, and consumers continue 
to press orders upon the makers. The latter, however, 
are behaving cautiously and seem to be rationing even 
their forward buyers. Business in Midland irons has been 
confined for some time to delivery in the second half 
of the year, but there has been renewed pressure on the 
part of users to obtain iron against current contracts this 
month. Many consumers hold contracts which stipulate 
that the price to be paid shall be that ruling on the date 
of delivery, and they are naturally anxious to obtain their 
iron before the 5s. advance becomes operative on July Ist. 
On the other hand, the producers state that some of the 
foundries have contracts at firm prices lasting until the 
end of the year, so that the makers will not receive the 
full benefit of the increase for several months. Although 
the users of hematite were surprised at the imcrease of 
3s. 6d. in the price, it has not checked the demand, and 
many are trying to place contracts at the new rates until 
the end of 1936. It is not every producer, however, who 
is in a position to undertake important commitments 
so far ahead. In the meantime deliveries to the steel works 
continue on an extremely heavy scale. Business in basic 
iron this week has been active, and there has been a general 
tendency to place long-distance contracts at the new 
prices when sellers could be found. 


The North-East Coast and Yorkshire. 


The activity in the North-East Coast steel 
trade during May, taking into account the Whitsun 
holidays, is believed to have been greater than in April. 
There was a noticeable improvement in the quantities 
sent abroad. The shipments of manufactured iron and 
steel from Middlesbrough in May totalled 40,036 tons, 
compared with 39,942 tons in the previous month. Of 
the May total, 24,891 tons were sent abroad. It is doubtful 
if production can be increased in any department of the 
steel industry on this coast, excepting perhaps at the 
sheet works, where the poor export demand for galvanised 
sheets continues to be disappointing. There is less pressure 
to obtain delivery of semi-finished steel, and some of the 
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should ease the position for a time. The improved 
situation at the shipyards is reflected in steady deliveries 
of steel, and these seem likely to increase rather than 
diminish over the next month or two. The constructional 
engineers are taking heavy quantities of joists and sections, 
and the way in which the demand for this class of material 
is maintained is one of the features of the situation. 
There is little likelihood of a decrease in business 
in structural! steel, as the constructional engineers have 
plenty of work in hand and there are some important 
jobs in prospect. Whilst there has been some comment by 
consumers at the recent increase in prices, it does not 
seem to have exercised any influence upon the demand, 
and a large amount of inquiry was put into circulation 
this week. Delivery dates for most classes of material 
are being extended. In the Sheffield district the increase 
in the price of basic billets was not unexpected, although 
some consumers were surprised that the advance was 
made immediately effective. So far there has been no 
change in the quotations for acid carbon billets, but it 
would not be surprising if the makers followed the example 
of the basic steel producers. All the heavy steel works 
in this district are working almost at capacity, and 
most of the lighter branches are equally well employed. 
The requirements of stainless steel have shown some slight 
diminution, but this is regarded as only a temporary 
phase. The re-rollers in the Sheffield area continue well 
occupied, and with the resumption of active trading 
conditions after the holidays there has been a good demand 
for special steels. 


The Midlands and South Wales. 


Although a certain hesitation has been notice- 
able in the Midlands recently so far as new business 
has been concerned, the market attributed it largely to 
the indefinite price position. Now that this obstacle 
has been removed there are already indications that 
business will be more freely transacted. In the semi- 
finished steel department the situation is more normal, 
although apparently there are no surplus supplies; 
but with the additional imports of Continental material 
and the increased British production the re-rollers have 
less cause for worry. It is understood that some of the 
re-rollers have accumulated stocks of billets, although it 
is improbable that these are large. According to report, 
applications to the British Iron and Steel Federation for a 
share in the quantities imported in addition to the quota 
totalled several thousand tons short of the material avail- 
able. It is realised, however, that the situation in this 
respect might easily alter in the course of a few weeks, as 
the demand for semis is certainly not decreasing. The 
structural engineers in the Midlands have been well 
employed for months past and anticipate that they will 
be able to maintain their present rate of operations, at 
least, until the end of the year. Some of them are inclined 
to criticise the recent advance in the prices of joists, 
sections, and plates, which, however, does not appear to 
have affected the demand. Naturally some comment was 
inevitable, although the inerease in the quotations for 
this material have been long expected. At the moment 
the gradual expansion of delivery times is a matter of 
greater importance than the price to many consumers. 
In some cases eight weeks is the minimum period in which 
material can be obtained, and as regards boiler plates 
some makers ask twelve. The sheet mills generally are 
busy and lately there has been more movement in export 
business. The home demand keeps up well and during 
May showed a tendency to increase, which seems likely to 
be continued during the present month. Most of the steel 
works in South Wales have as large a tonnage of orders on 
their books as they require, and for the time being do not 
seem to be particularly interested in new business. The 
works producing sheet and tin-plate bars are well employed 
and the price for this material remains unaltered at £5 15s. 
to £6. The tin-plate works are operating at between 58 per 
cent. and 60 per cent. of capacity, and since the announce- 
ment that the international agreement would be continued 
for another two years there has been a noticeable increase 
in the volume of inquiry on export account. 


Current Business. 


The P. and O. liner ‘“ Bara; 1” (13,000 tons) 
has been bought by the West of Scotland Shipbreaking 
Company, Ltd., of Troon, and will be the largest ship ever 
to go to that port for breaking up. The San Paulo Rail- 
way, Brazil, has placed an order with the North British 
Locomotive Company, Ltd., Springburn, Glasgow, for 
three locomotives. The ironfoundry department of David 
Dow and Sons, Ltd., ironfounders and welded boiler- 
makers, of Kirkintilloch, has been acquired by the Grange- 
mouth Iron Company, Ltd., Grange Ironworks, Falkirk. 
David Dow and Sons, Ltd., will continue to operate their 
boiler department. During May orders were received by 
Scottish shipbuilders for eleven vessels, whilst fifteen 
vessels, totalling 26,600 tons, were launched. The Llanelly 
Steel Company, Ltd., has put into commission an 80-ton 
steel furnace, the construction of which has just been 
completed. The British and Irish Steam Packet Com- 
pany’s steamer “ Lady Carlow ” (885 tons) has reached 
Port Glasgow to be broken up. The Anderston Foundry 
Company, Ltd., Port Clarence, Middlesbrough, has 
secured a contract valued at £1266 from the South African 
Railways and Harbours Board for diamond and scissors 
crossings. A scheme for laying out Holborn, South Shields, 
as a riverside industrial area has been pre by the 
South Shields Corporation and has been submitted to the 
Minister of Health. The cost of the scheme, if it is 
approved, will be £250,000. Vickers-Armstrongs, Ltd., 
has received an order for three destroyers for the Argen- 
tine Government and for the armament of four similar 
ships’ building at Cammell Laird and John Brown’s ship- 
yards. The value of the contracts total £2,800,000. In 





consumers appear to have accumulated stocks, which 
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of the Admiralty, have transferred the hulls of H.M. ships 
** Afridi” and ‘‘ Cossack ’’ to their shipyards at Walker- 
on-Tyne. The Export Credits Guarantee Department has 
issued a booklet to explain to exporters the main prin- 
ciples of the Department’s policy of comprehensive 
guarantees designed to cover the exporters’ business 
against the risk of insolvency occurring amongst customers. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—New Zealand, 
Public Works Department: two electric motor-driven 
low-head centrifugal pumps complete with necessary 
electrical equipment, Diesel-electric generating set and 
switchgear (Wellington, July 7th); two roller shutter 
doors (Wellington, July 2Ist); Johannesburg City 
Council: supply and delivery of stone crushing plant 
(Johannesburg, July 11th). 


Copper and Tin. 


The easier tone which has developed in the electro- 
lytic copper market is due to the uncertainty regarding the 
exchange position and to the general decline in confidence 
resulting from the international situation and the strikes 
in France. American producers have been rather free 
sellers on the export markets, and as they have kept their 
cent price steady the sterling price has declined somewhat 
on the movements of the dollar exchange. Business in 
the American copper market has been on the small side, 
but was sufficient to account for 16,000 tons during May, 
and apparently consumption is proceeding at about the 
same rate this month. No important increase in the 
demand is expected for a month or two until consumers 
have had an opportunity of using the heavy quantities of 
copper bought in April. European consumers, on the 
other hand, are not well covered and lately have shown an 
inclination to buy more freely than for some time. Ger- 
many, Poland, and Russia, in particular, have bought good 
quantities and this business looks like continuing, at any 
rate until the stocks are partially replenished. At current 
prices eletrolytic copper is regarded as cheap, and this pro- 
vides another inducement to buy copper, as the general 
impression is that prices will be advanced later on, when 
the situation becomes more stable. On the London 
standard market there has been some hedging against 
currency depreciation, but, generally speaking, the amount 
of business passing has been disappointing. In fact, the 
market has been so dull that values have been dispro- 
portionately influenced by quite small transactions. 
.... The fall of about £9 in prices in the tin market after 
the holidays naturally attracted some speculative attention 
to the metal, and at the end of last week £4 of the loss had 
been regained. Later prices again receded, but more 
support was forthcoming from the market. These violent 
movements are not regarded favourably by consumers.and 
the industrial demand has been poor. The fall in price 
was due probably to the increase in the visible supply 
disclosed in the statistics at the end of May, to the uncer- 
tainty regarding the continuance of the international 
restriction scheme, and to the reserved attitude adopted 
by several of the more important consuming interests. 
American buying has been quieter than for some time and 
Continental users also appear to have adopted a policy 
of watching the market. At this time of the year there is 
often a tendency for prices to decline owing to the seasonal 
fall in the demand from the American canning industries, 
and this is another factor in the situation which adversely 
affects sentiment. 


Lead and Spelter. 


The somewhat unsatisfactory conditions notice- 
able in the lead market during the previous fortnight 
have prevailed over the greater part of this week. It 
cannot be said that there is anything fundamentally 
wrong with the market, but outside influences have 
affected confidence and there is a general inclination on 
the part of buyers to adopt a cautious attitude. The 
industrial demand is well maintained and the supplies 
reaching this country are no more than the market can 
comfortably absorb. The manufacturers of pipes and sheets 
continue to take good quantities of the metal, and other 
consuming industries also provide a good outlet. The 
position so far as prompt metal is concerned remains 
somewhat stringent, and operators who left their late May 
dates uncovered have had to take metal out of warehouse. 
It is expected that the prompt position will remain rather 
tight during June, as it is unlikely that there will be more 
than a small surplus after the metal arriving in this country 
is distributed against existing contracts. It is reported 
that there is a shortage of lead in Russia, but if this is the 
case there have been no further purchases by the Russian 
Government since the middle of last month, and so far 
as can be gathered the general view is that the Soviet 
Government will not be in the market again for some time. 
According to American statistics, the production of refined 
primary lead in 1935 was 310,505 short tons, valued at 
24,840,000 dollars, compared with 299,841 tons, valued at 
22,188,000 dollars, in 1934. These figures showed an 
increase last year of 4 per cent. in quantity and 12 per 
cent. in value. Thus for the third year in succession the 
production of lead in the United States has increased and 
prices have pursued an upward trend.... In the spelter 
market prices have declined as in other departments of the 
non-ferrous metal markets, and the lowest levels recorded 
this year have been touched. It is estimated that the 
demand for industrial purposes has been stationary forsome 
time; but whilst this may be satisfactory up to a point, no 
feature has developed in the market to inspire confidence. 
The contango rate, which stood at 6s. 3d., narrowed a 
trifle at the end of the month ; but as there is no shortage 
of prompt metal, it seems likely that the margin between 
prompt and forward prices will again expand. Speculators 
have shown little interest in the market and this is not 
surprising, since, excepting that the metal is cheap at 
the present price, there is nothing to encourage dealings 





of this character. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast— S od: £a:d& 
Hematite Mixed Nos. .. 4 0 0.. 320 
No. 1 5 eco ¢ .. 3 3 6 
Cleveland— (D/d Teesside Area) 
No. 1 <i 312 6 3.4 «#0 
or 3 G.M. B.. 310 0 31 6 
o. 4 Forge 390. 3.0 6 
er (Zess 5/- rebate)... 315 0. — 
MipLanps— 
Staffs.— (Delivered to Black Country Station) 
North Staffs. Foundry .. 315 0.. 
» » Forge zoe a .. 
Basic (Less 5/- rebate)... 315 0... 
Northampton— 
Foundry No. 3 312 6. 
Forge he a7 6. 
Derbyshire— 
No. 3 Foundry a. .@.. — 
Forge 310 0. — 
ScoTLanD— 
Hematite, f.o.t. furnaces 4 0 6 
No. 1 Foundry, ditto 41 6 — 
No. 3 Foundry, ditto .. 319 0.. 
Basic, d/d (Less 5/- rebate) 3 15 0 .. _— 
N.W. Coast— 4 0 6d/d Glasgow 
Hematite Mixed Nos. .. 14 6 0O ,, Sheffield 
412 0 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs.— Sa, a. gs 4. 
Crown Bars ee eS oe 9 5 0 
Best Bars 50 48.. ‘6... 912 6 
8S. Yorrs.— 
Crown Bars A Oe a 9 5 0 
Best Bars wm es. 912 6 
MrpLanps— 
Crown Bars .. er rE Gi 9 5 0 
Marked Bars (Staffs. ) .. SB 81. 12 0 0 
No. 3 quality. . 1 AMOS — 
= No. 4 a ous - Oo 2. — 
ScorLanD— 
Crown Bars ow (8:8 . 9 5 0 
Best. . 730193. 6, 915 0 
N.E. Coast— 
Common Bars a ae ae 9 6 
Best Bars ba Seo -: ot ae 912 6 
Double Best ne, i ee 10 12 6 
STEEL. 
LONDON AND THE SouTH— Home. Export, 
£ 8. d. £ a d. 
Angles a a Te. '@ 
Tees. . 10 2 6. *8 10 0 
Joists ow 8 *710 0 
Channels. . ae ee *7 15 0 
Rounds, 3in. in up 10 2 6. *8 10 0 
- under 3in. S..9, ¢.. 710 0 
Flats, 5in.and under .. 9 9 6. 710 0 
Plates, jin. (basis) 912 6. 715 0 
a ee p T7 ¥.. 8 0 0 
me din... a re 8 5 0 
0 Ai 6.7.8 - 810 0 
i fin. .. 1000. 9 00 
Norru-East Coast— £ s. d. £ s. d. 
Angles , 2 e.. *7 10 0 
Tees. . 10 00. *8 10 0 
Joists pele Fe *7 10 0 
Channels.. .. .. 9.8: 7@ 2 *7 15 0 
Rounds, 3in. and up 10D! 0: *8 10 0 
‘i under 3in. o' 9 Ou 710 0 
Plates, jin. .. S37. Br 715 0 
a er 0,18 ..:6..: Pe 
5 Wh ass 917 6. 8 5 0 
it ies 0° 3-6. 810 0 
A) fin. . 0:95 *'0'.. 9 00 
Boiler Plates, jin... oar S*"... — 
MIDLANDS, AND LEEDS AND DisTRICT— 
2's. d. £6. d. 
Angles oo *7 10 0 
Tees. . nw SU. *8 10 0 
Joists le ee eee *7 10 0 
Channels. . ‘ oe ee ee *7 15 0 
Rounds, 3in. and up 50:0, .@ «> *8 10 0 
a? under 3in. 970. 710 0 
Flats, 5in. and under .. 9 7 0. 817 6 
Plates, jin. (basis) 910 0. 715 0 
—— 915 0. &. 6 @ 
a qin. .. 10: @...8.. 8 5 0 
» Yin. 86 «Bi 1 Oss 810 0 
x fin. .. 915 0. 9 00 
Boiler Plates, jin... 10 0 0. 715 0 











STEEL (continued). 


Home. Export 
GLascow anp District— £ es. d. £sd 
Angles 9 0 0 °T'20..9 
Tees. . 10 0 0 810 0 
Joists + 7 « *7 10 O 
Channels. . xo a *7 15 0 
Rounds, 3in. and up 10 0 0 *8 10 0 
” under 3in. 970 710 0 
Flats, 5in. and under .. 9 7 0 817 6 
Plates, jin. (basis) 9 7 6 715 0 
hie: * eigen 912 6 8 0 0 
» tin. .. 917 6 8 5 0 
ve taggin 10 2 6 810 0 
wart ree 915 0 9 0 0 
Boiler Plates . . 917 6 —_ 
South Waters AREA— £ s. d. £ a d. 
Angles we: oe ee 7 ig. 0 
Tees. . 0180 Ox *8 10 0 
Joists Gr F568 es *7 10 0 
Channels. . S.S 0b *7 15 O 
Rounds, 3in. and up 10 00. *8 10 0 
ee under 3in. oy F's. 710 0 
Flats, 5in. and under St @ 817 6 
Plates, jin. (basis) 910 0.. 715 0 
ge dR Bie oo onc SER 8 0 0 
og aaa , ed Se ae 8 5 0 
fin. .. 10 5 0 810 0 
et aan 5 10 0 0 9 0 0 
IrRsLAND— BELFAST. Rest or IRELAND. 
6 a-& £04; 
Angles .. .. Hy AG gery 9 7 6 
Tees. . ORAS ok FL EP 10 7 6 
eS ; i i. oe 915 0 
eee ee 912 6 
Rounds, 3in. and up 10 5 0O.. 10 7 6 
” under 3in. «34h BPM. 910 6 
Plates, jin. (basis) .. 912 6.. 915 0 
abe RS. opine at ce OE 10 0 0 
besa in: Seg 10 2 6.. 10 5 0 
ou ae i es ee 10 10 0 
spit aan fas 165 Bi 54 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. £s.d 
10-G. to 13-G.., f.o.r. > ar ee 9 00 
14-G. to 20-G., d/d a Se 910 0 
21-G. to 24-G., d/d Retin ® «+ 915 0 
25-G. to 27-G., d/d éuESc® o@yi 10 7 6 


The above home trade prices are for 4-ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra;° and under 2-ton lots 
30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 


Home. £ s.-d. 
4-ton lots and up .. . 1310 0 
2-ton to 4-ton lots . 1317 6 
Under 2 tons - 1510 0 


Export ; £12 17s. 6d. to £13 2s. 6d., c.i.f. India. 
£11 15s. Od., f.0.b. other markets. 
Scandinavia: £10 10s. 0d. to £10 15s. Od. f.0.b. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. 0d. to £6 Os. 0d. 


Billets. £ s. d. 
Basic (0-33% to 0-41% C.) ona 1 ae 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to0-85%C.) ..8 5 0 
” » (0°86% to 0-99% C.) . 815 0 
» (1% C. and up) a 950 
Soft (up to 0-25% C.), 500 tons tnd up 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t, - 810 0 
» Light, f.o.t... stare it AO 8 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £21 10 0 7/- 
” 6 p.c. to 8 p.c. £21 0 0 7/- 
0 8 p.c. to 10 p.c. £21 0 0 7/- 
” ’ Specially Refined .. 
oF ‘ Max. 2 p.c. carbon £33 10 0 11/- 
” ” » Il p.c. carbon £36 5 0 11/- 
” ” » 0-50p.c.carbon £37 5 0 12/- 
” »  carbon-free .. 9$d. per lb. 
Metallic Gamiinm. .. 2/5 per lb. 
Ferro Manganese (loose), 76; p-c. £11 5 Ohome 


Silicon, 45 p.c. to 50 p.c. £12 15 0 scale 5/- p.u. 


be | Ope. £17 17 6 scale 6/— p.u. 
» Vanadium .. 12/8 per lb. 
» Molybdenum 4/6 per lb. 
Titanium (carbon on. 9d. per lb. 
£200 to £205 


Nickel -_ ton) 
Cobalt 


6/3 to 6/9 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 
Official Prices, June 10th. 


CopPER— 

CORR Fisk wsiics £36 1 3to £36 2 6 
Three months .. £36 7 6to £36 8 9 
Electrolytic £40 7 6to £40 10 0 
Best Selected eastit d la Bir- 

mingham ‘ £40 0 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) 10}d. 10}d. 

»  Brazed (basis) 104d. 10}d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 9}d. 
»  Brazed 113d. 11}d. 

Tin— 

RO sitLal: a5 . £183 10 Oto £183 15 0 
Three months .. . £181 10 Oto £181 15 0 

Leap : £15 6 3to £15 8 9 

SPELTER : » £14 2 6to £14 7 6 

Aluminium Ingots (British) . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Expott. 
(f.0.b. Grangemouth)—Navigation Unsereened 14/- to 14/6 
Hamilton Ell a ae a 16/— to 17/- 
Splints 18/- to 18/6 

AYRSHIRE— 

(f.0.b. Ports) —Steam 13/— to 13/3 

FiresHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . oe 15/- to 15/3 
Unscreened Wavignion 13/9 to 14/- 

LoTHIaNs— 

(f.0.b. Leith)—Hartley Prime 14/3 to 14/6 
Secondary Steam .. 13/9 to 14/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— , 

B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NORTHUMBERLAND, NEWCASTLE— 

Blyth Best 14/9 to 15/- 
cp Lc. v0 14/- to 14/6 
» Best Small .. 12/- 

Unscreened 13/6 to 15/- 

DurHaAmM— 

Best Gas.. . 14/8 

Foundry Coke 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/- to 29/- _ 

South Yorkshire Best .. . 23/- to 26/- — 

South Yorkshire Seconds .. 20/— to 21/- — 

Rough Slacks. . .» «+ Ijf- fo 12/- — 

Nutty Slacks . 10/- to 11/- — 

CarpIr¥— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 19/6 

Best Seconds bis 19/- to 19/44 

Best Dry Large 18/9 to 19/3 

Ordinaries .. 18/3 to 18/6 

Bunker Smalls 13/6 to 14/6 

Cargo Smalls . . 12/6 to 13/- 

Dry Nuts 24/- to 25/- 

Foundry Coke 28/- to 47/6 

Furnace Coke 24/- to 25/- 

Patent Fuel 21/- 

SwansEaA— 

Anthracite Coals : 

Best Large .. 4 36/- to 40/- 

Machine-made Cobbles. 41/- to 48/6 

Nuts Ma 40/- to 48/6 

Beans 25/- to 35/- 

Peas Pe 19/- to 23/6 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 
FUEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 

Ex Ocean Installation. Per Gallon. 

Furnace Oil (0-950 Leila 3}d. 


Diesel Oil 











JUNE 12, 1936 


THE ENGINEER 





637 








French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Labour Revolt. 


Tue labour revolution which is paralysing indus- 
trial activity throughout the country can only be under- 
stood by a brief summary of the causes that have led up to 
it. Paris is surrounded by a red industrial area, with 
strongholds in Billancourt and St. Denis, where the spread 
of Communism was favoured by the immigration of foreign 
workers during and after the war. It overran the metal- 
lurgical and coal-mining districts in the Nord and the 
Pas de Calais, as well as the mining and manufacturing 
areas of the Loire, and extended more or less to all indus- 
trial regions. The strength of Communism lies in the 
fact that there is little to distinguish it from the extreme 
Socialist Left. Socialists have now come into power in 
consequence of a revolt against the former legislators 
who failed to remedy the very difficult situation in which 
the country has been placed by its commercial isolation 
and the complete dislocation of trade by restrictions that 
were imposed for the preservation of the gold standard. 
No less an authority than the eminent financial expert 
and economist, Monsieur Rist, declares that the present 
economic difficulties arise solely out of a monetary policy 
which, he says, has increased the cost of production to 
20 per cent. more than in other countries. Living costs 
rose, despite efforts of the late Government to deflate 
values by decrees that either aggravated the situation 
by checking industrial enterprise or proved inoperative. 
Wage earners were aggrieved at diminishing employment 
and at what they declared to be attempts of employers 
to reduce wages, and the country felt that some drastic 
change was desirable in order to escape from an impossible 
situation. The Socialist Government is now given a 
chance of showing what it can do for the wage earners 
who constitute the vast majority of the population, but 
it can hardly expect to carry out its plans without the 
support of Communists, whose hands are seen in the strike 
movement which is sweeping over the country. 


Outlawed Employers. 


The only manner in which industry can flourish 
and employment can be provided with wages adapted 
to the cost of living on as liberal a scale as possible is 
to begin with a reform of the country’s monetary and 
economic methods. As all attempts to bring values to 
an international level by means of deflation have failed, 
the only alternative is to devaluate the franc, if that 
can be done without increasing internal values, and 
Monsieur Rist is of the opinion that there is no such risk. 
‘The public is being brought round to the idea that devalua- 
tion is inevitable. With an adjustment of values the only 
reform necessary to bring back prosperity to the country 
is to remove restrictions on foreign trade, so far as that 
is possible in present circumstances without endangering 
the existence of national industries. Foreign exchanges 
can be developed by the progressive application of a freer 
trade policy, and it wots have become effective long ago 
had it not been for the opposition of industrial interests 
which refused to sanction any abolition or reduction of 
import quotas. The programme of the new Government 
entirely ignores the country’s economic necessities. The 
men have struck for a list of claims which will all be 
conceded to them. As those claims cannot be accepted by 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








STEAM ENGINES. 
446,444. December 3rd, 1934.—HicH-PREssURE STEAM PLANT, 
G. Bauer, Mittelweg 82, Hamburg, Germany. 
The object of the invention is a practical embodi t of the 
attempt to increase the economy and output of multiple-expan- 
sion reciprocating steam engines by the use of super-pressure 
steam of 60 atmospheres and above. For this purpose, accord- 
ing to the present invention, a cylinder of a reciprocating 
engine is rep by a super-pressure cylinder previously con- 
structed with its own valve gear and its own crank shaft, and 
forming therewith a unitary whole. Since a piston speed of 
6 m. or even 8 m. per second can be used in the super-pressure 
cylinder, the unit can be of quite small dimensions, and no 
difficulties due to space or weight are involved. The super- 
pressure cylinder can be arranged in place of any one of the usual 
cylinders, say, the low-pressure cylinder, of the reciprocating 
engine. In this case, taking a triple-expansion engine for 
example, the existing high-p and int diate-p 
cylinders will operate after conversion as intermediate and low- 
pressure cylinders respectively. Additional loading of the exist- 
ing crank shaft of the engine would be avoided by the inter- 
position of a reducing gear between the shaft of the super- 
pressure unit and the main engine shaft. If some other cylinder 
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combustible mixture edmitted through the induction 


ipe 
during the suction stroke of the piston, and the ioweuien 


consists essentially in subjecting the crank case air to compres- 
sion in three stages before it is added to the combustible mixture 
in the cylinder. The — is as follows :—During the 
compression stroke of piston, air is admitted into the 
¢ ease, which air is compressed in the case duri the 
power stroke. At the end of the power stroke, the exhaust 
valve is opened, and the port A is at the same time uncovered 
so that the air can rush through for scavenging. After about 
one-third of the exhaust stroke of the piston the exhaust valve 
is closed, and the air remaining in the cylinder will then. be 
compressed as the piston completes its stroke. As the port A 
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is reclosed as soon as the piston commences the exhaust stroke, 
fresh air will be drawn into the crank case through the inlet 
B. At the end of the exhaust stroke the valve C will be opened 
so that air can return through the channel D to the crank case 
for compressing the air in the latter. During the suction 
stroke air and fuel will be admitted into the cylinder in the 
usual manner, and at the same time the air in the crank case 
will be compressed still further. As the piston uncovers the 
— A at the end of the suction stroke, compressed air will 

fed into the cylinder from the crank case and added to the 
mixture, and the thus compressed mixture will be finally 
compressed to a high degree during the compression stroke of 
the piston. By this arrangement the efficiency of the engine, 
it is said, will be greatly increased.—May 4th, 1936. 


BATTERIES AND ACCUMULATORS. 


446,229. August 16th, 1935.—ApPaRaTus FoR AUTO- 
MATICALLY CONTROLLING THE CHARGING OF SECONDARY 
Exzcrric Barrertes, R. Wetzer Pfronten, Bavaria, 
Germany. 

A secondary electric battery can be controlled in dependence 
on the voltage by keeping the voltage of the battery constant 
within predetermined limits, this arrangement being as follows : 
The battery is continuously charged with currents of two 
different strengths, the smaller current may even be zero. When 
the battery is charged with the larger current the voltage 
increases to a certain maximum. Then a contact is made, which 
short circuits a series resistance, thus i ing the tact 











is replaced by the super-pressure cylinder, the shaft of the latter 
can if necessary be coupled to the main crank shaft, without the 
interposition of gearing, this resulting in larger dimensions 
and somewhat less economy for the super-pressure cylinder, but 
in a simpler installation. If the reciprocating engine is one 
having an exhaust turbine following it, the separate shaft driven 
by the super-pressure cylinder may in common with the exhaust 
turbine shaft operate upon the large gear wheel on the main 
shaft of the combined engine plant. In the conversion of an 





employers they will be incorporated in a Bill to be intro- 
duced immediately into the Chamber of Deputies and, if 
passed in the Senate, will be imposed on employers by | 
law. The employer will have little, if any, voice in the 
matter. The only deduction that can be drawn from the 
Government's statements is that the employer must do 
as he is told. Nevertheless, the Senate may prove an 
obstacle to the passage of the Bill. The three main claims 
are the forty hours’ week, which employers have always 
refused unless it is adopted internationally, a raising of 
wages with a minimum, and a collective contract, which 
means that employers would be compelled to deal with 
the men as a whole through the Unions. The Govern- 
ment has taken as a collaborator the Confédération 
Générale du Travail, to which are supposed to be affiliated 
all the Unions, but there are many Unions that refuse to 
acknowledge the leadership of a body that is more 
political than professional, and political in the extreme 
Socialist sense. The C.G.T. is still under the ban of an 
old and forgotten decree declaring it to be an illegal 
association. 
Nationalised Industries. 

It is obvious that if the Government can get no 
farther than legalising all the men’s claims it will do little 
more than reduce employment and increase living costs, 
except so far as it can provide employment with the 
extensive programme of public works which it proposes 
to put in hand with money that seems at present to be 
unobtainable. But the idea of nationalising industries 
is one of the pillars of the Socialist programme, and if 
employers cannot make a success of their industries, 
under the new conditions imposed by law, the State may 
take them over and provide the men with employment 
and advantages accruing to State service. There are 
some industries depending on the State that are already 
marked for acquisition, and if their transference to State 
ownership has not already been accomplished it is because 
the country has always refused to admit of any further 
encroachment on private enterprise. The inability of 
the State to run works economically and efficiently has 
been too flagrant in the past, and profitable monopolies 
had to be “‘ industrialised ” by separating them from direct 
State intervention. In no country are State monopolies 
regarded with more disfavour than in France, except by 
Socialists. Nevertheless, an industrial nationalisation 
is bound to make some headway so long as the new 
Government remains in power, and if carried to any 
great extent it may be assumed that they will have to be 
protected like other State monopolies, by a complete 
prohibition of imports. 

[These notes were written before the attempt at settle- 
ment was made, but, as will be seen, they accurately 
anticipate the result. A leading article on the strikes is 
printed on page 625.—Ep., THE E.] 





| existing boiler plant can be used therewith, being supplied to 


existing plant into a plant according to the invention, a separate 
super-pressure boiler can be set up, from which the super- 
pressure cylinder is supplied. At the same time steam from the 


int following the super-pressure cylinder, 
for example, to the cylinder which was | pia prea the high- 
pressure cylinder. If necessary, a part of the steam supplied 
to or leaving the super-pressure cylinder can then serve for 
other purposes, such as preheating, intermediate super-heating, 
heating, driving auxiliary machines, and so forth. The accom- 
panying drawing illustrates an example applied to a triple- 
expansion engine with an exhaust steam turbine.—April 3rd, 
1936. 


the engine at a 


STEAM GENERATORS. 


446,516. October 27th, 1934.—SupErHEatrrRs, Babcock and 
Wilcox, Ltd., Babcock House, Farringdon-street, London, 
E.C.4 


The aim in this superheater is to maintain the degree of super- 
heat regardless of the load on the boiler. The tubes are in the 
form of hairpin bends connected with the header A. At the 
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top of the bends every alternate one is connected by a bracket 
with a tube B. This tube is cooled by a supply of steam through 
a flexible connection C. The tube B can be moved transversely 
of the superheater by the motors D D. Normally, the plan view 
of the tohes is as shown in Fig. 2, but if it is desired to reduce 
the rate of superheat the tubes are pinched together, as shown 
in Fig. 3, to allow a freer passage for the gases.—April 27th, 1936. 


INTERNAL COMBUSTION ENGINES. 


446,620. September 13th, 1935.—Mrans FoR COMPRESSING 
THE FuEL MIxTURE IN FouR-sTROKE CYCLE ENGINES, 
U. Rossi, 8, Haapaniemenkatu, Kuopio, Finland. 
This invention relates to a four-stroke cycle internal combus- 
tion engine of the kind having means for feeding com 


e. This resistance is the winding of a polarised electro- 
gnet, the ar of which is released and consequently 
reduces the charging current by changing the charging resist- 
ance. The voltage » i and at the moment when 6 minimum 
contact is reached ano’ parallel to the 
relay, thus again i g the pressure. This 
resistance is a second winding of the above-mentioned polarised 
electro-magnet, which, by moving its armature, re-starts the 
heavy charging of the battery, thereby increasing its voltage. 
The series resistance A is the winding of the electro-magnetic 
relay B. This relay is controlled by the contact of the maxi- 
mum contact relay C. D and E (Figs. 2 and 3) are the axles 


4 
+ 





er resistance is switched 
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Fig 3 





of the moving coil F. They are insulated from each other and 
in connection with both terminals of the windings of the moving 
coil. G is the pointer, H the front retarding spring, J the rear 
retarding spring. The electric connections are as follows :— 
Current supplied at K goes to J, the outer end of the rear 
retarding spring. From the inner end of this spring it goes 
through F to the inner end of the front retarding spring H. 
From there one branch leads to the pointer G, the other through 
HtoL. The voltage of the battery M increases, since the battery 
is being charged from the supply terminals N, the resistance O 
being short-circuited by the closing of contact at P. As soon 
as the pointer G of the relay C points to a predetermined value 
a contact R is closed. This short circuits the resistance A, 
thereby increasing the current in F and the contact pressure, 
and at the same time releasing the armature of the electro- 
magnet, which opens the contact P and consequently reduces or 
stops the charging current. The resistance A is of such value 
that the current in the moving coil F increases by the same 
amount when A is bridged, as it decreases when the voltage of 
the battery M drops to its lowest point. At this minimum 
voltage the pointer G opens its contact R. The electro-magnet 
B is energised ogra. its armature closes P and the higher charg- 
ing rate reached by short-circuiting the charging resistance O 

rovides an increasing battery voltage ; then the whole process 
totes again.— April 27th, 1936. 


ELECTRICAL APPLIANCES. 


446,231. September 9th, 1935.—ELectron DiIsoHARGE 
Devices, Telefunken Gesellschaft fiir Drahtlose Telegraphie 
m.b.H., 12-13, Hallesches Ufer, Berlin, Germany. 





pressed 
air from the crank case into the cylinder, in addition to the 


According to this invention an electron discharge device 





638 


THE-ENGINEER 





JUNE 12, 1936 








having an electrode seal arrangement wherein coaxially 

tubular leads are passed through a ceramic part of the envelope 
wall of the device is characterised in that the leads are consti- 
tuted by metallic coatings upon tubular ceramic members 
which pass through the envelope part in a v tight x 
vacuum tightness being obtained by mechanically connecting 
the members to the envelope part by sintered masses of fluxes. 
The thickness of the metallic coating may be made very small 
and may be of the order of a few thousandths of a millimetre. 
In consequence the difference between the coefficient of heat 
expansion of metal and that of ceramic material can be disre- 
garded and limitations in regard to the selection of material 
(due to sealing difficulties with materials of widely different 
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heat expansion) disappear. In the drawings, A is a circular 
dise-shaped part and B, C, D are annular parts of ceramic 
material, which together constitute the closure structure. The 
electrode leads (the electrodes are not shown) consist of tubular 
pieces E, F, G of ceramic material and the cylindrical surfaces 
of these tubular pieces are provided with metallic coatings H. 
These metallic coatings may be applied either to the inside or 
outside cylindrical surfaces in each case or to both surfaces. 
Vacuum tightness where the leads pass through is ensured by 
sintered masses or glass flux applied at the places JJ. The 
metaliic layers H may be, for example, silver, and, owing to the 
good electrical conductivity of silver, very thin coatings (e.g., 
of the order of thousandths of a millimetre thick) may be used.— 
April 27th, 1936. 


446,223. April 12th, 1935——MEans ror Exmunatine Har- 
MONICS FROM AN ALTERNATING CURRENT NETWORK, The 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 

The accompanying drawing illustrates by way of example 
one embodiment of the invention. The feeding network consists 
of a transmission line A which feeds a converter plant B supplying 
a network (not shown), and across a transformer C a network D. 
Harmonics are sent into the network D by the converter B, 
and these are to be nullified in accordance with the invention. 
For this resonance circuits in star connection are pro- 
vided which in each phase are formed of a fundamental wave 
filter E and various oscillatory circuits 2 to 6. Each oscillatory 
circuit is tuned to a definite harmonic so that the latter is short- 
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circuited by the resonance circuit. The first oscillatory circuit 2 
requires no special series capacity because it is tuned to resonate 
with resulting capacity of the filter E. In the case of the 
remaining oscillatory circuits 3 to 6 the resulting capacity of the 
filter E must be taken into consideration for the harmonics 
concerned as occasion demands. The insulation of choke and 
condensers of the individual oscillatory circuit 2-6 need be 
designed only for the harmonic tential, which amounts to 
only fractions of the potential of fundamental frequency, which 
is, however, kept away from the circuits 2-6 by the filter E. 
Thereby it becomes possible to filter out a very large number of 
harmonics from the network at comparatively low cost. The 
more filter circuits there are arranged the smaller become the 
relative costs of the individual circuit, because the fundamental 
wave filter is common to all.— April 27th, 1936. 









































METALLURGY. 


446,502. October 23rd, 1934.—A Procrss For THE REDUCTION 
or MeErTatiirerous MaTERIALs, t . Kirsebom, 3, 
Osborne-road, Clifton, Bristol, and Calloy, Ltd., 95, 
Gresham-street, London, E.C.2. 

This invention relates to the reduction of metalliferous 
materials using magnesium as reducing agent, and is applicable 
to the treatment of such metalliferous materials as contain 
metals, the oxides of which have a heat formation less than that 
of MgO. We have, say the inventors, found that if metallic 
magnesium be heated together with, for example, another 
alkaline earth oxide, such as barium oxide, in a closed vessel 
provided with, for example, a tube closed with an oil lock, 
the reaction takes place sufficiently quietly to avoid too high a 
pressure in the reaction vessel. Moreover, carrying the reaction 
out in a closed vessel prevents the interfering action of the 
oxygen and nitrogen of the atmosphere, the small quantity 
of air in the vessel being used up in the early stages of the 
heating by the action of a small quantity of the magnesium. 
One way in which the invention may be carried out, in the 
preparation of barium, strontium, or calcium, is as follows :— 
The vessel used for the reaction is an iron cylinder closed at 
both ends with an iron lid which is clamped air-tight to the 
cylinder. The cylinder is surrounded by resistance wire to give 
enough heat to melt the magnesium. The iron cylinder is 
provided, at one end, with an iron tube which is bent so that 
during the process the end of the tube may be immersed in oil. 
At the commencement the iron cylinder is placed in a vertical 
position in a receptacle with the bottom iron lid clamped on, 





and the requisite t of mag is placed inside together 
with pieces of an oxide of barium, strontium, or calcium. The 
top lid is now clamped on and the iron tube is immersed in oil. 
Now the current is passed through the resistance coil until a 
Seceperatare is obtained of around 800 deg.—850 deg. Cent. 
inside the pot. Barium and strontium having a specific natin’ 
of 3-5 will, after reaction, sink down to the bottom of the pot, 
while the dross consisting of magnesium oxide will float on top. 
By cooling the cylinder and removing both lids it is therefore 
possible to obtain cylindrical pieces of pure barium and pure 
strontium or alloys of these metals with magnesium, according 
to the relative proportions of magnesium and alkaline earth 
compound added at the outset. The metal or alloy may be 
readily removed from the overlying dross,—April 25th, 1936. 





MOTOR CARS AND ROAD TRAFFIC. 
N°446,.202 


446,202. January 2nd, 1935.— 
Pneumatic Tires, The 
Dunlop Rubber Company, 

Ltd., 32, Osnaburgh-street, 
London, N.W.1, and E. F. 
Field, Fort Dunlop, Erding- 
ton, Birmingham. 
| 
| 


EN 


This is a pneumatic tire of 
especially light construction, 
intended for racing and such 
services. It has an outer cover 
of bias-cut fabric A, with a 
rubber tread B and an inner 
tube C. The outer cover has a 
reinforced joint at D, which is 
stitched together, as shown at 
E. At four places round the 
periphery of the tire the stitch- 
ing is omitted and is replaced 
by two flaps F G, which overlap 
and are held together by press- 
button fasteners H. The.inner 
tube can be pulled out at these 
places for the repair of punc- 
tures.—April 27th, 1936. 


























CRANES AND CONVEYORS. 


446,458. May 2Ist, 1935.—Tensioninc Gear FoR BELT 
Conveyors, W. Wilkie and W. J. Davidson, 75, Rimsdale- 
street, Glasgow, S.E., Scotland. 

This invention relates to tensioning devices for conveyors 
of the flexible belt or band type in which the belt-carrying 
roller or the like at the opposite end to the driving end is 
arranged to be mounted upon two bearings, one at each end, 
which are adjustable longitudinally of the belt for tightening 
Pp s. Referring to the figures, at the opposite end to the 
driving end, the belt B passes over a roller E, each end of the 
shaft of which is situated in a bearing mounted on a tube A, 
which is provided with a slot R through which two studs S 
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‘are inserted which screw into a sliding member T. The end of 


the member T is provided with a recess with which the end 
of the screw member U engages, the member U being screwed 
into the member V mounted on the frame. The end of the 
member U is provided with a reduced portion on to which is 
screwed a collar W which is securely fixed thereto and is pre- 
vented from being disengaged from the sliding member T by 
means of a collar X secured by grub screws. A hand wheel Z 
is provided upon each screwed member U, and upon turning 
these the roller E may be moved backwards and forwards to 
tighten or slacken the belt B. The nuts on the studs 8S are 
tightened up to lock the bearings.—April 30th, 1936. 


MISCELLANEOUS. 
446,503. October 23rd, 1934.—Drcreasinc Apparatus, W. 
E. Booth, 80, Picton-avenue, Runcorn, and Imperial 


Chemical Industries, Ltd., Millbank, London, 8.W.1. 
In degreasing apparatus using trichlorethelyne as a solvent 
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it is convenient to have the top of the tank open, to provide 
access, but there is then a liability for vapour to escape to the 
discomfort of the operators. In this plant, however, the escape 
of fumes is checked. The articles to be cleaned are placed on 





the grid A and the solvent is heated by the gas burner B. 


Vapour rising up in the is by the cooling coils 
C and returned to the sump. Any vapour rising beyond the 
coils is sucked into the perforated pipe D by a water ejector 
E. It there separates out from the water and is led away outside 
the building by the pipe F, while the water goes to drain by 
the syphon ©. -A pril 23rd, 1936. 











Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME a 
PLACE at which the meeting is to be held should be clearly stated. 











_ To-pay. 
Inst. or British Founprymen.—Annual Conference in 
Scotland. 


Inst. oF MecHANICAL ENGInEERS.—Summer meeting at York. 
To-pay anp Saturpay, JuNnE 13TH 
AvTOMOBILE ENGINEERS.—S ti 


g in 





Inst. oF 

Scotland. 
TuHurspay, JUNE lIrTH. 

Raitway Cius.—Royal Scottish Corpn. Hall, Fetter-lane, 

E.C.4, “ Life in a Booking Office,” Mr. C. E, Codd. 7.30 p.m. 
Monpay, June 157TH, To Sarurpay, June 20TH, 

INsTITUTION oF ELECTRICAL ENGINEERS.—Summer Meeting 
in Scotland. 

THurspAy TO SatuRDAY, JUNE 18TH TO 20TH. 

Newcomen Socrety.—Summer Meeting in London. 
programme, see page 579, May 29th issue. 

Monbay, JUNE 22ND, TO WEDNESDAY, JUNE 24TH, 

Inst. or Heatine AND VENTILATING ENGINEERS.—Summer 
Meeting at Cliftonville, Margate. 

Monpay, JuNE 22ND, TO SaTuRDAY, JUNE 27TH. 

CHEMICAL ENGINEERING CONGRESS OF THE WoRLD POWER 
CONFERENCE.—At the Central Hall, Westminster. 

TuEspay, JuNE 23RD, To Fripay, JUNE 26TH. 
British WaTERWoRKs Assoc.—Summer Meeting at Leeds. 
WEDNESDAY, JUNE 24TH. 

Inst. oF Civiz ENGINEERS: BIRMINGHAM AND DISTRICT 
Assoc.—Visit to the works of the Metropolitan Water Board. 
Leaving Snow-hill Station (Birmingham), 9.10 a.m. 

Fripay, June 267TH. 

Guiascow University Cius, Lonpon.—Annual Summer 
Dinner, Trocadero Restaurant, W.1. Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 
from May 29th. 

Turspay, JuNE 307TH, TO SaTuRDAY, JULY 4TH. 

Assoc. or Mininc Evecrricat ENGINEERS.—Annual Con- 
vention in London. 


For 








LAUNCHES AND TRIAL TRIPS. 





BLACKHEATH, cargo steamer ; built by Caledon Shipbuilding 
and Engineering Company, Ltd.; to the order of Watts, Watts 
and Co., Ltd.; dimensions, léngth 410ft., beam 56ft. 6in., 
depth 28ft., deadweight 9000 tons. Engines, triple-expansion, 
surface condensing, 2000 I.H.P.; constructed by North-Eastern 
Marine Engineering Company, Ltd. Launch, June 4th, 

Stormcock, tug boat; built by Cammell, Laird and Co., 
Ltd.; to the order of the Liverpool Screw Touring and Lighter- 
age Company; dimensions, length 95ft., breadth 25ft., depth 
12ft. 6in. Engines, triple-expansion, surface-condensing. 
Launch, June 4th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. H. WHEATLEY, formerly on the staff of William Beard- 
more and Co., Ltd., London office, has been appointed London 
and South of England representative for the Moss Gear Com- 
pany, Ltd., Tyburn, Birmingham. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
coniracts and orders in thie column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Ormiston’s Atumina, Ltd., Brentford, Middlesex, has 
been awarded a contract by the General Post Office for the 
supply of 7} tons of its proprietary non-corrosive cored solder. 

Joun M. HENDERSON AND Co., Ltd., Aberdeen, have received 
orders for two 80/100-ton overhead cranes from Davy Brothers, 
Ltd., Sheffield, and one 5-ton overhead crane from Thos. Firth 
and John Brown, Ltd., Sheffield. 

F. W. Brackett anv Co., Ltd., Colchester, have d an 
order from the Corporation of Glasgow Electricity Department 
for four ‘‘ Central Flow ” duplex band t circulating water 
screens with automatic lubrication, to installed at the 
Dalmarnock power station. They have also received a contract 
to supply pat y erect one drum type sewage screen for the County 
Borough of Blackpool. 

Vickers-ArRMsTRONGS, Ltd., announces that an order has 
been received for three destroyers for the Argentine Government 
and the armament for four similar ships building at other ship- 
yards. In view of this order, the firm has, with the approval of 
the Admiralty, transferred the hulls of H.M. ships “ Afridi” 
and “Cossack” to the shipyard at Walker-on-Tyne. The 
machinery for these ships will be built at Barrow as previously 
announced. 

INTERNATIONAL ComBustion, Ltd., has recently received a 
contract from Albright and Wilson, Ltd., for two Lopulco water- 
tube boilers, each having :—Evaporation, normal, 30,000 Ib. 
per hour; peak, one hour only, 40,000 Ib. per hour ; working 

ressure, 240 lb. per square inch ; steam temperature, 560 deg. 

‘ah.; feed-water temperature, 90 deg. Fah.; boiler heating 
surface, 6540 square feet. Another order received by the 
company recently is from Distillers Company, Ltd., for one 
Lopulco Tri-drum boiler, with steam receiver, having :—Evapo- 
ration, normal, 33,000 Ib. per hour; maximum, 39,600 Ib. per 
hour ; working pressure, 160 Ib. per square inch ; feed tempera- 
ture, 170 deg. Fah. 
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New Belfast-Glasgow Motor Liners. 


On Monday night, June 15th, the two new motor 
liners ‘‘ Royal Ulsterman ”’ and ‘‘ Royal Scotsman,”’ 
constructed by Harland and: Wolff, Ltd., for the 
Belfast-Glasgow service of the Burns and Laird 
Lines, Ltd., took up their service. They are scheduled 
to leave the Broomielaw, Glasgow, and Belfast at ten 
o’clock each evening, arriving at six o’clock the 
following morning, so that passengers for inland 
tours may connect with the early trains. Each ship 
has an overall length of 34lft. 6in. and a breadth 
moulded of 47ft. 6in. and a depth moulded of 17ft. 9in., 
the measurement being 3244 gross tons. The pro- 
pelling machinery, which is designed for a service 
speed of about 15} knots, consists of a twin-screw 
arrangement of Harland-B. and W. two-stroke single- 
acting oil engines working on the airless injection 
principle and having a total designed output of about 
5500 S.H.P. They are eight-cylinder units with a 
bore of 500mm. and a stroke of 900mm. The 
design embodies uniflow scavenging with poppet 
exhaust valves and a tuned exhaust pipe arrange- 
ment, also the recovery of heat from the exhaust 
gases in a waste heat boiler. There are three 100-kW 
oil engine-driven generator sets and a 7}-kW emer- 
gency generator set. The ships are miniature liners 
in design and lay-out of the passenger accommodation, 
which is arranged for 219 first-class and 108 third- 
class single and two-berth cabins. The hope is 
expressed that these two fine ships will encourage the 
growth of the tourist traffic between Scotland and 
Northern Ireland. 


Empire Quartz. 


Tue Imperial Institute at South Kensington 
announces that an Empire source of quartz crystals 
of a suitable size and quantity to meet the growing 
demand for quartz plates for wireless telegraphy, 
television, depth sounding, and other scientific and 
industrial apparatus has now been found. The source 
is in Uganda, in a locality where alluvial gold is being 
washed, and it is understood that commercial tests 
which have been made in London and on the Conti- 
nent have given satisfactory results. Plates of quartz 
crystal have certain physical and electrical properties 
which render them n for the design of 
apparatus of the kind indicated, but for this special 
work crystals of a large size and free from flaws must 
alone be used. If possible, the crystals must be not 
less than 1}in. in diameter with well-developed crystal 
faces. The samples above referred to were recently 
sent to the Imperial Institute by the Geological 
Survey of Uganda, and they indicate, it is understood, 
a possible supply under Empire control in peace and 
in war. At present the principal sources of supply 


are in Brazil and Madagascar. 
An Electrical Firm’s Jubilee. 


Firry years ago—on June 14th, 1886—the late 
Mr. A. Reyrolle established a small switchgear work- 
shop in London, and from that small beginning, with 
less than ten employees, the present works of A. 
Reyrolle and Co., Ltd., at Hebburn-on-Tyne, with a 
57-acre site and over 12 acres of factories and offices, 
have been developed. There are now about 4000 
employees of the firm, made up of 3300 men and 
boys and 700 women and girls, of whom about 
700 and 300 respectively are staff and the remainder 
artisans and trainees. J. H. Holmes and Co., Ltd., 
now incorporated with Reyrolle and Co., Ltd., have 


choice of a Director, and equally undesirable that 
the sphere and usefulness of the institution should be 
restricted by lack of means for various purposes 
which cannot be appropriately charged to public 
funds. By his bequest, Sir Joseph desired to make 
it possible for the Director. to have. at»his. di 
funds which will enable him to maintain the position 
which the head of such an institution should hold; 
further, to maintain the residence and grounds of 
the residence at Bushey, and to provide for the enter- 
tainment of visitors on an appropriate scale. He 
desired further to assist the Director to help the staff 
by diminishing the disabilities and increasing the 
amenities associated with employment in the Labo- 
ratory, while helping him to subscribe on an adequate 
scale to the various internal and external scientific, 
social, and charitable organisations with which in 
relation to his position he is connected. A trust 
fund is to be formed and administered by trustees 
to fulfil the purposes outlined above. 


The Late Mr. H. F. Rutter. 


Many engineers in Westminster, and particularly 
those interested in London’s water supply, will learn 
with deep regret of the death on June llth of Mr. 
Henry Fillmer Rutter, who was for some years 
Deputy Chief Engineer of the Metropolitan Water 
Board. Mr. Rutter, who was in his seventy-fifth 
year, was educated privately and at King’s College, 
London, and was a pupil of the late Mr. A. J. C. 
Cameron. After spending a short time on railway and 
tramway work, he entered the service of the West 
Middlesex Waterworks Company in December, 1880. 
In 1888 he was appointed assistant engineer and 
became engineer to the company in 1902. On the 
formation of the Western District of the Metropolitan 
Water Board, consisting of the areas controlled by 
the Grand Junction, Chelsea, and West Middlesex 
companies, Mr. Rutter was appointed Western 
District engineer. In April, 1923, he became Deputy 
Chief Engineer to the Board, a position which he 
occupied until his retirement in March, 1926. During 
his period of office Mr. Rutter was responsible for the 
construction of the 300,000,000-gallon storage reser- 
voirs and filters at Barn Elms, and with the laying 
of the 42in. main from Hampton works to Barn Elms. 
His other works included the construction of the 
Isleworth—Richmond tunnel under the Thames, the 
pumping station and reservoir at Willesden, and 
pumping machinery at Hammersmith. Mr. Rutter 
was a valued member of the Institution of Civil 
Engineers and the Institution of Mechanical -Engi- 
neers, and a well-known figure at St. Stephen’s Club. 


The Apprenticeship System. 


In a debate in the House of Commons on Monday 
last, June 15th, on the relief from income tax in 
respect of children, an amendment was moved by 
Mr. Tinker, of Leigh, Lancashire, to provide that 
such relief should be granted not only in respect of 
children at universities and colleges, but to those 
receiving full-time instruction at a technical school 
or as an apprentice. Mr. Chamberlain, the Chan- 
cellor of the Exchequer, in his reply, admitted there 
was an anomaly, and said that there were many who 
would like to see a revival of the apprenticeship 
system. Although mechanisation had spread far and 


good prospect for any man who possessed such skill. 


in his chosen trade. 


their works adjoining the Reyrolle Hebburn New 
Town Works. In 1934 the Parolle Electrical Plant 
Company, Ltd., was formed by Reyrolles in associa- 
tion with C. A. Parsons and Co., Ltd., for the supply 
of main and auxiliary equipment for power stations 
and sub-stations. The manufacture of insulating 
materials on Tyneside was initiated by Reyrolle 
and Co., Ltd., and their interest in it is merged in the 
work of the Bushing Company, Ltd. The firm has a 


and allied trades apprenticeship would once more 
come into favour. As to whether the amendment 
proposed was going to effect that end, he felt the case 
presented was weak. The relief, which he could not 
afford, would be a small one, under £5 per year, 


retain three cruisers of the “‘ Frobisher ’’ class. The 
British proposal is to re-arm them with smaller guns 
in order to remove them from the “A”’ class, as 
part of the 192,000 tons of “B”’ class cruisers to 
which this country is pledged to reduce by the end of 
this year, and to demilitarise the fourth ship of the 
class and retain her as a training ship. No question 
would seem to arise as to the retention of the three re- 
armed ‘“‘ Frobishers,” but the retention of the fourth 
ship, even though demilitarised, does not seem, we 
understand, to be covered by the Treaty, and it is 
presumably this proposal on which the views of the 
two other signatories have been invited. 


Safety in Mines. 


WHEN the Royal Commission on Safety in Coal 
Mines resumed its sittings under the chairmanship 
of Lord Rockley, at Caxton Hall, Westminster, on 
Monday, June 15th, evidence was given by Mr. W. J. 
Charlton, Divisional Inspector of Mines for the North- 
Western Division. Mr. Charlton suggested that his 
area should be reorganised and divided into four dis- 
tricts and the number of Inspectors and assistants 
increased from eleven to fourteen. Inspections by 
firemen should, he said, be made three times each 
shift and no place should remain uninspected for 
more than three hours; further, all airways should ~ 
be inspected daily instead of weekly, as at present. 
Frequent analyses of ventilating air should be made, 
he considered, and records kept, and if the air within 
20 yards of the coal face should show more than 1 per 
cent. of gas then all electric current should be cut off 
and electrical apparatus not used again until the gas 
content in the air fell below 1 per cent. Mr. Charlton 
said that he estimated that about 45 per cent. of the 
accidents from falls of ground could be avoided by 
more care on the part of the workmen or officials. 
At the resumed sittings on Tuesday evidence was 
continued on the ventilating and cooling of mines. 
Mr. W. J. Charlton said that samples of air to show 
trends were always necessary. There were methods 
of using compressed air m such a way that it helped to 
cool air to some degree. At the depths reached in his 
division ordinary ventilation methods were quite 
successful. At a depth of about 4000ft. probably 
conditions were not exactly comfortable for working, 
but they could make the conditions such that they 
would not affect the workman’s health. The Com- 
mission then adjourned until June 29th. 


New Shipbuilding Orders. 


On Tuesday, June 16th, it was announced by 
Ellerman Lines that orders had been placed for six 
cargo liners on the Clyde, Mersey, and Tees. On the 
Clyde, Barclay, Curle and Co., Ltd., Glasgow, will 
build and engine two turbine-driven cargo liners of 
9800 tons deadweight carrying capacity, to be 
employed in the Indian services of the City and Hall 
Lines; while on the Mersey, Cammell Laird and 
Co., Ltd., will construct two 10,600-ton deadweight 
carrying capacity high-speed cargo liners. Each of 
the ships will be equipped with twin-screw single- 
reduction turbines. They are to be employed in the 
Ellerman and Bucknall and Hall Line South African 
services. On the Tees, William Gray and Co., Ltd., 
of West Hartlepool, will build two cargo limers of 
4300 tons deadweight carrying capacity, for the 


wide throughout industry, it had, nevertheless, he | Mediterranean and Levant services of Ellerman and 
said, created a new demand for the higher type of | Papayanni and Westcott and Laurance Lines. The 
skilled mechanical labour, and to-day there was a| vessels will have reciprocating machinery with Bauer- 
Wach exhaust turbines supplied by the Central 
The system had, in his opinion, broken down during | Marine Engine Works. All the ships will embody the 
the years of trade depression because there was no | latest features for the expeditious handling of cargo, 
security that an apprentice would find employment | including heavy lifts, and will be built to the highest 
Now the position was entirely | class of either Lloyd’s Register or the British Corpora- 
different, and Mr. Chamberlain expressed the hope] tion. At Leith, Henry Robb, Ltd., is to build a 220ft. 
that with the return to activity in the engineering | steamer for Australian owners. 


Non-Ferrous Metals Research. 


THe annual report of the British Non-Ferrous 


ett . ada 
which, he said, would not in itself decide the question —— mane smaniry pms sss Se: pi ae Pod 
of an apprenticeship or not. He admitted there was pe d pe heap s th ¢ einiah ts LEB Gin. 

an anomaly, and that the amendment would remove  teliors 9 poo cer sl: mr igi yes pastas 
it, but in removing one snomaly they were likely, he | ¢ load and. lead alloys, and a process for combined 


well-equipped research laboratory and testing plant | said, to create others. He regretted that he could not | , ing and grain-refining in aluminium castings 


for alternators and switchgear, and a special short-| give a more favourable answer because he had 
circuit testing station which can be used to test | genuine sympathy with the object in view. The 
amendment was negatived. 


circuit breakers of all sizes rated up to 132,000 volts. 
This plant was described and illustrated in our issue 
of December 30th, 1932. 


Sir Joseph Petavel and the N.P.L. 


National Physical Laboratory so long as he may 
reside at Bushey House. Sir Joseph has also left his 


of the National Physical Laboratory and its Director. 
A clause of the will states that whereas the National 


Retention of Old Destroyers and Cruisers. 


Ir is reported that replies have now been received 
from the United States and Japanese Governments to 

By the will of the late Sir Joseph Petavel, the whole | the request for an exchange of views on the British 
of his personal effects at Bushey House are left to | proposal for the retention of 40,000 tons of over-age 
the Royal Society for the use of the Director of the | destroyers, which, under the terms of Part IIT of the 
1930 London Naval Treaty, are due to be scrapped 
before the end of the present year. We are given to 
personal estate to the Royal Society for the benefit | understand that both replies are to the effect that it 
would be desirable to make formal use of the “ esca- 
lator clause ” in the Treaty for dealing with such an 








Physical Laboratory is called upon to take an 
important place in the national and international 
realm of science, it is undesirable that the possession 
of private means should be a consideration in the 


eventuality rather than to deal with the matter 
informally or by separate. agreement. 


has been developed. A close study is being made of 
the corrosion of galvanised hot water tanks, and the 
possible effect of copper pipes in such tanks. Progress 
is recorded in the work on condenser tube corrosion, 
particularly on the subject of the pitting action 
observed in sea and estuary waters. Work on the 
accelerating substances and their action is being con- 
tinued, and a standard test solution of artificial sea 
water has been prepared. The corrosion of copper 
water service pipes is being dealt with and a standard 
method of test has now been adopted. At Woolwich 
research work has been done on the rolling properties 
of zinc and magnesium in relation to their cast 
structure, with a view to providing a satisfactory 
explanation of the difficulties experienced in the cold 
rolling of these metals. Other work includes that 
on the electro-deposition of nickel, the removal of 


The British | bismuth from copper, the melting and casting of 


Government has also, we learn, been in communication | bronzes, and .the effect of antimony on the creep 





with the same two Powers on the recent decision to 





characteristics of soft solders and soldered joints, 
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The Incorporated Municipal 
Electrical Association. 


No 


MNHE I.M.E.A. annual meeting last year took the 

form of a National Electrical Convention, which 
attracted a considerable amount of attention. At 
that time there was more than a hint that it was likely 
there would be a National Convention every year, but 
there have been no further developments along these 
lines since the Bournemouth meeting, and the Con- 
vention at Edinburgh from June 8th to 12th followed 
the usual lines. The exhibition of electrical appliances 
this year was more comprehensive than usual, and 
the programme was varied Somewhat by devoting 
Wednesday, June 10th, entirely to visits to hydro- 
electric works. 

THE PRESIDENT’S ADDRESS. 

Mr. Seddon, City Electrical Engineer, Edinburgh, 
in his presidential address, had a good deal to say as 
to the need for greater financial support from the 
supply side for the various organisations within the 
industry, @ point which, as a matter of fact, is 
hammered home year after year by successive Presi- 
dents. Taking first the British Electrical Develop- 
ment Association, he pointed out how every non- 
member supply authority derived benefit from its 
activities, and Mr. Seddon bluntly told these 
authorities that there was something un-British in 
reaping advantages at the expense of others without 
making some return for the benefits received. Passing 
to the British Electrical and Allied Research Associa- 
tion, the question of finance was again stressed. The 
researches of the E.R.A. during the current year will 
cost £65,000, and a large number of electricity supply 
authorities agreed at a conference in 1929 to subscribe 
on the basis of £10 per £25,000 of revenue from the 
sale of electricity in the previous year. Whilst a 
large and increasing number of municipal under- 
takings are subscribing to the funds of the E.R.A., 
on that scale, Mr. Seddon pointed out that thirty-five 
municipal electricity supply authorities had not so 
far seen their way to make any contribution at all. 
Reference was also made to the work being done by 
the British Standards Institution and the Electrical 
Association for Women. 

Attention was then given to some of the general 
problems of electricity supply in relation to the 
changing conditions of the industry. Mr. Seddon 
expressed the view that until it could be truthfully 
said that electricity was available to every member 
of the community, whatever his station socially or 
geographically, at a cost within the ability of his 
purse to defray, the work of the electricity supply 
industry would remain incomplete. 

Speaking of what has already been done as regards 
the grid scheme, he said that the anticipated sub- 
stantial savings in invested capital and annual 
expenses had not yet been achieved, owing, in some 
measure, to lack of time for the liquidation of capital 
on works rendered redundant through co-ordination. 
One of the most important and immediate effects to 
be hoped for under the new system was a levelling 
out of the first costs of energy to the distributing 
authorities, but although that had been realised to 
some extent, it had not come about as fully as some 
had hoped. A uniform national rate of charge to all 
customers of the grid would seem to many a reasonable 
policy for a national body, and he expressed the hope 
that the barriers to a realisation of that ideal would 
speedily be removed. Whilst apparently everything 
was being dene to reduce the cost of generation, the 
last word had not been said on the technical problem 
of converting the raw material—coal—into the 
finished product. The thermal performance of even 
the best stations was so low under the present con- 
version cycle that it was hoped that a better method 
of utilising our national resources might be found. 
Might it not be possible to use the fuel, some day, 
directly in prime movers, possibly in liquid or gaseous 
form, asked Mr. Seddon. 

Turning to the distribution side of the industry, 
Mr. Seddon remarked that there were many features 
which in normal circumstances he would have felt 
at liberty to discuss, but at the present moment the 
atmosphere was so charged with the persistent 
rumblings of a reorganisation scheme that he hesi- 
tated to say anything which might be taken as coming 
from an inspired source, thereby receiving an 
unwarranted status in the minds of the members of 
the Association. He contented himself, therefore, 
with a few observations on the general position, 
which, he asked, should not be rated higher than 
expressions of his own personal opinion. 

Then followed a brief review of the present system 
of distribution of electricity in this country with its 
haphazard allocation of territory and the variation in 
prices, voltages, and tariffs. It was declared that the 
unification of voltages could be accomplished without 
serious alteration to the status quo of existing supply 
authorities, but the cost would be considerable ; in 
that connection regret was expressed that the oppor- 
tunity was not taken to standardise the voltage in all 
areas where the recent frequency change was effected. 
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It is, however, in connection with the unification 
and simplification of tarifis that Mr. Seddon thinks the 
more far-reaching implications arise. To standardise 
a range of tariffs would entail one or both of two 
things : (a) raising the lower scales and lowering the 
higher scales to the weighted average ; (b) to unite 
the high-tariff areas administratively and financially 
with the adjacent low-tariff areas, and, without raising 
the lower tariff levels, to depend upon increased sales 
and decreased costs to hold the balance between 
revenue and expenditure on the correct side. Any 
attempt along these lines, Mr. Seddon suggested, 
would require a co-ordinating authority with powers 
either to pool the revenues of the industry and meet 
the expenses of each undertaking out of the common 
pool, or to divide the whole country into areas chosen 
solely to facilitate the development of supply to the 
full, and of such magnitude and population that each 
would be self-supporting at the common scale of 
tariffs. As a safeguard in the latter case it might be 
necessary to build up a central fund, not only to meet 
the expenses of the co-ordinating authority, but to 
act as a reserve against any differences of expenditure 
over revenue where events happened to falsify the 
estimates. 

Such changes, however, could only be effected by 
means of legislation, but on this Mr. Seddon said : 
‘To those who prize the value of unrestricted indi- 
vidual freedom, that may form an unwelcome addition 
to the meshes which already beset us, but it should 
never be forgotten that the success of the industry is 
of more importance than the satisfaction of the 
individual, and by success I do not mean any narrow 
interpretation of the word, but success in providing 
a high uniform standard of service to every member 
of the community.” 

Finally, the President dealt with the local problems 
of electricity supply and counselled a policy of 
envisaging a loading of, say, four times the present 
demand and a planning of the network so that it will 
be easily capable of extension to meet such an 
increase. In other words, keep the network flexible, 
plan on generous lines, and bring the high-voltage 
supply as near as possible to the consumers’ terminals. 
He condemned the policy of using electricity profits 
for relief of rates. 


Etectric WaTreR HeEatINa. 


Following the presidential address a paper was pre- 
sented by Mr. G. H. Lake (City Electrical Engineer, 
Nottingham), in which he dealt in considerable 
details with the methods adopted in Nottingham for 
the development of electric water heating as a “ load 
builder.” After certain unsuccessful efforts with hire- 
purchase, a system of hire was adopted and after 
much consideration it was resolved to employ as a 
standard the: circulator type of electric immersion 
water heater. It was further decided that the circu- 
lator should have a loading of 3 kW and that manual 
control should be fitted, although it is admitted there 
are recognised advantages in thermostatic control. 
The reasons set out for this decision are :—That 
manual control is cheaper and the hire charge there- 
fore lower ; there are complications with the thermo- 
stat adding to maintenance costs; the absence of 
lagging ; and finally, that with thermostatic control 
the consumer would have no knowledge or control of 
the amount of electricity consumed for water heating 
purposes. All circulators installed, therefore, in 
Nottingham are manually controlled by means of a 
three-heat series-parallel reciprocating switch. 

The hire scheme provides for the installation of the 
circulator with all plumbing services, controlling 
switchgear, and a maximum length of 40ft. of wiring, 
the hire charge being 3s. per quarter with free main- 
tenance. Arrangements have also been made for a 
combined water heater and cooker installation at a 
hire charge for the water heater of 2s. 6d. per quarter. 
By the use of a change-over switch at the cooker end 
the wiring from the Corporation terminal box to the 
cooker serves a dual purpose, reducing considerably 
the installation costs in connection with the water 
heater, and as the cooker and water heater cannot 
be used together the maximum demand never exceeds 
that of the cooker. z 

The hire scheme provided for the consumer to 
agree to take (or pay hire for) the water installation 
for a minimum period of two years. The scheme was 
launched on May 3rd, 1934, and there were 349 
applications during that month. By the end of 
November in that year the applications had fallen 
to only forty-seven, and, as a result, two canvassers 
were engaged, whilst the co-operation of the local 
wiring contractors was also secured, which was 
regarded as representing the services of a further 
twenty canvassers. Even so, the number of applica- 
tions per month fell below those of the first few months 
of the scheme, but general satisfaction was expressed 
with the results. The water heating tariff is a fixed 
annual charge of 15 per cent. of the net. rateable 
value, plus $d. per unit. There is no special night 


rate. Importance is attached to the insistence 
upon an approved existing water system in houses 
where these circulators are fitted and in the paper 
some figures of cost are given. 

The concluding portion of the paper discusses 
the effect of the water heating load. The average 
consumption per water heater is about 1200 units 
per annum, and on this basis the two years’ activities 
in connection with the water-heater scheme in Not- 
tingham represent the future sale of approximately 
6,000,000 units per annum. 

In the course of the discussion, some speakers 
welcomed the policy of not accepting every applica- 
tion for a water heater. In cities where there are 
many old houses having long lengths of water pipes, 
for instance, the installation of a circulator in the 
ordinary hot water system results in the wasting of 
a good deal of heat. The view was held by some that 
it was better to turn down an application than to 
have a dissatisfied consumer. On the other hand, 
the value of the water heating load to the under- 
taking, particularly in view of its high diversity, was 
the factor stressed by many speakers, and there was 
a little criticism of the author of the paper by those 
who urged that, in a community comprising people 
of widely varying means, it was necessary for the 
undertaking to meet the special and peculiar needs 
of all those people, and to provide different types of 
installations. Mr. J. W. J. Townley (of West Ham), 
for instance, urged that supply engineers could not 
narrow down their schemes merely to take the cream 
of the load, and Mr. A. E. McKenzie (of Wimbledon), 
in whose area there is one electric water heater for 
every 3-7 houses, said he believed every known type 
was used there. 

Many stressed the advantages of the 14-gallon 
storage water heater installed over the sink, where 
hot water is required to be immediately available. 
Mr. F. Newey (of Lincoln) said that the equated 
rate at Lincoln embodied a cooker and/or water heater 
of the 14-gallon type, and the fitting of such a water 
heater over the smk in even the poorer dwellings 
had proved a great asset. Mr. Townley supplies such 
a water heater for ls. per week, which sum includes 
the current used, the hire and maintenance of the 
installation, and the necessary plumbing. The view 
expressed by Mr. McKenzie was that whether one 
employed circulators or plain immersion heaters in 
the storage tanks, those tanks should not be main- 
tained at a temperature higher than about 140 deg., 
which was sufficiently high for all purposes other 
than kitchen use; the water temperature necessary 
in the kitchen was 160 deg. to 180 deg., and he urged 
that every house supplied with electricity should have 
a 1}-gallon water heater in the kitchen. Every 
electric cooker should have a throw-over switch and 
a 1}-gallon water heater connected. In his area such 
a water heater was put in with almost every cooker, 
and where a consumer did not require the water 
heater to be installed at the same time as the cooker, 
the throw-over switch was fitted so that it was only 
necessary to install the water heater later. 

With a view to encouraging the use of electric 
water heating appliances, Mr. A, G. Cooper (of 
Thornton Cleveleys) commenced, in April, 1933, by 
hirmg out Santon Belts,* and by April, 1934, there 
were 110 imstallations. He had not experienced 
trouble and high maintenance costs. At the latter 
date, however, it was concluded that the cireulator 
immersion heater, undoubtedly a more efficient 
installation, was a practicable proposition. The 
tariffs were so arranged that there should not. be an 
influx of returns of the belts, and, indeed, some 
people preferred the belts to the immersion heaters. 
Then his chief assistant experimented with a new 
design of circulator, endeavouring to combine the 
advantages of the belt and the thermostatic immersion 
circulator. The design consists of two elements 
enclosed in a circulating tube, one being about Qin. 
long, of 500 watts loading, at the top, and the other, 
a 1500-watt element, at the lower end. The Qin. 
element is thermostatically controlled and keeps 
approximately 5 gallons of water at about 160 deg. 
Fah., which is sufficient for all domestic purposes, 
with the exception of baths. A control switch marked 
with “ off,” “ normal,’ and “ bath ’’ positions places 
the 500-watt thermostatic element in circuit with 
the switch at “normal” ; when switched to “ bath,” 
the 1500-watt element is in circuit. It was found on 
test that the switching in of the 1500-watt element 
reduced the temperature of the water at the top of 
the cylinder, thus operating the thermostat and switch- 
ing in the 500-watt element, so that the total loading 
for bath purposes was 2 kilowatts, which provided 
a good bath in just under an hour. Of these circulators 
fifty -two have been installed since he took delivery of the 
first of them in January last, and they are being sold 
by a Scottish firm of water heater manufacturers. 

One of those who emphasised the importance of 
the water heating load to supply undertakings was 
Mr. P. Clegg (of Morecambe), who estimated that it 
would eventually reach at least 2000 million units 
per annum for domestic purposes, and probably 
double that amount in industrial and ‘commercial 
undertakings. The water heater was one of the finest 
load levellers he said. He disagreed with Mr. Lake’s 
experience that hire-purchase was a failure. 

The Conference adjourned until Thursday. 

(To be continued.) 








” * (Heater elements which can be wrapped round a cistern.— 
Ep. os E.] 














June 19, 1936 





THE ENGINEER 


641 








Corby Basic Slag Plant. 


em - 


z the basic Bessemer steel plant at the iron and 


steel works of Stewarts and Lloyds, Ltd., at Corby, 
Northamptonshire, designed and supervised by H. A. 


Brassert and Co., Ltd., and described in the issues of 


Tue ENGINEER of November Ist, 8th, 15th, and 22nd, 


1935, a modern basic slag crushing and pulverising 


plant is incorporated. The work of construction of 
the crushing plant was entrusted to Ernest Newell 
and Co., Ltd., Misterton, near Doncaster, for Corby 
Basic Slag, Ltd., 10, Old Jewry, London, E.C., the 
owners of the plant. The automatic bagging plant 


was constructed by F. L. Schmidt and Co., the 


soluble in powder form, is readily assimilated by plant 
life. 

The plant we are describing is designed to deal with 
500 tons of slag per day and the product is pulverised 
sufficiently finely for a minimum of 90 per cent. to pass 
a 100 by 100 B.S. mesh sieve, representing 10,000 
holes to the square inch. 


OPERATION OF THE PLANT. 


Slag tapped from the converters in the steel 
plant—see Fig. 6, page 650—is conveyed to the 





crushing plant in ladles of about 10 tons capacity.. 





girders, channels, and rolled plates, and is specially 
designed to meet the severe conditions and withstand 
the heavy blows to which machines of this character 
are subjected when large lumps of material are 
dumped into an empty hopper. The feeder works on 
the conveyor principle and its mode of operation may 


be clearly gathered from the illustration given. A 
series of pans, or trays, attached at each end to chains, 
is caused to travel slowly from one end of the machine 
to the other by suitable reduction gearing. Hach 
pan is built up of a rolled steel channel and a mild 
steel tray of trough section. Between these is imter- 
posed a solid oak fillmg, the whole forming a resilient 
beam, which is well able to absorb any shock from the 
impact of heavy pieces of slag. The chain links io 
which the pans are attached are furnished with 
rollers, which run on rail tracks situated at each side 
of the machine. In addition, the upper strand of 
trays is supported underneath on rails in order to 
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FiG. 1—PAN FEEDER 


electric equipment by the English Electric Com- 
pany, Ltd., and the gears by the Power Plant 
Company, Ltd. : 

The illustration Fig. 5, on page 650, is an external 
view of the plant, which in its general aspect resembles 
closely that of a modern cement works. 


DESIGN OF PLANT. 


The plant has been laid out to operate automatically 
and produce various grades of ground slag with the 
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minimum amount of hand labour. From the time 
the larger pieces of steel are picked out of the raw 
material by hand to the moment when it is delivered 
in bags ready for despatch, the material is not 
manually handled at any stage of production. In 


its passage through the various crushing and grinding 
processes the slag passes over three separate magnetic 
separators, so as to ensure that the final product is 
absolutely free from fine steel particles. 

The slag contains on an average from 40 per cent. 
to 45 per cent. of phosphates and, being highly 








_— Discharge Casing 


These are lifted by a 25-ton electric overhead crane 
and the contents are dumped in the raw slag storage 
depét. Fig. 7 shows this depét. At this point the 
slag is freed from the larger pieces of steel, which are 
removed mechanically or by hand, and it is then 
loaded into large steel containers, which are picked 
up by overhead cranes and dump their charge into 
a feed hopper for the preliminary crushing operations. 
At this stage the slag is in pieces varying in size up to 
a maximum of 24in. by 18in. by 12m. Directly under 
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FiG. 3—ARRANGEMENT OF TUBE MILL 


the outlet opening of the hopper there is a pan feeder, 
which conveys and controls the rate of flow of the 
slag to a jaw breaker, where it is broken down to a 
size suitable for further reduction. 


Pan FEEDER AND CRUSHING PLANT. 

The pan feeder employed was made by Hadfields, 
Ltd., of Sheffield, and is of a type that has been very 
successfully used in many large crushing installations 
erected by that firm in different parts of the country. 
As Fig. 1 indicates, it is a steel structure built of 
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FiG. 2—SLAG 
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prevent flexure when carrying a heavy load. Wearing 
strips are fitted on the underside of the pans where 
they come in contact with the rails. The wheels and 
pinions which constitute the driving gear are made of 
Hadfields ‘‘ best toughened cast steel” and all the 
teeth are machine cut. The lubricating arrange- 
ments are very complete, the Tecalemit system of 
lubrication beig employed for all the important 
shaft bearings. The crusher is a Hadfield type solid 
steel jaw breaker, with a feed opening measuring 
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36in. by 20in. A view of the machine is reproduced 
in Fig. 2. It is designed to deal with 40 tons of slag 
an hour and to reduce it to 3in. pieces and under, and 
is driven by 75 H.P. electric motor. The frame of the 
machine is made in toughened cast steel and is in one 
solid piece. The renewable crushing jaws, cheek 
plates, and several other parts that are subjected to 
abnormal wearing action are made in “ Era ”’ manga- 
nese steel. To minimise the risk of breakages, 
arrangements are provided in the front toggle plate 
which prevent any undue stress on the frame and other 
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parts of the machine in the event of steel being present 
in the slag. The lubrication of the main frame and 
pitman bearings is effected by a mechanical grease 
pump fitted at the rear end of the breaker. This 
pump is operated by a rod attached to the pitman, 
which, when the machine is working, forces grease 
into the bearings at every revolution of the excentric 
shaft, which revolves at 250 turns a minute. From 
the breaker the broken slag is conveyed over a mag- 
netic separator to the bin that feeds a tube mill. The 
bin has a capacity of 100 tons and is built of reinforced 
concrete and lined with renewable steel plates. At 
the outlet there is a double type of feeder, which is 
provided with means of adjustment to enable it to 
carry whatever quantity of material is required, up 
to 30 tons an hour, to the tube mill. 


THE Tuse Mr. 


The tube mill is of the multi chamber type, and 
has three separate grinding chambers with chrome 
steel division plates. A view in the mill department 
is reproduced in Fig. 8 on page 650, and its general 
lay-out is shown by drawing, Fig. 3. When the slag 
reaches the end of the first grinding chamber, it has 
reached the fineness of coarse grits, and is discharged 
from the mill through special ports arranged on the 
periphery into a mill housing surrounding the mill. 
From the housing the slag grits gravitate to a specially 
constructed elevator of the slow-speed central dis- 
charge type. The elevator delivers the slag to a 
totally enclosed electrically vibrated screen, having 
two decks, the upper deck being a protective one 
only. The coarse slag retained on the two decks is 





[FiG. 4—AUTOMATIC BAGGING MACHINE 


then passed over a magnetic separator, which extracts 
the steel. It then gravitates to the inlet end of the 
tube mill and is fed again, together with raw slag, 
into the grinding mill. 

The slag which passes the lower deck in the vibrat- 
ing screen is, also, passed over a rotary magnetic 
separator for extraction of steel particles, the slag 
being “‘ chuted’’ down to the housing mentioned 
above. The housing serves a double purpose and has 
two compartments, one for the discharge of the slag 
and the other for reintroducing the slag into the second 
grinding chamber of the mill. When the ground slag 
reaches the end of the second chamber, it passes 
through a perforated chrome steel diaphragm into 
the third and final grinding chamber. The outlet end 
of the mill is provided with a chrome steel grid which 
retains the grinding balls, but allows the finely 
ground slag meal to pass through, after which it is 
lifted by steel vanes into the outlet trunnion of the 
mill. Secured to the trunnion by turned and tapered 
bolts is a large cast steel extension piece, having 
peripheral discharge openings. On leaving the mill 
the slag meal falls on to a coarse rotary screen, which 
rotates with the mill for the purpose of eliminating 
any foreign matter which may have found its way 
into the circuit. 

Each of the grinding chambers is partially filled 
with grinding balls, the size of which decreases from 
the first to the third chamber, as for grinding large 
pieces of slag balls of large diameter are used, and 
as the slag is reduced in size the balls are graded to 
suit. The tube mill has not sny internal sieves to 
become choked up, and is designed to run for long 
non-stop periods. 

The fineness of the finished product can be regulated 
by the amount of material fed to the mill and the 
adjustment of ball charges, and as the speed 
of the mill is very slow, viz., 21 r.p.m., the 


wear and tear is kept down. The circumferential 
imers of the mill are of heavy design chrome steel, 
and can be quickly renewed when worn, each of 
the three chambers having a large manhole for this 
purpose. The tube mill operates in closed circuit 





with the vibrating screen and magnetic separators, 
and a special feature is the reintroduction of the slag 
into the second chamber of the mill at a point near 
to where it is delivered from the first chamber. As 
Fig. 3 indicates, the mill is driven by a 700 H.P. electric 
motor through a totally enclosed gear-box with a 
cardan shaft and with flexible couplings, the usual 
girth gears being eliminated. The interior of the mill is 
lined throughout with renewable ‘‘ Era ’’ manganese 
and chrome steel plates of Hadfield’s manufacture. 

After leaving the tube mill the ground slag is con- 
veyed by specially constructed equipment, either to 
the blending tanks or to the storage silos, as desired. 
All the transporting units are electrically driven 
through enclosed gear-box reducers and flexible 
couplings, and all casings, chutes, &c., are of dust- 
tight construction. 


GRADING PLANT. 

Facilities are provided for supplying slags of vary- 
ing phosphorus content. The necessary grading 
for this purpose is accomplished in four large steel 
plate tanks, each holding approximately 100 tons of 
ground slag. By means of special extracting devices 
at the outlets of the tanks, different grades of slag 
can be blended to give a product containing any 
required percentages of phosphates. - Arrangements 
are provided whereby, if desired, the ground slag 
can be made to by-pass the blending tanks and be 
taken direct to the automatic bagging apparatus. 





The method of storage employed is similar to that 
used in modern cement works, namely, in large circular 
silos holding about 1000 tons each. Three silos in all 
have been erected—see Fig. 5—giving a total storage 
capacity of 3000 tons, whilst provision has been made 
for adding a fourth. 


Automatic BaGGInG EQUIPMENT. 


An automatic bagging machine is included in the 
installation. This machine, shown in Fig..4, though 
operated by only one man, is designed to fill 960 sacks 
per hour, equalling about 60 tons of slag. By its aid, 
orders for slag can be expeditiously executed, no 
matter how large they may be, with slag drawn directly 
from the silos and bagged, there and then, in the 

ing machine. The advantage of this system over 
the older one of storing the ground slag in bags in 
warehouses in which they are often stacked twelve 
to twenty bags high, is obvious, as it eliminates the 
labour and expense of stacking the full bags and re- 
handling them for transport. The bagging equip- 
ment includes a sack stores, a hoist for delivering 
empty sacks to the “ bagger,”’ and a special conveyor 
for conveying full sacks to either of the two loading 
docks which run along both sides of the works. 

The ground slag produced by the plant we have 
described is marketed by Corby Basic Slag, Ltd., and 
its distribution is handled by National Fertilizers, Ltd., 
of London. As it resembles the original “ Bilston ”’ 
slag, it is being sold under the same brand name. 








The Institution of Civil Engineers. 


ANNUAL CONVERSAZIONE. 


T the annual conversazione of the Institution of 
Civil Engineers, held at the Institution’s head- 
quarters in George-street, Westminster, on Wednes- 
day, June 10th, the members and guests, who were 
as numerous 4s ever, were well catered for in every 
t. Entertainments by Jeanne De Casalis and 
Herbert Collins were arranged, together with lectures 
on “Travel in the Stratosphere,” by Professor 
G. T. R. Hill; ‘‘ Lake Tsana and its Interest to Great 
Britain, Egypt, and the Sudan,” by Sir Murdoch 
MacDonald ; and ‘“‘ Mount Everest,” by Dr. Raymond 
Greene, medical officer to the 1933 expedition. The 
Royal Artillery Band gave selections throughout the 
evening, and apart from the fact that the building 
was uncomfortably overcrowded, the whole affair 
was @ great success. 

There were fifty-four exhibits, consisting of engi- 
neering models and scientific apparatus shown by 
individuals and research organisations, such as the 
N.P.L. and the Road Research Laboratory. Imperial 
Airways, Ltd., were showing models of an Empire 
flying boat, and the Short-Mayo composite marine 
aircraft. Models of other kinds were to be found in 
various parts of the exhibition, including one of the 
new bridge at Vauxhall Cross, shown by Mr. George 
Ellison, chief engineer of the Southern Railway. 
Designed by the London County Council in con- 
junction with the Southern Railway and constructed 
by the Cleveland Bridge and Engineering Company, 
it forms part of the London County Council’s improve- 
ment scheme, which necessitated sending trams down 
Archer-street, over which the Southern Railway main 
lines from Waterloo were carried on a brick arch. 
As the arch was too low to allow the passing of a 
tram, a new bridge had to be built, whilst at the same 
time the road was widened. The three-span con- 
tinuous beam is restrained vertically at the ends. 
Seven main girders and two parapet girders carry 
eight tracks. There are cross girders at approxi- 
mately 10ft. 6in. centres, carrying longitudinal 
troughing filled with concrete, and ballast track. 
Girders are anchored down at the ends with anchor 
rods and crossheads. A notable point in the design is 
the pre-stressing of the anchor rods by means of four 
100-ton jacks at each end, pushing the ends of the 
girders down on their seating and wedging them against 


the cross heads and anchor rods to hold them in place. | angl 


The load was sufficiently large to provide a permanent 
downward force in excess of the maximum contem- 
plated upward reaction due to live load and dead 
load, there being always a balance holding the girder 
down on the seating for all conditions of load. By 
the use of machined packings a certain amount of 
stress relief was obtained in the centre of the girders 
by the anchorage load. Two other models were 
exhibited by Mr. George Ellison, one of the steel sill 
fitted with lock gates for the Dover train ferry and 
the other a model of the proposed lift bridge for that 
ferry. The bridge has a double track link span, 
70ft. long, for connecting the lines of the railway 
ashore with those.on the ship. When the bridge is 
not in use the link is raised to clear vessels entering 
the dock. When the vessel is at the correct level and 
position the link span is lowered and an aperture at 
the outer end of the span engages with a centering 
pin on the stern of the ferry vessel, which is then 
locked in position, thus releasing the interlocking 
with the railway signalling. The link span is articu- 
lated to allow within certain limits for the listing and 
tiltmg of the vessel during loading or unloading. 





Telephone communication is provided between the 
link span and other control points. The total weight 
of the bridge is 140 tons, but by the use of balance 
weights the weight resting on the stern of the vessel 
is limited to 12 tons. Models of the proposed new 
Waterloo Bridge were shown by Mr. E. J. Buckton, 
and models of metal clad switchgear at the Tongland 
sub-station and of a typical outdoor sub-station 
using open type gear by Mr. H. W. Clothier. 

Selected specimens of various kinds from the 
researches of the Committee of the Institution of 
Civil Engineers on the Deterioration of Structures 
E to Sea Action were exhibited by Sir Robert 
Hadfield. The mechanical properties of steel con- 
taining 30 per cent. of nickel (which has shown 
excellent results) were illustrated by test specimens 
including tensile, Fremont, and Izod shock test 
pieces prepared and tes by the exhibitor for the 
Committee. Specimens illustrating the exhibitor’s 
researches, specimens of chromium steel of various 
grades, after test by intermittent immersion in river 
water, and other specimens of interest in connection 
with corrosion were also shown, together with the 
self-recording Dilatometer invented by Professor 8. 
Sato, of the Research Institute for Iron, Steel and 
other Metals, Imperial University, Sendai, Japan. 
The special advantage of this apparatus is its ability 
to record changes of dimensions of metals and alloys 
with temperature, and their transformations, during 
very rapid cooling, including quenching in liquids. 
Studies can thus also be made of the effectiveness of 
various quenching media. The apparatus is mech- 
anical in action, giving a visible record as distinct 
from the photographic types previoysly used for these 
purposes. The basic portion is a hollow T-shaped 
member in silica, mounted so that it can be quickly 
turned through 90 deg. and its end lowered ‘into a 
quenching tank. The test specimen, in the form of a 
small rod, and a standard piece of similar shape and 
size are held between the head of the T-piece—one on 
each side of the stem—and the ends of silica push 
rods. Levers resting on the other ends of these rods 
magnify and transmit the movements of the test 
piece and standard through a pantograph to a pen, 
which records on a chart. The movements of each 
specimen are reproduced separately and at right 
es to each other, thus giving a record of change of 
length of the test piece in relation to the temperature 
of the standard, the expansion-temperature character- 
istics of the latter being known and free from 
anomalies. The small electric heating furnace is 
mounted on rails and, when desired, can be moved 
aside by operating a pedal to allow the silica member 
with its test piece and standard to swing down rapidly 
into a quenching tank. A time record of temperature 
or length change can alternatively be obtained. 

Mr. A. Linford exhibited a working model of a 
Venturi flume and regulating valve and a Venturi 
flume recorder for measuring discharge under both 
free and “drowned” flow conditions. The regu- 
lating valve has been designed to prevent the water 
level in an open channel or tank exceeding a pre- 
determined value under a varying head. Its primary 
use is in a sewage works, where it affords a simple and 
reliable means of obtaining a diversion between the 
sewage which is to be passed to the works for treat- 
ment and the storm water to be sent to the storm 
water tanks. The ting valve is fixed in a 
chamber which discharges to the disposal works, and 
its function is to prevent the level in the valve chamber 
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rising above a predetermined amount irrespective of 
the level of the sewage over the storm overflow weir. 
As the usual long shallow overflow weir is replaced by 
a short deep weir the cost of the regulating arrange- 
ment is reduced and very accurate regulation is 
obtained. The required depth of water on the down- 
stream side of the regulating valve is obtained either 
by means of a Venturi flume or by an adjustable weir, 
and at the same time either the Venturi flume or the 
weir can be used for measuring the flow of sewage to 
be treated. The regulating valve consists of a 
frame, resting on stainless steel knife-edges, to which 
are attached a hollow cap of galvanised wrought or 
cast iron, adjustable weights, and a copper float. 
Directly the maximum discharge level is reached in the 
regulating chamber the turning moment due to the 
upward buoyancy of the float exceeds the turning 
moment of the weights, and the cap begins to descend 
and restricts the inflow. The float and the adjustable 
weights are so proportioned that j,in. rise in the level 
of the sewage in the valve chamber above the pre- 
determined maximum level causes the cap to descend 
completely and throttle the flow of sewage into the 
valve chamber, while a fall of jin. causes the hollow 
cap to rise to its fully open position and allows an 
unrestricted flow of sewage for treatment. The valve 
is always in unstable equilibrium and the flow is 
throttled to the correct extent before the level in the 
valve chamber has had time to alter by jin. Any 
excess flow pounds up on the upstream side of the regu- 
lating valve and discharges over the storm overflow 
weir. The apparatus is easily erected and as the knife- 
edges on which the moving portion of the valve 
pivots are above the top water level the valve opera- 
tion is not liable to be affected by the accumulation 
of débris round the pivoting point. 

An economical method of transporting bricks in 
piles of 500 instead of loading “bricks loose” 
into a lorry was demonstrated by Mr. J. H. Walker. 
In the ordinary way a lorry has to stand at the brick- 
yard anything from half-an-hour to one, two, or more 
hours before it is loaded and ready for the road. This 
waste of time and money varies with the number of 
men provided to handle the bricks, the carrying 
capacity of the lorry, and the number of minutes the 
lorry awaits its turn to be loaded. A similar delay 
occurs in unloading. The standing charges on a 
74-ton lorry, capable of carrying 2500 bricks, Mr. 
Walker explains, is 6s. 3d. per hour, and every minute 
the lorry stands adds }d. per thousand to the cost of 
transporting the bricks. Consequently a total of 
three hours wasted in loading and unloading will add 
7s. 6d. per thousand to the cost of supplying bricks 
loose. The latter method usually imvolves three 
handlings of the bricks, viz., from kiln to stock pile, 
from stock piles to lorry, and out of the lorry at the 
builder’s works. To get them to the bricklayers the 
builder may have to handle them a fourth time. But 
if each of the bricks is only fingered once when 
making the pile and afterwards handled in piled units 
the saving is found to be at least 1s. 6d. per thousand. 
In accordance with Mr. Walker’s method, the bricks 
are therefore stacked in piles of 500 and lifted on to 
the lorry with a crane, the hook of which is attached to 
a special cradle which applies pressure to the top of 
the pile during the lifting process. Apart from the 
monetary saving, other advantages are claimed for 
the scheme. The builder merely checks the number 
of piles delivered, whilst pilfering of the bricks en 
route is eliminated. Breakages are said to be reduced 
and, if desired, the builder can lift the piles to the 
top of a building before dismantling them. When the 
piles are taken out of the lorry either by the driver 
with the overhead gear provided on the lorry or by 
the builder’s crane, the driver leaves nothing behind 
him but bricks, and a few lengths of inexpensive 
tying wire used to bind round the piles. Mr. Walker 
estimates that taking the output of the English brick- 
fields at 6,000 000 000 per annum, the yearly saving 
reckoned on a conservative basis is no less than 
£1,500,000. 

A new process of sprayed asbestos fibre for the pro- 
tection of steel structures against fire, for heat and 
sound insulation, abatement of noise, and correction 


of acoustics in buildings was shown by Mr. 8. H. H. | 


Barratt. The equipment employed consists of ayn 
asbestos spraying machine together with an air 
compressor and spray painting equipment. The 
supply of fibre is controlled by compressed air and the 
adhesive discharged from the paint gun is regulated 
by a trigger. Alterations in the supply of adhesive 
are made to suit the quantity of fibre which is inter- 
sected by the spray of adhesive discharged simul- 
taneously from a normal paint spraying gun. The 
two supplies intermingle in mid-air before striking 
the surface to be coated and firmly adhere to it. 
Thickness, density, appearance, and quality of the 
surface can be modified to suit requirements. Standard 
machines will apply fibre at the rate of 1 square foot, 
2in. thick, per minute through 60ft. of hose, but 
allowance must be made for the human element and 
the time taken in starting and stopping. 

Professor F. Bacon was exhibiting a collection of 
drawings, photographs, and specimens illustrating 
measures adopted at the University College of 
Swansea to ensure that students of engineering cannot 
help acquiring some useful practical contact with the 
concepts of local concentrations of stress and their 
baneful effect in reducing the fatigue strength of 


load. Acquaintance with natal examples of fatigue 
failure is begun as soon as the student starts making 
drawings of machine parts, for he is asked to make 
these from sketches of fractured parts issued in the 
technical reports of insurance companies, and from 
actual broken parts which have failed in service. 
For instance, members of the class are set to draw a 
number of different designs of connecting-rod big 
end in which the bolts have failed at the last thread 
in the nut, under the head, or at some other sudden 
transition of section. Their attention is then drawn 
to an illustration in which the stress concentrations 
at the endangered sections in bolts are delineated by 
the methods of photo-elasticity, and to another 
showing alternative forms of shock resisting bolts. 
After a number of examples have been studied in 
which sharp re-entrant corners have led to fatigue 
failure in service attention is paid to the possibilities 
of improving the design from the point of view of 
resistance to fatigue. 

Examples of a new alloy developed primarily for 
screening purposes in connection with radium 
therapy was exhibited by Mr. C. C. Patterson. In 
radium beam therapy involving the use of radiation 
from masses of radium it is necessary to provide 
adequate protection for the clinical and nursing staff 
as well as for the patients. This protection is secured 
by heavy screening, and up to the present it has been 
customary to use lead as the absorbing material. 
For many applications lead is probably ideal, as it 
can easily be cast and machined. It is very ductile 
and is comparatively cheap. Roughly speaking, the 
absorption by metals of the rays is proportional to 
the density of the screening metal. The density of 
lead, however, is only 11-35 gm./c.c., whereas there 
are metals which have nearly twice this density. Of 
these metals the only examples besides lead which 
are reasonably cheap are mercury and tungsten. 
Mercury has a density of 13-6 gm./e.c., which is only 
slightly higher than that of lead, and from a mech- 
anical point of view the use of a liquid metal is incon- 
venient. Tungsten, on the other hand, has a density 
of 19-3 gm./e.c., and if it could be obtained in a 
suitable form should be very satisfactory, but unfor- 
tunately there are certain difficulties involved in 
making large pieces of tungsten which are not easily 
overcome. In the ordinary process of manufacturing 
ductile tungsten the density changes as follows :— 
Tungsten powder in bulk, 3-7 gm./e.c.; pressed 
tungsten bar, 11 gm./c.c.; bar simtered at 3000 
deg. Cent., 16-5-17 gm./c.c.; and swaged and 
drawn wire, 19-3 gm./e.c. It will be observed that 
the theoretical density is only obtained after the metal 
has been subjected to mechanical work. A density of 
17 can be obtained by sintering only, but this involves 
a temperature which cannot conveniently be obtained 
in large masses, such as discs or slabs. An attempt 
was therefore made to produce a conglomerate or 
alloy by the addition of a sufficient quantity of a 
metal of lower melting point-to wet the particles of | a 
tungsten powder and cause them to sinter at a lower 
temperature. Both copper and nickel have been 
found suitable for this purpose, and alloys have been 
prepared with densities as high as 17, using a tempera- 
ture not exceeding 1350 deg. Cent. The alloys can, 
moreover, be readily machined and ground. The 
procedure adopted is to mix intimately the metal 
powders obtained by reduction of the appropriate 
oxides and press slabs or discs about 5in. in diameter 
and lin. thick in mild steel dies under a pressure of 
5 tons per square inch. The blanks are then heated 
in an atmosphere of hydrogen to avoid oxidation, the 
temperature being slowly raised over a period of some 
hours to about 1350 deg. Cent. The density con- 
tinues to increase with both time and temperature and 
eventually approaches the theoretical value very 
closely. 

Mr. Patterson was also showing a model aerodrome 
to a scale of 1 in 240, designed to demonstrate the 
requirements of British Standard Specification No. 
563—1934, for lighting aerodromes. The model 


represents an aerodrome approximately 2000ft. by 
1000ft., with the limits of the landing area outlined 
by yellow boundary lights. A red beacon flashing a 
Morse character was reproduced, as well as examples 
of the way in which red aerodrome obstruction lights 
are used to indicate various types of obstruction in 
the neighbourhood of the landing area. A miniature 
illuminated wind indicator and a group of landing area 
floodlights were included. The requirements of these 
pieces of equipment were shown on a key chart, which 
gave such details as colour, dimensions, spacing, and 
light distribution. A full-sized boundary light and 
obstruction light were shown, together with appa- 
ratus for checking their colour to ensure compliance 
with B.S.S. 563—1934 requirements. Colour limit 
glasses indicated the permissible variations within 
the specification. A model of a “‘ shadow bar ”’ type 
landing area floodlight demonstrated the method of 
construction and use of this type of apparatus. 

For the most part the electrical exhibits corre- 
sponded to things that have been described in our 
columns. The Standard-Sunbury cathode ray engine 
indicator shown by Mr. F. Gill was described in our 
issues of December 13th, 20th, and 27th, 1935; 
the Photo-telemeter exhibited by Mr. R. W. Moun- 
tain in our issue of April 10th, 1936; whilst the 
recurrent surge analyser, shown by Mr. F. Clough, is 
similar to the imstrument dealt with in our 
issue of April 4th of this year. Mr. Clough was also 
exhibiting apparatus for strobic observation by means 
of special electric discharge lamps, and examples of 
low, medium, high, and extra high-pressure mercury 
lamps. 

A new instrument which we have not previously 
described was exhibited by Mr. W. C. Kennett. It 
is known as the Hackbridge transformer protective 
relay which by providing a definite and reliable 
indication of incipient faults m transformers and 
similar apparatus, enables such plant to be inspected 
and, if necessary, withdrawn from service before the 
fault becomes serious. The apparatus can also be 
arranged automatically to isolate the plant in the 
event of a fault developing rapidly, and thus pre- 
cluding prior investigation. The existence of a fault 
can be indicated on a conveniently situated remote 
dial or recording imstrument at any reasonable 
distance from the transformer. Quantitive indica- 
tions enable the seriousness of the fault to be gauged. 
Sub-station and other operators are able to anti- 
cipate trouble before it becomes serious, and if the fault 
develops beyond a certain stage an alarm is given, or 
if the fault is really serious the circuit breaker is 
tripped. 

The principle of operation is based on the fact that 
the capacity of a condenser varies with any change 
in its dielectric. Thus if the normal dielectric of the 
condenser is oil, its capacity will vary as the dielectric 
is changed to air or gas, or even to oil of a different 
dielectric strength. The condenser is connected in 

a simple oscillatory circuit, so that any variations in 
its capacity resulting from a change in its dielectric 
will cause a corresponding change in the oscillator 
anode current, which, in turn, is utilised to give a 
proportionate indication of the capacity variations 
on a milliammeter, and if the capacity varies by 
more than a certain predetermined amount to operate 
an alarm circuit. The development of faults in a 
transformer such as creepage over or breakdown of, 
insulation, short-circuited winding, break im the 
windings or connections, or circulating current in the 
core, give rise to local heating and decomposition or 
cracking of the oil, and consequently to the genera- 
tion of gas bubbles, which in their ascent are trapped 
in the condenser chamber, where they accumulate 
slowly or rapidly, according to the seriousness of the 
fault. The oil level in the chamber is thus reduced, 
and the dielectric varied from oil only to a mixture of 
oil and gas, causing a proportional indication on the 
remote instrument. On the continuation of the fault, 
the oscillator output increases sufficiently to operate 





an audible alarm or signal lamp. 
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E continue from our last article the description 
of the auxiliary and deck machmery and the 
safety equipment. 


Boats anD Boat Davirts. 
The twenty-four lifeboats on the ship (see Fig. 43) 
were designed and built by Hugh McLean and Co., Ltd., 
of Govan, Glasgow, and have a total capacity for 3266 
rsons. The main boats, twenty in number, are 
36ft. long, with a beam of 12ft., and a depth of 5ft. 
There are two smaller boats, 30ft. long with 9ft. 3in. 
beam, and 3ft. 10}in. depth, designed to carry 47 
persons, which are used as emergency boats, and two 
larger boats designed to carry 136 persons and wireless 





machine parts subject to severe cyclic variations of 








sending and receiving apparatus. The normal boats 
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(Continued from page 619, June 12th.) 


carry 145 persons each. They are furnished with 
heavy steel skids to allow them to slide easily over 
the ship’s side, and incorporate the most recent 
findings in lifeboat practice. The propelling machin- 
ery consists of a twin-cylinder, Thornycroft oil engine, 
with a designed output of 18 B.H.P., at 1200 r.p.m. 
The cylinders have a bore of 4in. and a stroke of 6in., 
and there is a self-contained reduction reverse gear 
which gives speeds of 760 r.p.m. ahead and 780 r.p.m. 
astern. The controls are neatly arranged and the 
insulated steel casing protects the engine from the 
effects of frost. A light oil fuel is used. In order to 
enable the engines to be run occasionally while the 
boats are in the davits, and so that in case of emerg- 
ency the engines will be in operation when the boats 
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reach the water, an enclosed system of water circula- 
tion has been adopted. To ensure instant starting 
under any conditions of temperature, a }-kW electric 
heater is fitted in the insulated engine casing, and this 
heater is connected by a plug to the ship’s circuit, 


All the winches are arranged for electric hoisting 
with emergency hand operation, lowering being carried 
out entirely by gravity, and they are of the spur 
gear type with two reductions. The winches are 
shown beside the boats in Fig. 46. 

The primary gears are double helical enclosed in 
an oil-tight gear-box, the secondary gears being open, 
but housed inside the winch casings. The motors, 


arrangement is shown clearly in Fig. 45, which illus- 
trates davits erected in the maker’s works. 

The davit arms and carriages are of fabricated con- 
struction, the arms being of rectangular formation, 
electrically welded together, and, hermetically sealed. 
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which is automatically detached when the boats are 
launched. When the boats are afloat, the water in the 
enclosed system is cooled by sea water, which circulates 
automatically through a copper coil in the enclosed 
water tank. A view of one of the engines is repro- 
duced in Fig. 44. 

The lifeboats are carried in Taylor patented gravity 
davits, which in principle consist of sloping track- 
ways, above the boat deck, down which the cradles, 
carrying the lifeboats, run by gravity, their move- 
ment being controlled by suitable winches. A general 
view of the boats on the boat deck is given in Fig. 43. 

The Taylor type of davit is unusual in design, 
in that each cradle consists of two parts, an arm and a 
carriage, the arm being pivoted in the carriage in 
such @ way as to swing outboard in relation to the 
carriage as they move together down the trackways. 

The special construction has advantages, in that 
inertia forces are reduced as the cradle moves out- 
board, owing to the fact that the carriage and lower 
portion of the arm move at a decreasing speed, whilst 
the speed of the end of the arm and lifeboat are main- 
tained; when therefore the outboard position is 
reached, the shock on the gear and ship’s structure is 
reduced to a minimum. 

Each trackway comprises two rolled steel channels 
stiffly braced together. The carriage track wheels 
run on the outer flanges of these channels and are 
situated exactly over their centres of gravity. Central 
loading is thus ensured and twists avoided so that 
stability in all directions, including fore and aft 
is obtained and the carriage and arms-~remain all 
square with the trackways, and run_ perfectly 
thereon even at maximum combined list and trim. 
The under flanges of the trackways are filled in by 
steel strips welded between their edges to prevent 
grease or dirt falling on to the deck below. 

The upper flanges of the trackways outboard of 
the davit carriages are protected by flexible guards, 
which, while stretched tightly over the trackways 
when the davits are inboard, fold and fall away there- 
from as the davits move down the trackways. These 
guards protect the trackways against ice formation, 
and considerably enhance their appearance. The 
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which are of B.T.H. manufacture, are of the 
totally enclosed marine type, each being carried in an 
accessible position on the upper portion of the winch, 
and directly connected through a flexible coupling 
to the primary gear shaft. This shaft also carries 
the main brake and the speed-controlling brake, each 
of which is quite independent of the other. The speed 
controlling brake is simple in construction, consisting 
of six separate shoes carried on circular studs, 
expanded by centrifugal force inside a heavy and 
externally ribbed brake drum. It is arranged 
to control the speed of lowering the full load to 
approximately 60 f.p.m. in the case of the large life- 
boats and 90 f.p.m. for the emergency boats. 

The main brakes are of the external contracting 
type having metal-to-metal contacts. Inside these 
brake drums is the Taylor over-running mechanism 
allowing the brakes to remain applied during hoisting 
so that they will automatically hold the load when 
hoisting is stopped. This over-running gear is silent in 
operation ; thus there is one control only for lowering 
the lifeboats, the main brake lever ; there are no gears 
to engage or disengage, and the speed is always under 
automatic control. 

The winch shafts are carried on anti-friction ball 
bearings, which together with accurately machine- 
cut gears ensure high efficiency, with its attendant 
advantages, such as saving of weight, current con- 
sumption, and installation expense. 

Two winch drums are provided, one for each of the 
pair of davits, and means are provided whereby 
each drum can be rotated, independently of the other, 
for adjusting the respective ropes, the pinion engaging 
both of the drum gears being slidable in the boss of 
the primary gear, allowing it to be disengaged with 
the drum gears. 

The electrical control is also of B.T.H. pattern, 
and it comprises twenty-four controllers, one for 
each winch, each consisting of a drum controller, 
with a resistance, a circuit breaker, and an over- 
load, no-volt coil, with an isolating switch, housed 
in a single steel case. The control gear, combined 
with an overwinding switch on each davit, and the 
over-running main brake mentioned before simplifies 
hoisting and reduces this operation to the movement 
of the controller hand wheel. 

The gripe gear holding the lifeboats securely in the 
davits consists of flexible wires passing round each 
boat, one adjacent each davit arm, securely anchored 
at one end and tensioned at the other by adjusting 
screws fixed to substantial trigger levers which, when 
the lifeboat is housed, engage studs in the davit 
carriages, thus holding them in position. 

Suitable slip hooks and lanyard lashings are inter- 
posed between the gripe wires and the tensioning 
screws for instantly tripping the gripes and releasing 
the triggers. As a lifeboat is being lowered away from 
the davit head, means are provided whereby the life- 
boat is brought alongside the boat deck to facilitate 
embarkation. It consists of a tricing pendant 
between the lifeboat lifting shackle and a point on 
the davit carriage, the pendant automatically coming 
into operation at the correct position as the boat is 
lowered. 

After embarkation a release gear on the pendant is 





Each carriage is built up, also by electric 
welding, into a section, suited to the stress imposed 
upon it, which while strong is moderate in 
weight. 

An automatic keel support is arranged on each davit 
carriage, which rises immediately before the inboard 
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freed, and the lifeboat can then be lowered to the 
water. The complete installation we have described 
was designed and manufactured throughout, apart 
from the electrical gear, by Samuel Taylor and Sons 
(Brierley Hill), Ltd., Brierley Hill, Staffordshire, 
and is of interest in that it is the largest equipment of 
davits yet installed in this country. Each of the life- 


position is reached, and supports the lifeboat when in 
its housed position. The lifeboats are carried on wire 
falls, double purchase being used, the lifting and 
standing parts of the falls passing conveniently on 
either side of the arms. The rope sheaves on the 
arms and carriages are of cast steel and are carried on 
anti-friction roller bearings. 
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boats is lowered approximately 75ft. from the boat 
deck to the water, and weighs no less than 18? tons 
when fully loaded. 


WATER-TIGHT Doors. 


The system of water-tight doors controlled by 
hydraulic means was supplied by J. Stone and Co., 
Ltd., of Deptford. The water-tight bulkheads in 
the ship extend up to “ C " deck, and below that level 
all the necessary openings are closed by thirty-eight 
hydraulically operated water-tight doors arranged in 
the sixteen bulkheads. All doors can be opened or 





Fic. 45—TAYLOR 


closed from the bridge, and their position is shown on 
an indicator. The usual means for reopening them 
on either side are adopted. To supply the necessary 
hydraulic power two Weir single-cylinder vertical 
direct-acting pumps are used, each of which is designed 
to deliver 70 gallons of oil or water per minute at a 
pressure of 700 lb. per square inch when operating at 
40 strokes per minute and with a working steam 
pressure of 150lb. per square inch. The steam 
cylinder is 16in. diameter and the pump cylinder has 
a bore.of 5}in. with a stroke of 12in. The pumps are 
designed to work continuously at a very slow speed 
and to deliver water through relief valves. Imme- 
diately there is a demand for water the speed of the 
pump is automatically increased. The pumps are 
placed in a wing compartment of the after turbo- 








GRAVITY DAVITs 


tanks and ejection pumps are placed in the various 
water-tight compartments. As previously mentioned, 
two are in the partitioned wing compartments of the 
water softening room, while there are four more in 
the extreme wings of the turbo-generator room, two 
in the forward engine-room, and two aft of the 
refrigerating room. In Fig. 47 we illustrate a typical 
expulsion unit, which comprises a collecting tank 
with a float gear. The pumps are of the large bore 
sewage pattern and have Monel metal expellers 
mounted on @ bronze spindle. When the collecting 
tank which is connected with the gravity drain system 





is filled the motor starter is automatically actuated 
by the float gear and the motor-driven is 
started up. When the contents of the tank are dis- 
charged under water into the sea the float again falls 
and in doing so switches off the motor. The units 
are arranged in groups of two, with interconnecting 
pipes for emergency working, also an alarm gear 
which indicates in the engine-room the non-operation 
of any set. The direct-driven motors are of the 
Laurence Scott type and are equipped with Allen- 
West switchgear. 


Fre PREVENTION EQUIPMENT. 


In designing the passenger and cargo accommoda- 
tion special care was taken to provide adequate fire 
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Fic. 46—ARRANGEMENT OF DAVITS AND HOISTING WINCH 


generator room and the water is delivered to the 
operating cylinders at the various doors by two 
circuits of solid-drawn copper piping, one of which 
serves the doors in the passenger spaces and the other 
the doors in the hold spaces. 


SEWAGE EXPULSION PLANT. 


The sewage expulsion plant is of the Shanks- 
Drysdale type and ten sets of centra-syphon sewage 





protection. 








As already described, special cable 
systems are adopted and an extensive system of fire- 
proof bulkheads and doors is included in the design. 
A special feature is the inclusion of over 12,000 cubic 
feet of wood impregnated by the “‘ Oxylene ”’ process, 
which is utilised for wood grounds behind decorative 
panels and casings for wires in public rooms. 

The alarm system comprises a series of push-button 
alarms in the cabin alleyways and thermostatic 


alarms in the public rooms. The main fire protection, 
however, consists of a complete system of Grinnell 
sprinklers designed and supplied by Mather and Platt, 
Ltd., of Manchester. It is divided into forty-seven 
separate installations, each with its automatic alarm, 
and valve system, which indicates the opening of © 
any sprinkler head in the fire station. The control 
valves of the various installations are connected to a 
single trunk main which can be supplied with water 
under pressure from three different sources. The first 
source comprises two air-pressure tanks, each with 
@ capacity of 2000 gallons. The second is a Mather 
and Platt special electrically driven fire pump with 
an automatic starter which brings the pump into 
operation immediately a sprinkler head opens. It 
has a designed capacity of 1100 gallons per minute. 
The third source is an auxiliary supply by means of 
shore connections or the engines of a land fire brigade, 
which can be connected to two points on either side 
of the ship. 

For the cargo, mail, baggage and motor car spaces, 
also the main boiler rooms, the Walter Kidde Com- 
pany, Ltd., of London, has supplied fire detection 
and extinguishing apparatus. The cargo installa- 
tions consist of a battery of 99 Lux cylinders, each 
containing 50 Ib. of carbon dioxide with pipe circuits 
and quick-opening valves to the nineteen cargo 
spaces and the motor car space. In the latter case 
arrangements for a very quick discharge of gas are 
provided. The cylinders and distributing valves are 
accommodated in the forward fire station. Combined 
with this Lux CO, system there is the latest type of 
Richaudio smoke detecting apparatus. Thisapparatus, 
which is also in the forward fire station, comprises a 
cabinet with arrangements for sampling the air from 

















Fic. 47—-SEWAGE EXPULSION UNIT 


each of the spaces fitted with CO, equipment. The air 
is drawn up the CO, pipes and if any smoke is present 
it is shown not only by sight and smell, as in the Rich 
apparatus, but it is audibly recorded by by-passing the 
air from each hold in turn for a short period through 
a tube fitted with a photo-electric cell and a light 
source. The presence of any smoke on the tube 
reduces the illumination which falls on the photo 
cell and the electrical output of the cell drops and 
by operating a relay, rings an alarm gong. 

The boiler rooms’ fire extinguishing apparatus 
include an additional battery of 140 Lux cylinders, 
each containing 50 lb. of CO, and so arranged that 
70 can be discharged at one time in any of the five 
oil-fired boiler rooms. An alarm gear is fitted which 
rings in the boiler room before the discharge takes 
place. All valves and controls, as well as the cylinders, 
are accommodated in the after fire station. In 
addition to the two installations above referred to, 
there .are small Lux CO, extinguishing systems 
installed for special purposes, such as the protec- 
tion of the film store, the petrol store, and the cinema 
rooms. Figs. 48 and 49 show views of the forward 
and after fire stations. 

Other fire-fighting equipment includes Mather and 
Platt Simplex soda-acid fire extinguishers and Pyrene 
foam-making and other extinguishers for cinema film 
projectors, electrical apparatus, and various purposes. 


REFRIGERATING PLANT. 


The refrigerating plant comprises a CO, installation, 
operating with brine circulation for cooling to the 
required temperature the various provision rooms, and 
also many methyl-chloride machines in various parts 
of the ship for special duties. It was designed and 
supplied by J. and E. Hall, Ltd., of Dartford, and 
has a total capacity of 45,000 cubic feet in the 





main provision rooms and cold cupboards, along with 
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a further 1000 cubic feet for other purposes and three 
large water coolers. There are two twin CO, com- 
pressors of the latest Hall type, which are coupled 
with Laurence Scott motors and have separate con- 
densers and evaporators for each machine. The 
water pumps for the sea water supply to the con- 
densers are of the Drysdale pattern, while the brine 
pumps are of the Mumford duplex ‘ Vertex” type. 
In order to assist the engineers in maintaining the 
temperatures required for the various chambers, 
Siemens Brothers electrical distance thermometers 





Insulators and Engineers, Ltd., of Govan, Glasgow, 
with the firm’s special ‘‘ Bandall ” cape blue asbestos. 


NAVIGATION EQUIPMENT. 


The navigational equipment includes a Mark VIII 
Sperry gyro compass with a bearing repeater on either 
side of the bridge and two steering repeaters in the 
wheel house. The gyro pilot, also supplied by the 
Sperry Gyroscope Company, Ltd., works in con- 
junction with the master compass and the variable 
delivery pump in the steermg gear compartment, to 








FIGS. 48 AND 49—FORWARD AND AFTER 


are fitted, which work with a selector switch in the 
refrigerating machine-room. All the automatic 
machines with the exception of two household cabinets 
are of the firm’s “ Hallmark” type. J. and E. Hall 
also supplied a large methyl-chloride compressor for 
operating with the air conditionmg plant supplied 
by the Carrier Engineering Company, Ltd. 


Heat INSULATION. 


A short reference may be made to the large installa- 
tion of heat msulating materials supplied by Newalls 



























































which it is electrically coupled. A small steering 
wheel mounted on the gyro pilot can be used to steer 
the ship by hand or the apparatus can be set to follow 
the set course automatically by means of the auto- 
matic continuous course recorder. The two 18in. 
searchlights on pedestal mountings are of Sperry 
make and each is equipped with a 55-ampere third 
electrode fully automatic lamp designed to give a beam 
candle-power of about 25,000,000. By means of 
special lenses the beam can be concentrated or 











and boiler-room system, and instruments for docking, 
steering, and anchor operations. The revolution 
indicators showing the direction of speed of each pro- 
peller, the navigation light indicators and the 
torsion meters in the propeller shaft are all of the 
Siemens type. The revolutions of the four main 
turbines are recorded by counter gear running at 
one-fifth the turbine speed, which was supplied by 
Chadburns (Ship) Telegraph Company, Ltd., of 
Bootle. For communication between the bridge and 
engine-rooms, and for the control of the boats from 








FIRE STATIONS 


the bridge, and transmitting orders in other parts of 
the ship Clifford and Snell, Ltd., of Sutton, Surrey, 
supplied sixty-two sets of Loudaphones. With these 
instruments attention is attracted by a distinctive 
high-note call-up device and a luminous signal. The 
instrument embodies a double-acting microphone, 
each side of which is designed to operate separately 
and to eliminate practically all engine-room noises 
while transmitting speech in considerable volume. 
Kelvin, Bottomley and Baird, Ltd., of Glasgow, 
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Insulation Company, a branch of Turner and Newall, 
Ltd. The installation consists of Newalls 85 per cent 
magnesia and Newtempheit high temperature resist- 
ing coverings, and the work done comprises the 
twenty-seven boilers, along with the turbines, steam 
pipes, auxiliary steam pipes, &c., as well as many 
pipe systems. The same firm was entrusted with the 
carrying out of the insulation of the provision room 
in the ship. 

The insulation of the underdecks, the casings 
of the engine and boiler rooms, and the main galleys 
and bulkheads, was carried out by Donald Bean 








Submarine Signal Company (London), Ltd.; supplied 
the distance finding gear, including the recording 
fathometer, which gives visual indications of depths 
up to 130 fathoms at the rate of fifty soundings per 
minute. The visual indications are given by a neon 
lamp showing a red flash on a clock-like dial, while the 
point is at the same time marked on a moving graph 
which provides a contour of the sea bottom over 
which the ship is moving. 

The ship’s telegraphs are of the electric type and 
were supplied by Siemens Brothers and Co., Ltd., of 
Woolwich. They comprise a complete engine-room 
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SECTION AA, SECTION BB. 


. 50-SECTIONAL ARRANGEMENT OF MAIN THRUST BLOCK 


‘* Kelvite ’’ sounding machine with clocks and other 
navigational equipment, and the Pneumercator 
distant reading gauges for the fuel oil tanks. The 
various groups include twenty-seven gauges indicating 
the oil on no less than fifty-three different tanks. 

The lift installation of the ship was designed and 
supplied by Waygood-Otis, Ltd., and there are twenty- 
one lifts, which with the exception of one small 
service lift are all of the self-levelling marine type. 
In the event of the main supply failing the lifts are 
designed to operate on auxiliary motors, which are 
wired to the emergency electric supply system. The 
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luminous indicator system in the passenger accom- 
modations, also alarm bells, were supplied by Gent 
and Co., Ltd., of Leicester. 

In connection with the boiler plant it may be stated 
that the long-distance thermometers and the pyro- 
meters are of the Negretti and Zambra type. For 
the Scotch auxiliary boilers special superheaters of the 
“ R.B.” smoke-tube pattern were designed and sup- 
plied by the Superheater Company, Ltd., while these 
boilers are also equipped with the Cumberland elec- 
trolytic system for the prevention of scale and 
corrosion. 

The wireless equipment of the ship was designed 
and supplied by the International Marine Radio 
Company, Lid., of London, and its associated com- 
pany the Standard Telegraph and Cables Company, 
and it is designed to deal with thirty telegrams per 
minute. There are four transmitters and eight 
receivers, with ten aerials in all, and the whole of the 
equipment is supplied from a special generating plant 
with anemergency supply from an accumulator battery. 


Maryn Turust Biocgs. 

A part of the main propelling machinery to which 
we have already referred, but to which extended 
reference may now be made, is the main thrust blocks. 
They are of the Michell pattern, and were designed 
and built by John Brown and Co., Ltd., at Clydebank. 
As Fig. 50 clearly shows, each block consists of an 
upper and lower casting strongly ribbed, which 
carry the thrust bearing at the centre with a journal 
bearing at either side. 

Forty-four 2in. bolts, thirty-two of which are 
fitted, are used to secure the upper to the lower half 
of the block, and a steel key is fitted at either side to 
position the two parts of the bearing. The holding- 
down bolts are thirty-two in number, and 2}in. in 
diameter. In order to position the block axially, 
there are two transverse stopper bars, made from 
28-32-ton mild steel, which run the full width of the 
bearing. They are secured to the seating by twenty- 
eight 2in. bolts through each bar. The block is 
finally positioned on its seating by taper wedges, 
which have an average thickness of 3}in., and are 
driven between the bars and the end flanges of the 
block. The stopper bars and wedges will be seen in 
the left-hand view of Fig. 50. 

In the cylindrical part of the block at the centre 
which contains the thrust bearings there are two cast 
iron thrust rings, which are bolted together on the 
centre lme and keyed to the casing. There are also 
additional stoppers on the working faces of the rings, 
the object of which is to prevent the rings of pads 
rotating under the drag of the thrust collar. 

Each thrust block is fitted with ten pads to take 
the ahead thrust and ten pads for astern working. 
As two of the shafts have a right-handed rotation and 
two rotate left-hand, the pads are handed to suit. 
The complete equipment comprises forty pads of 
each hand, and ten of each hand are carried as spares. 
They are made of special cast iron, and are lined with 
white metal. The shape of the pads is indicated in 
the right-hand view reproduced in Fig. 50. The 
pivot point is arranged 1?*/,,in. behind the geometrical 
axis of the pad. Each pivot consists of a case-hardened 
steel plug which is set in the thrust ring, and is 
rounded on the face to a radius of l4in. It bears 
against a spring steel disc which is inserted at the 
back of the pad. The white metal is jin. in thick- 
ness, and it is held in position by being cast into 
three circular recesses. The cast iron pad is undercut 
at the edges, so that its surface is below that of the 
white metal. This undercutting is about }in., and 
the amount the spring disc projects above the back 
of the pad is about the same. 

In order to maintain the correct circumferential 
spacing of the pads, each has on either radial face 
two buffers, with their surfaces in Jine with the direc- 
tion of their length, but rounded in the direction of 
their depth, so that no one pad can lock with its 
adjacent pads and thereby interfere with its freedom 
to tilt, which is the fundamental principle of the 
Michell bearing. To enable the lubricating oil to 
enter easily between the surfaces of the collar and 
the pads the white metal is worked away at the lead- 
ing edge of each pad to a maximum depth of about 
0-025in., while at the trailing edge the metal is 
rounded off. The total axial running clearance is 
0-05in. 

There are two oil inlets on the outboard side of 
the bottom casting, and drain connections at either 
end, At the top of the cover an oil outlet branch is 
also provided, and is fitted with a restriction plug 
in order to prevent loss of oil pressure. The flow of 
oil is from the oil supply connections to the spaces 
around the shaft, and so between the thrust rings and 
the journal bearings. It then passes inwards to the 
roots of the pads and out radially between the sur- 
faces of the pads and the collar to the outlet. Holes 
are drilled in the thrust ring, so that some oil can pass 
into the space between the pads and the thrust ring, 
and some oil flows also outwards through the clear- 
ances of the journal bearings, and passes to the oil 
drains at the ends of the bearings. 

As our engraving shows, the journal bearings 
supporting the weight of the shaft have cast iron shells 
in halves, which are white metal lined. They are 
prevented from turning by means of check pins, and 
are relieved at the sides so that a full flow of oil takes 
place over the whole length of the bearing. At each 
end of the thrust block there are double oil baffles 


of brass cast in halves, but no packed glands are used 
as any oil passing along the shaft from the journal 
bearing in either direction is thrown off by a swell 
of the shaft before it reaches the oil baffles and passes 
to the drain connections. There are facings provided 
on the block for poker gauges to measure the wear 
down in the journals, while other fittings include a 
thermometer and pressure gauge, along with test 





The four lines of propeller shafting are supported 
by tunnel bearings of the Michell self-lubricating 
pattern, which were supplied by Michell Bearings, 


Ltd., of Newcastle-upon-Tyne. There are forty-two 
bearings on the imtermediate shafts and a special 
aftermost bearing with a hinged cup is fitted on each 
propeller shaft. There are no glands and Michell 
light spring oil deflectors are fitted. 





cocks and funnels, and a thrust alarm indicator. 


(To be continued.) 








The Twelfth International Acetylene 


Congtess. 


No. 


HE purpose of the International Acetylene 
Congress, held in London last week, was the 
scientific, technical, and economic study of questions 
relating to calcium carbide, acetylene, oxygen, oxy- 
acetylene welding, and to their various applications. 
Other welding processes were admissible in so far as 
they had a bearing upon the development of oxy- 
acetylene welding and cutting. 

The year 1936, being the centenary of the discovery 
of acetylene and the fiftieth anniversary of the 
industrial production of oxygen, it was fitting that 
London should have been chosen for the Congress 
and that the first paper to be read should be an 
historical survey of the development of industrial 
oxygen. 

In view of the recognised importance of welding, 
with the consequent demand from _ engineering 
societies, conventions, symposiums, &c., for papers 
dealing with welding, the difficulty of obtaining 
original contributions from recognised authorities 
is apparent. In spite of this growing difficulty, no 
less than sixty papers, covering a wide range of sub- 
jects, were submitted. In addition to Great Britain, 
papers were received from France, Germany, Switzer- 
land, Holland, America, Sweden, Poland, Austria, 
and Japan. 

The value of the Congress was enhanced by an 
exhibition covering equipment used in welding and 
allied industries, filling materials, cutting machines 
and equipment, tested specimens and specimen 
welds, practical applications including jigs and 
devices to facilitate welding operations, and numerous 
photographs. Exhibits were received from several 
countries and valuable information could be obtained 
from a careful study of the exhibits. In addition a 
large number of educational films dealing with welding 
and cutting were shown continuously during the 
sessions, many of them closely related to papers that 
had been submitted. Of these a colour film, taken by 
the British Oxygen Company, Ltd., showing welding 
applications in a North Wales quarry, was highly 
praised by all who witnessed it. 

The ramifications of welding and cutting and the 
scientific equipment associated with a modern works 
manufacturing welding and cutting equipment were 
shown to the members, in a visit to the works of the 
British Oxygen Company, Ltd. Alternatively, a visit 
to the workshops of Electrolux, Ltd., Luton, where 
oxy-acetylene production welding on a large scale 
is practised, was available. 4 

For the best two papers submitted to the Congress 
a gold medal and a silver medal, together with a 
vellum certificate, were awarded. The former went to 
Monsieur Meslier, France, for his paper on “‘ Modern 
Oxy-acetylene Methods Compared with Electric Arc 
Welding ’’; the latter award was increased to five 
silver medals and certificates, the recipients being 
J. Brillie, A. Leroy, and A. Roux, France, for their 
paper on “‘ Study of the Corrosion of Welds in Struc- 
tural Steel’; and F. Golling and P. Tulacz, Poland, 
for their paper on “ Results of Laboratory Tests and 
Practical Applications of Rail Joints Welded by the 
Blow-pipe.” 

The British Acetylene Association presented a gold 

medal with twenty-five guineas for the best British 
paper, and this was awarded to C. G. Bambridge and 
R. E. Dore, England, for their paper entitled ‘‘ Appli- 
cations of Oxy-acetylene Welding to the Building Up 
of Worn Surfaces of Crossings, and to Bonding of 
Rails for Electric Traction and for Track Circuiting, on 
British Railways.” It also presented a silver 
medal with ten guineas to W. H. G. Hignett, England, 
for his paper on ‘“ Oxy-acetylene Welding for the 
Chemical Industry.” 
Although no classification of the papers submitted 
was attempted, they can in a general way be grouped 
under the following heads :—({1) Acetylene; (2) 
Oxygen ; (3) Equipment ; (4) Welding Applications ; 
(5) Welding Technique and Methods; (6) Metal- 
lurgical ; (7) Chemical; (8) Researches; (9) Struc- 
tural; (10) Training; (11) Allied Processes; (12) 
Testing ; (13) Cutting. 

In view of the fact that three or four papers were 
read at each of the nine sessions of three hours, and 
that in most cases a summarised translation in two 
languages of each paper was given, the time available 
for discussion was necessarily short, particularly as 
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lated. The written discussion, subsequently com- 
municated, will, without doubt, reveal the value and 
importance of the papers. A surprise visit of, and 
an interpolated lecture by Monsieur Georges Claude, 
of Paris, a pioneer and discoverer of dissolved acety- 
lene, which, as is well known, is responsible for the 
gas being used so extensively in portable form from 
cylinders, was a notable event in the Congress. 

In reviewing briefly the papers mention must be 
made of the general report prepared by the British 
Acetylene Association. At the previous Congress, 
held in Rome in 1934, and also at the Congress held 
in Zurich in 1930, oxy-acetylene welding in the 
British Empire was reviewed. At the present Con- 
gress the subject covered was “ Oxy-acetylene Weld- 
ing and Cutting in Shipbuilding and Repairing.”’ In 
addition to giving many examples of the use of the 
blow-pipe in making typical jomts and for the repair 
of ships and their machinery, considerable data with 
reference to tests on deposited weld metal and the 
strength of various types of joints used in ship- 
building are given, and the possibility of developing 
the use of the process is discussed. A general report 
from Switzerland surveys the development of welding 
and cutting in railway workshops from information 
supplied from various countries. The conditions 
under which oxy-acetylene welding is being developed 
in Egypt and welding and cutting in South Africa 
are dealt with in papers which show the manner in 
which rapid development is taking place in these 
countries. In both cases educational and propa- 
ganda work on good lines is m evidence. In the 
former country no less than twenty-four industrial 
schools are training oxy-acetylene welders, whilst in 
South Africa efforts are being made to establish the 
process for the welding of structural steel. 

The paper awarded, the gold medal is bound to 
develop considerable discussion, in addition to that 
which has already taken place, sce it shows con- 
clusively that when modern methods of oxy-acetylene 
welding are used the cost of welding, as compared 
with are welding, is lower. From a propaganda point 
of view the paper is of immense importance, because 
it has almost become an axiom to state that for 
material above a certain thickness (usually about 
fin.) are welds are much cheaper. To the sugges- 
tion that the author was probably biassed the reply 
made took the form of an invitation to visit the 
workshops in Paris, where the results were obtained, 
to see the actual results and witness them confirmed 
by actual demonstration. 

As might be anticipated, the group devoted to the 
applications of welding contained the greatest number 
of papers, the majority being connected with rail 
welding. The paper on the use of oxy-acetylene 
welding for re-surfacing worn crossings and rail 
bonding, by Bainbridge and Dore, describes the 
general procedure adopted and analyses the results 
obtained in service. It concludes with a suggested 
scheme for training the welders. ‘“‘ Acetylene Welded 
Rail Joints,” by Golling and Tulacz (silver medal) 
can be looked upon as a continuation of their paper 
read before the Eleventh Congress and embodies the 
suggestions made by them last year at an Inter- 
national Congress on Rails, held in Budapest. The 
design of joint is unique, and has been tested in 
several countries; it embodies interruption of the 
weld so as to form an elastic zone capable of absorbing 
the impact energy. In the paper of Dr. Nemesdy 
the long rail problem is discussed, and the significance 
of welding for the maintenance of the permanent way 
is demonstrated in a clear manner. The factors 
necessary for well-executed welds on rails are sum- 
marised. The paper of Z. Dobrowolski is a con- 
tiuation of the paper read by the author at the 
Rome Congress, which described the reconditionmg 
of 350 frogs. The satisfactory results obtained has 
led to an extension of the method. The technical 
and economic results of four years’ application of 
acetylene welding are given. The paper by Michaud 
describes tests made on welded rails, some in the 
laboratory and others on the permanent way of 
various countries. It is shown that the difficulties 
can be overcome by making use of the blow-pipe, 
provided the necessary precautions are taken. 

These papers on rail welding taken in conjunction 
with those presented at the previous Congress and at 
the International Rail Congress in Budapest last 





the discussion had also to be correspondingly trans- 
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year, indicate that railway companies have here 
valuable material for exploiting the oxy-acetylene 
process to their advantage. 

Many useful points are brought out in the paper by 
Hignett (silver medal), who describes more particularly 
the welding of corrosion-resisting materials used in 
the chemical industry. Interesting contrasts are 
drawn between the gas welding and are welding 
processes, and it is pointed out that a dis- 
proportionate amount of work, controversy, and 
thought have been expended in the development of 
more complicated tests for welds, compared with the 
attention which has been paid to the basic cause of 
success or failure, the man behind the blow-pipe. 

In the metallurgical group of papers “Case 
Hardening with the Acetylene Flame,”’ by Fassbinder, 
establishes the correct technique by exhaustive tests 
and experiments. The best flame regulation and 
position and the influence of temperature and time 
on the depth and character of the casing have 
received special attention. This research shows that 
it is possible to obtain correct results and overcome 
the difficulties ; but, for economic reasons, the use 
of this method is not likely to displace existing 
methods, although a useful range of application may 
be found for the process. A useful paper by A. Roux, 
on “The Suitability of Welds for Case Hardening,” 
shows the cause of hard spots which appear after 
tempering case-hardened welds, and which may 
prove a serious disadvantage. The manganese 
content of the steel is a criterion for blow-pipe welds 
and for arc welds made with heavily coated electrodes. 

The papers ‘“‘ Influence of Nitrogen on the Weld- 
ability of Steels,” by Dr. Seferian ; and ‘‘ The Forma- 
tion of Metallic Nitrides in the Welding of Steels,” 
by Dr. Portevin and Dr. Seferian, are a continuation 
of their classic work on this subject. Ip the former 
paper Dr. Seferian shows that nitrogen dissolved in 
steel, when the latter is in the form of nitride of iron, 
reacts on its weldability as soon as the content 
exceeds 0-015 per cent. The deleterious effects are 
established and the author applies the results of his 
investigation to practical problems and explains how 
fractures are caused in pressure vessels. In the latter 
paper the main factors influencing the absorption of 
nitrogen by iron during the process of fusion, either 
by the blow-pipe or the arc, and the effect of external 
gaseous media, ¢.e., air, pure nitrogen, ammonia, and 
hydrogen, are first dealt with, and in the second part 
of the paper an attempt is made to throw some light 
on the part played by certain added elements on the 
absorption of nitrogen. They show that carbon, 
manganese, and silicon tend to reduce the absorption, 
whilst chromium and aluminium tend to increase it, 
producing nitrides of these metals. 

Under certain conditions a structure known as the 
Widmanstaelten structure is formed in welds and is 
one of the causes of brittleness. This structure was 
first observed in meteorites and is found in a more or 
less pronounced state in steel castings and in steel 
which has been cooled from a very high temperature 
without being worked. In a paper on this subject by 
Colonel Belaiew and Dr. Seferian, the practical 
importance of the subject is stressed, and the authors 
show that it is possible to avoid or destroy such a 
structure by the adoption of suitable welding pro- 
cedure or by suitable heat treatment. 

Although there are innumerable treatises dealing 
with the corrosion of metals and alloys, compara- 
tively little has been done regarding the corrosion 
resistance of welded joints, with the exception perhaps 
of the austenitic stainless steels. It is mteresting to 
note that of the 150 papers presented at the symposium 
on the welding of iron and steel, held last year, no 
paper dealt with this subject, although this important 
problem comes up frequently for consideration with 
all-welded structures, &c., subjected to atmospheric, 
sea water, localised stresses, unequal heat treatment, 
or other influences. At the Congress three important 
papers dealing with the subject were presented. 

The paper, “ The Corrosion of Structural Steels,” 
by Brillié, Leroy, and Roux, represents the results 
of researches to determine the most suitable welding 
rod and electrode for various types of parent metal 
to be welded, and for obtaining jomts which are 
homogeneous as regards resistance to corrosion. 
One of the authors (Leroy) had already explored the 
field and made a general study of the problem, the 
results of which were given at the Eleventh Congress 
in 1934. The corrosion tests for the research under 
review were made under conditions and using reagents 
approximating to those which occur in practice, and 
incidentally the tested welds were on view in the 
Congress Exhibition. Definite conclusions have been 
drawn. from the experiments, and it has been shown 
that when using the welding rods and electrodes 
proposed, and welding under good conditions, joints 
can be made im structural steels which combine 
excellent mechanical properties with practically uniform 
corrosion resistance. It was found unnecessary to 
use @ particular welding rod or electrode for each 
type of steel; the same filling material gave excellent 
results on all the types of steel used for the research. 

A paper entitled ‘‘ Notes on Inquiries into Corro- 
sion Failures of Welded Joints,” by Leroy, a joint 
author of the previous paper, deals with two failures, 
one to a stainless steel vessel containing nitric acid, and 
the other to the corrosion of cylinders made of mild 
steel and used for the storage of chlorine. The welded 
seams in the former case had been made by the elec- 





trie arc process and in the latter by the oxy-acetylene 
process. After chemical and micrographic examina- 
tion of the parent metal and the welds, and subse- 
quent corrosion tests under specified conditions, the 
author was able to determine the factors which are 
fundamental to corrosive action which is too slow or 
too specialised for solution by laboratory methods, 
The investigation has established a link between the 
rapid and, as a rule, conventional laboratory tests on 
corrosion, and the comparatively slow corrosive 
action met with in practice. 

In a third paper on this subject—‘ Relation 
Between the Corrodibility of Steels and the Struc- 
tural Modifications due to Welding and Cutting ’— 
Dr. Seferian and Leroy have shown that the thermal 
changes which accompany welding and cutting pro- 
duce in the parent metal and the cut surfaces struc- 
tural modifications which depend upon the com- 
position of the steels. Thus fine-grained structures 
may be found in one case; in another Widman- 
staetten structures—both varying in position and 
extent. This physical-chemical heterogeneity leads 
to variations in the corrodibility of the steels welded 
or cut, and the authors have investigated the relation 
between structure and corrodibility. The steels used 
for the tests comprised straight carbon structural 
steels, copper steels, and chrome-copper. The welds 
were made by the oxy-acetylene and arc processes, 
and the cuts by the oxy-acetylene process. 

In the chemical group only one paper was sub- 
mitted, viz., ‘‘ Analytical Investigation of Some 
Examples of the Chemical Heterogeneity of Welds,” 
by Portevin and Leroy. This paper is a logical 
sequence to a paper presented by the same authors 
to the Welding Symposium, in which the modifica- 
tions of the elementary chemical composition of 
straight carbon steels during oxy-acetylene welding, 
were investigated and the heterogeneity established. 
For this Congress paper the heterogeneity was 
examined by a special analytical technique, and the 
authors have determined for certain elements their 
actual distribution in the weld itself. The results 
have made it possible to determine qualitatively, and 
even quantitatively, the physical-chemical effects of 
certain elements added to steel during the welding 
operation. 

Though it may be difficult to lay down rules for 
determining the choice of a welding process, and, it 
should be noted, the ramifications of welding at the 
present time are so considerable as to limit serious 
competition between various processes, it is of some 
interest to read the valuable paper by Langnepin on 
** Oxy-Acetylene Welding and Cutting in the Con- 
struction of Electric Resistance Welding Plant,” 
because it deals with a case in which practically free 
choice could be exercised. The mechanical and elec- 
trical conditions which have to be satisfied to enable 
good results to be obtained with such plant are very 
exacting. The author reviews these conditions and 
gives examples showing the advantages of making 
use of the oxygen cutting blow-pipe and of the oxy- 
acetylene and arc welding processes to this class of 
construction. Probably no better illustration could 
be found to show how little these two important 
welding processes are in competition with each other. 

Since 1930, when the use of welded tubular struc- 
tures was advocated, to 1933, when Burstall, Kenny, 
and Smith, of Imperial Chemical Industries, were 
awarded a Lincoln Arc Welding Prize for their paper 
on this subject, the development, particularly abroad, 
has been marked. At the Welding Symposium, 
Bryla stressed the advantages of this form of construc- 
tion for structures other than aircraft, and gave 
important examples of actual structures constructed 
from welded tubes. At the Congress, Otto Bondy, in 
a paper entitled “‘Gas Welded Tubular Diving 
Towers,” gave examples of the application of this 
type of construction to sports apparatus. The 
definite advantages, such as reduction of risks of 
accidents, reduced weight, which facilitates foundry 
work, reduced wind surface, water-tight main 
supports, and maximum security against corrosion, 
are well brought out in a well-reasoned paper con- 
taining numerous examples of design methods applied 
to tubular structures erected in this country. There 
is no doubt that in a very short time this specialised 
application will be the rule and not the exception. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opini 
correspondents.) 


MR. HODGSON AND THE E38.G. 





8 of our 





Sir,—May I use the hospitality of your columns to say | P’ 


that I dissociate myself from all further activities of the 
Engineers’ Study Group, which I founded in 1933 ? 

I called the Group together in an attempt to make 
everybody rich in the things of human value by elimi- 
nating the continually increasing socially useless or 
definitely anti-social activities* that swallow up the fruits 
of every advance in engineering and science. 

I was against bureaucracy, mass domination of the 


1 Food, houses, clothing, health, recreation, culture, and 
economic fr . 

2 The “‘ Communal Wastes ” of my R.S.A. paper of January, 
1932. 





individual, centralised control, public works as a means 
of reducing unemployment, and all the other modern ten- 
dencies which increasingly tend to ‘ impoverish and 
robotise the individual,”*—the entrepreneur just as much 
as the worker. 

I wanted to increase individual security and initiative. 

I wanted to produce and distribute new wealth in 
abundance. 

I tried to show the folly of redistributing by taxation 
the inadequate and static amount of wealth production 
that the existing control allows to be produced, 

In my broadcast of April 17th, 1934, I emphasised the 
increased capacity of every area to be self-contained.‘ 

Gradually, however, the direction of the executive of 
the E.S.G. has fallen under the control of a few indivi- 
duals, whose ideas are entirely subversive to objectives 
for which I founded the Group. 

At a recent E.S.G. meeting addressed by Captain Philip 
Mumford, of the “‘ Next Five Year Group ” (which aims at 
State Socialism), the present Secretary, Mr. A. E. Hayes, 
said in replying to Captain Mumford on behalf of the 
Group: “ We are in agreement with your principles ... . 
We want social justice, redistribution of money, increase 
of land values, increase in death duties.... The Five 
Years’ Group has already agreed to nationalise milk® and 
coal, but we would like to see everything nationalised .... 
Finally we will get, not national planning, but world 
planning.” 

After that “‘ vision of the future,’’ which expresses the 
considered views of those now in control of the E.S.G., I 
am plainly wasting my time in further association with 
the Group. 
Joun L. Hopason, M. Inst. Mech. E. 
Eggington, Beds. 

June 16th. 








SOCIETY OF CHEMICAL INDUSTRY. 





Tue Society of Chemical Industry is to hold its annual 
meeting at Liverpool from Monday, July 6th, to Friday, 
July 10th. The reception will take place at the Gilmour 
Hall of the University at 8 p.m. on Monday by the Vice- 
Chancellor, Sir Hector J. W. Hetherington. On Tuesda 
the Council will meet and the annual eo meeting will 
take place in the University Physics Theatre at 10.45 a.m. 
Arrangements have been made for members to visit the 
Cunard White Star liner “‘ Franconia ’’ in the afternoon, 
followed by a reception and dance in the Town Hall at 
8.30 p.m. On Wednesday the Road and Building Materials 
Group session will take place in the Adelphi Hotel, and 
later the Society’s Messel Medal will be presented to Sir 
Robert Mond, who will give a lecture, ‘‘ Works as I have 
Seen them Grow.’ During the afternoon visits will be 
paid to the following works :—Bowater’s Mersey Paper 
Mills, Ltd.; British Insulated Cables, Ltd.; Lever Bros., 
Stork Margarine Factory; Pilkington Bros., Ltd.; Tate 
and Lyle, Ltd.; and the ventilating and control stations 
of the Mersey Tunnel. The annual dinner of the Society 
will take place in the evening in the ballroom of the 
Adelphi Hotel. On Thursday morning the Plastics Group 
will receive an address by Dr. R. Houwink on “ Synthetic 
Resins, their Formation, Properties, and Possibilities,” 
and the Food Group Congress with the Royal Sanitary 
Institute will take place in the Art Gallery, Southport. 
At the latter Co) the presidential address by Dr. L. H. 
Lampitt will be followed by a discussion on “ Food 
Package and the Consumer.” In the evening the Society 
will attend a dinner, by invitation of the Governor, 
Chairman and Directors of Lever Bros., Ltd., at Port 
Sunlight. On Friday visits will be paid to the Dolgarrog 
works of the Aluminium Corporation, and the Dolgarrog 
power station of the North Wales Power Company, Ltd. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
ree, unless otherwise stated. 


SEGMENTS FOR GRINDING WHEELS. 


No. 671—1936. This Specification forms a supplement 
to the recently issued B.S.8. No. 620 for Grinding Wheels. 
In standardising the dimensions of segments for grinding 
wheels the Committee has considered only those shapes 
which are in general use and has sought to provide a 
range of wheels which will adequately cover the general 
demand in the engineering industry. At the same time, 
an endeavour has been made to eliminate special and 

ry shapes and sizes. Price 1s. 2d. post free. 














GALVANISED «STEEL WIRE FOR SIGNALLING 
PURPOSES. 


No. 163—1936. In response to representations made to 
the British Standards Institution by users and manu- 
facturers, this revised specification, together with a new 
specification for galvanised solid steel wire for signalling 
, has been prepared and included in this single 
publication. It is hoped that the revised specification for 
steel wire strand will have the effect of overcoming diffi- 
culties experienced by users in recent years, owing to 
failures. The mechanical requirements specified for the 
wire have been carefully examined, and the limits in 
certain instances have been raised. 

8 See title-page of my book “ The Great God Waste.” 

4 This was the one statement in my broadcast not reported in 
the Li. 

5 One of my farmer friends recently said: ‘‘ I used to be a 
ntleman. Now I’m nothing but an ill-paid foreman for the 
vernment. I can’t even increase my stock without permis- 








sion.” Manufacturers make similar complaints. 
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Rail and Road. 


FIFTEEN persons were killed and a large number injured 
when a passenger train was derailed near Bufola, on the 
line between Naples and Nola recently. 


In the works of the Kuibyshev locomotive works in the 
U.S.S.R. a turbine-driven locomotive is under construction. 
A separate tender behind the coal tender carries the con- 
densing plant. 


TuE principal French railways and Air France have con- 
cluded an arrangement whereby air-rail tickets may be 
issued to enable passengers to journey partly by air and 
partly by train. 

A contract has been placed by the London Passenger 
Transport Board for the conversion of the Walthamstow 
tram depét for trollybus operation. This is the first step 
in the change over from tram to trollybus on certain routes 
in the north-east of London. 


A CONFERENCE is being arranged between the Man- 
chester Corporation and representatives of the L.M.S. 
and L.N.E, railways to discuss proposals for an under- 
ground railway system in Manchester. The proposal is 
to link a tube system in Manchester with the scheme for 
the electrification of railways in South-East Lancashire. 





In Mexico a new railway corporation has been formed 
to build and operate a number of lines. In addition to 
taking over the assets of the Tehuantepec and Alvarado 
lines, the corporation will undertake the construction of a 
main line from Sarabia to Campeche. It will also build 
lines from Uruapan to Zihuataneso and in the Puebla 
State. g 


Durtinc the past six years the Class One railways in the 
United States have scrapped some 588,000 obsolete 
freight wagons. A rt on the subject recently issued 
says that there are still 760,000 of these wagons in service 
which are over twenty years old. At the end of 1935 this 
class of railways owned about 1,566,000 serviceable freight 
wagons. 


CONSTRUCTION is to begin on a cantilever bridge with an 
850ft. span across the St. Clair River between Port Huron, 
in Michigan, and Sarnia, in Ontario. The approaches 
are to be built by the respective Michigan and Ontario 
highways di mts, and the bridge itself by the 
Michigan State Bridge Commission, at a cost of about 
2,500,000 dollars. 


THE New York, New Haven and Hartford Railway has 
ordered ten streamlined 4-6-4 type steam locomotives for 
fast passengerservice between New Havenand Boston. The 
new engines, which are to be fitted with roller bearings, will 
have a starting tractive effort of 44,000 Ib., and the engine 
and tender together will weigh some 350 tons. The work- 
ing pressure of the boiler is to be 285 lb. per square inch. 


On May 15th last the Moscow Underground Railway 
completed its first year’s running. During the year 
76,850,000 passengers were carried without a single 
mishap, and the number carried per day now averages 
between 250,000 and 332,000. The first line was 11-5 
kiloms. long, and a second line 15-3 kiloms. will be ready 
for operation before the end of 1937. In the construction 
of the second line, which will link up seven main line rail- 
way stations, forty-one tunnelling shields will be used. 


Tue Minister of Transport was recently asked in the 
House. of Commons how many level crossings had been 
abolished during the past year, and at what cost. In his 
reply the Minister said that during the past twelve months 
three level crossings had been abolished and four other 
crossings, although not closed, could now be avoided by 
through traffic owing to the construction of bridges on 
by-pass roads. The total cost was £403,580. In the same 
period grants had been made to schemes estimated to 
cost £249,513, which would in due course enable two level 
crossings to be closed and two others avoided. 


A contract for a 924ft. cantilever span across the Bris- 
bane River from Point to Bowen-terrace, 
Brisbane, Australia, has been let by the Queensland Bridge 
Board. The bridge, which will have a channel span of 
924ft., will be 100ft. above high water level and will be 
60ft. wide between trusses. e roadway is to be 4(ft. 
wide with two 10ft. footpaths, but the bridge is designed 
so that the roadway may be widened to 60ft. and the paths 
placed outside the trusses on brackets. The anchor s 
are 270ft. long. The contract price was 5,770,000 dollars, 
but the Queensland Bridge Board set up an estimated cost 
of 8,000,000 dollars to include such contingencies as 
interest during construction or toll deficits in the early 
years. 

Tue L.M.S. Railway Company has put into service an 
experimental train for weed killing. It comprises an 
engine drawing a number of rail tank wagons filled with 
concentrated chemical, two special tenders and a brake 
van fitted with spraying apparatus. Each of the tenders 
contains a tank of the chemical, their combined capacity 
being 7000 gallons of solution in the proportion of one- 
third chemical and two-thirds water. Before the train 
leaves each starting point it is charged with solution, the 
track being sprayed from the brake van as the train travels 
along at from 20 to 25 m.p.h. The solution sprayed not 
only kills existing weeds, but it is expected that after 
three year’s heavy treatment growth will be so much 
reduced that lighter spraying will suffice subsequently. 


A NOTE in the Railway Gazette says that the Norwegian 
Storthing has now agreed to the electrification of the 
railway between Oslo and Kornsjoe, on the Swedish 
frontier, a work that should be finished in 1939. Mean- 
while the two Swedish private railway companies, Bergs- 
lagernas Jaernvaegsaktiebolag and Dalslands Jaernvaegs- 
aktiebolag, are i to electrify the Kornsjoe- 
Mellerud line and the Mellerud-Gothenburg line, so that 
these two electrifications should be completed at the same 
time as the former. Tenders are now being examined, but 
it is uncertain when work can be started, as a concession 
has not yet been granted by the Government, and negotia- 
- tions are still going on about certain conditions stipulated 
by the Railway Board and the general staff as to the size 
of the electrical locomotives to be provided and the number 


Miscellanea. 


During the first quarter of the year the output from 
British coal mines totalled 61,200,000 tons, an increase 
of 3,300,000 tons as compared with the first quarter last 
year. 

At the general meeting of the Anglo-Iranian Oil Com- 
pany, the chairman said that 7,500,000 tons of oil were 
produced in Iran during 1935. The first oil well to be 
sunk in Great Britain had now reached a depth of 1904ft. 


Ar the annual general meeting of the London Chamber of 
Commerce, Sir Stephen Demetriadi was re-elected Presi- 
dent of the Chamber for the ensuing year. At the meeting 
of the Council of the Chamber Colonel A. C. Davis was 
re-elected Chairman, Mr. Henry Morgan, Deputy 
Chairman, and Sir Keith W. Price, Treasurer. 


Tue United States Bureau of Reclamation has 
announced that power from the Boulder Dam will not be 
available to Los Angeles and other centres until the end 
of this year. It had been planned to begin delivery in 
July, but delays in the installation of ting equip- 
ment and the fact that part of it was at Pitts- 
burgh during the recent floods has caused the postpone- 


ment. 


Wuat is stated to be the steel rolling plant 
in Europe is under construction in U.S.8.R. The new 
plant will contain three rolling mills; one for the rolling 
of sheet steel, with a productive capacity of 1,200,000 
tons a year; one to produce thin sheets, with a pro- 
ductivity of 600,000 tons a year; and @ mill for the pro- 
duction of sheets of an average thickness, with a capacity 
of 340,000 tons per year. 


Tue Department of Overseas Trade announces a record 
demand for space in the British Industries Fair in London. 
Within one week of the issue of forms of application, no 
fewer than 308 exhibitors had applied for 156,768 square 
feet of exhibiting space, exclusive of applications for space 
in the textiles section, for which forms are being issued 
later in the month. At the corresponding date last year 
259 exhibitors had applied for 127,121 square feet of space. 


REPLYING to a question in the House of Commons 
recently, Mr. Elliot said that the whole question of the 
revision of Ordnance Survey maps was under consi 
tion by a Departmental Committee. They had already 
submitted an interim report. The recommendations con- 
tained therein, which covered town and country planning 
schemes, had been accepted by the Government, and as a 
result the establishment of the Ordnance Survey Depart- 
ment had already been increased by 550 technical assistants 
who were now in process of training. ts had 
also been made for an extensive experiment in the use of 
air photography in the survey. 


Two 54in. diameter pipe lines, 2600ft. long, have been 
laid across the southerly end of San Francisco Bay, to 
carry water from Hetch Hetchy and other sources east 
of the bay to reservoirs on the San Francisco peninsula. 
As described in Engineering News-Record, the pipes are 
jin. thick and fabricated in 30ft. sections, four of these 
sections being butt welded together to form 120ft. lengths 
with heavy steel flanges at either end. The sections were 
coated outside with a 6in. shell of concrete after being 
enamelled. The sections were sunk on to a trestle in a 
trench at the bottom of the bay and after they were bolted 
together the trench was filled in. 


Two technical publications issued by the Intérnational 
Tin Research and Development Council deal with new 
reagents for the detection of tin. One, a reprint of a paper 
read before the Society of Public Analysts by Robert 
E. D. Clark, gives the methods of using the reagents, and 
the other the methods by which they may be prepared. 
The reagents are 4-chloro- and 4-methyl- 1 : 2 dimercapto- 
benzenes. The formation of a red compound with either 
of these reagents constitutes a specific and very delicate 
test for tin. The main advantage over the only other 
sensitive tests is that the latter depend upon the reducing 
effect of stannous chloride and are vitiated by the presence 
of many other reducing agents. 


Accorpine to the Chemical Trade Journal, a note in 
the German Press states that straw can be satisfactorily 
fireproofed by immersion in a solution of 45 es of 
boric acid and 65 grammes of borax per litre.’ Another 
fireproofing treatment consists in immersing the straw 
in a solution of 50 grammes of ammonium phosphate, 
25 grammes of ammonium sulphate, and 25 grammes 
of ammonium chloride per litre. A further tréatment 
consists in the use of a solution containing (per litre) 
75 grammes of sodium acetate, 75 of trisodium 
hosphate, and 20 cc. of pale neutral 28° Bé. glycerine. 
t is stated that this last-mentioned method of treatment 
has been employed for fireproofing the straw packing for 
carboys of nitric acid. 

THE fouling of turbine blades in th: stations has been 
the subject of an investigation by the Engineering Experi- 
ment Station at the University of Illinois. ing to 
a bulletin recently issued on the subject, in many large 
stations this trouble has become of major importance, 
losses of capacity as high as 25 per cent. being reported. 
The most common type of fouling is that in which there is 
apparently a deposition of solids carried over in the steam 
from the boiler water; another less common type is that 
in which there is ‘apparently a chemical reaction between 
chemicals in the steam and!the material in the turbine 
blades. As a result of the, investigation the following 
conclusions were drawn :—(1) The basic material causing 
the fouling of steam turbine blades is sodium hydroxide ; 
(2) certain inorganic salts, such as chlorides, and 
carbonates, if present in sufficient. amounts, will prevent 
the fouling; (3) certain organic salts, such as pyrogallol, 
sodium benzoate, and sodium gallate, if present in suffi- 
cient amounts, will also prevent the fouling. The appli- 
cation of the inorganic salt treatment, while still in the 
experimental stage, to one large central power plant, 
reduced the number of turbine washings from twelve a 
year to four. The cost of the treatment has been very 
low, being less than 500 dollars per year, and the savings 
have been materially high, since corrosion also has been 








Air and Water. 





Work has begun on a 600ft. graving dock at Callao, 
in Peru. It is expected to be ready for service in about 
two years and will cost some £275,000. 


Durine manceuvres off the French coast the destroyer 
“‘ Foudroyant ’’ came into collision with the battleship 
‘“* Lorainne *’ and her bows were badly damaged. 


On Saturday, June 13th, the new aerodrome at Shore- 
ham was opened. Built at a cost of some £60,000, it will 
be the municipal airport for Brighton, Hove, and Worthing. 


A German company has ordered a new 29,000-ton 
floating factory and eight chasers for the whaling industry. 
The new vessel, which will be one of the largest in service, 
will be in service next season. 


Ar the annual meeting of the Isle of Wight Lifeboat 
Board, Lord Mottistone said that during the next three 
ears the thirty-nine remaining sailing lifeboats round the 
ritish coast are to be replaced by motor lifeboats. A new 
motor lifeboat named the “ Edward and Isabella Irwin ” 
has been launched at Sunderland. 


Tue French Air Minister has 
on flights of “‘ Flying Fleas.” 
taking place on this type of machine with a view to pre- 
venting further accidents to them. It is also reported that 
the British Air Ministry has reversed its previous decision 
and that this type of machine is to undergo tests at Farn- 
borough. 

FotLowi1ne representations made by shipowners, the 
Great Western Railway Company decided that 
Penarth Dock will be available for 1 laying-up purposes on 
and after July 6th, the date on which the dock is to be 
temporarily closed. The charge to be made is 75 per cent. 
less than the rate at present ruling at the other South 
Wales docks. 


Accorpine to The Times aeronautical correspondent, 
plans are being made for the tests of the Mayo composite 
aircraft to be carried out in A . The upper com- 
ponent, a four-engined float sea: , will be ready for 

dent flight some time next month, and the flying 
boat which will help it to climb to its operational height 
should be completed about three weeks later. 

THE company which is to build aircraft at Belfast is to 
be named Short and Harland, Ltd. On the board of 
directors two directors will represent Harland and Wolff, 
Ltd., and three Short Bros., Ltd, The company, whose 
registered se * ah are at 11, Wellington-place, 
Belfast, will build the factory at the East Yard of Harland 
and Wolff, Ltd., and it is hoped to reach the production 
stage in about @ year. ° 

AccorpiIneG to the Journal of Commerce and Shipping 
Telegraph, the Gothenburg port authorities are considering 
plans for the enlargement of the Lindholmen Dock, costing 
approximately £110,000, the object being to offer better 
facilities for Transatlantic t i quays on the 
eastern side would be to about 950ft., the 
greater proportion of them having an alongside depth of 
30ft., giving accommodation for two medium-sized ocean- 
going vessels. 

TuHIs summer completes seventeen years of air transport 
between London and the Continent. When in 1919 the 
first air expresses were flying across the Channel, British 
air transport was for a time represented by just the 
250 miles line between London and Paris. To-day the 
air liners of Imperial Airways operate over approximately 
26,000 miles of European and Empire routes, World air 
travel, as it existed towards the end of 1919, did not 
extend over more than 3000 miles of routes; the latest 
figures place the mileage of the world’s airways at over 
225,000. 


For the first t me a vessel has loaded cargo in London 
for carriage direct to Basle by way of Rotterdam and the 
Rhine. Hitherto cargoes for Basle have always been 
transhipped into lighters at one of the lower Rhine ports, 
as the average coasting vessel trading between London and 
the near Continent has too large a draught for the upper 
reaches of the Rhine. The motor ship “ Bernina” has 
been chartered to carry a cargo of just over 340 tons of 
sugar direct to Basle. The “ Bernina ” has been specially 
designed by her owners for trade in shallow waters. This 
trip is an experiment, and a regular service will not be 
established until it is known whether the result of the first 
voyage is satisfactory. 

From July Ist British Airways will extend its daily 
service to Stockholm, where the new airport at Bromma 
was recently opened, Since March 17th the company has 
been carrying mails to Copenhagen and Malmo without 
surcharge, and in the future mails will go all the way by 
air. The company hopes eventually to extend its line 
beyond Stockholm to Helsingfors, and later, if permits can 
be obtained, into Russia. With the extension of the route 
new and improved air liners will be brought into service. 
These are the latest version of the de Havilland four- 
engined aeroplanes known as the “ D.H.86A,” a type 
which is faster and carries a bigger useful load than its 
prototype. All these new aeroplanes are fitted with auto- 
matic pilots and with directional wireless apparatus. The 
leading edges of the wings are also equipped with a device 
for removing ice which may collect under certain con- 
ditions. 

Art the general meeting of the Baltic and International 
Conference, opened at Oslo on Thursday, June 11th, 
Major T. Russell Cairns was re-elected as President and 
Mr. Fr. Odfjell was nominated as his successor. In his 
address the President said that there had been an addition 
to the total tonnage entered at the Conference of 64,176 
tons. He also said that ‘“‘ the Conference is a business 
organisation, and owners and brokers are direct members. 
There is no limit to its activities provided those activities 
are for the good of its members in their various shipping 
enterprises. As a Conference we may take action to notify 
individual Governments of what our members may con- 
sider a menace to their trade, but in cases where action is 
required internationally between Governments, then the 
assistance of our members in urging the various national 
shipowners’ associations to make common cause is perhaps 
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DEATH. 


On June 16th, at Sheffield, Wm.iam Fawcerr Oszorn, 
Chairman of Samuel Osborn and Le. Ltd., send 7 75. 





A GREAT LOCOMOTIVE ENGINEER. 


LOCOMOTIVE engineers in general, and in par- 
ticular, of course, those connected with the French 
railways, have lost through the recent death of 
Monsieur Alfred de Glehn a most eminent member of 
their profession and one whose name will always 
be associated with a very successful system of com- 
pounding. To F. W. Webb probably belongs the 
credit of being the first engineer to develop the com- 
pound locomotive, and when his engine “ Experi- 
ment,”’ the first of the three- cylinder type, appeared 
in 1881, it attracted immediate and widespread 
attention, as being something new in design 
and construction, for though Mallet’s previous work 
in connection with compounding was known, it 
had received but scant attention. But to de Glehn 
the credit of having produced a_ generally 
successful type must be awarded. 

It was in 1885, some four years after Webb’s 
engine appeared, that Alfred de Glehn, of Belfort, 
turned his attention to the subject of compound 
locomotives, and produced his initial design, 
which, while bearing some similarity to the Webb 
engine, at the same time differed from it in certain 
important respects. In the first place, four cylinders 
were used in place of three, two being for high and 
two for low pressures. The former were placed 
between the framing and the latter outside, in 
much the same position as the high-pressure 
cylinders in the “‘ Crewe” engines. Four sets of 
valve gear were fitted, and the high and low-pres- 
sure motions could be adjusted separately. The 
drive was independent, as in the Webb system. 
Further, another similarity was seen in the use of 
a single pair of leading wheels, which, it will be 
remembered, Webb always used in the case of his 
three-cylinder express engines. It will thus be 
seen that de Glehn was evidently largely influ- 
enced by the Webb locomotive. Later, the first 
engine was fitted with a leading bogie, but we 
believe the independent drive was retained. It 


was not, however, until 1891 that Monsieur de Glehn, 
acting in close collaboration with Monsieur du 
Bousquet, of the Northern Railway of France, 





really brought out the compound locomotive design 
since universally recognised as representative of the 
de Glehn system. These engines included all the 
features which from that time onwards have been 
characteristic of the system, and which, by reason 
of the relative positions of the cylinders on the 
frames and the disposition of the cranks—those 
adjacent to each other being on opposite centres— 
has been described as “ divided and balanced.” 
In fact, it seems probable that this characteristic, 
together with the use of separately controlled valve 
gears, really made the design what it proved to be, 
the most successful system of compounding 
applied to steam locomotives. It is interesting to 
note that in the new design the low-pressure 
cylinders were between the frames and the high- 
pressure outside; thus it will be seen that the 
arrangement became similar to that adopted by 
Webb, and was the reverse of that first employed 
in 1885. The extraordinary results obtained with 
these engines on the “Nord,” as is well 
known, attracted universal attention and admira- 
tion. Not only were four-cylinder compounds 
brought out by builders in the United 
States (those designed by Vauclain of Baldwins 
and others by Cole of the American Locomotive 
Company may be remembered), but, in addition, 
Churchward advised the directors of the’ Great 
Western to try the type, with the result that a de 
Glehn engine “ La France,” appeared in passenger 
traffic in 1903, to be followed in 1905 by two others 
of similar but larger design, “ Alliance” and 
“ President.”” But while de Glehn compounds to 
this day are still doing excellent work on the 
French lines they never, as compounds, influenced 
British practice. Actually, we do not remember 
ever seeing any results of the working of the 
three engines on the Great Western beyond the 
descriptive accounts of their running contributed 
to our columns at the time by Rous-Marten (see 
Tue ENGINEER, December 4th, 1903, and February 
2nd, 1906). Nor do we recollect any official informa- 
tion as to their economy having been given, at 
any rate on the subject of relative fuel consump- 
tions. Churchward, when speaking in the discus- 
sion following the paper read by Monsieur Sauvage 
on Compound Locomotives before the Institution 
of Mechanical Engineers in 1904, said little, save 
that ‘as to the amount of steam used, he 
found that his 18in. by 30in. cylinders cutting 
off at 20 per cent. used just the same amount 
as Monsieur de Glehn’s engines cutting off at 
55 per cent.”” We quote from our issue of March 
25th, 1904, when reporting the meeting to which 
we have referred. The working of experimental 
locomotives, and indeed of others on our railways 
for that matter, is, however, so often shrouded in 
mystery that the reticence displayed in connection 
with the French compounds comes as no surprise, 
for only rarely is any information made available 
concerning the fuel performance of locomotives. 

As we have said, one of the chief features of the 
de Glehn design was the use of separate valve 
gears for the high and low-pressure engines, and 
one, which it seems is necessary for the best 
results ; unfortunately, this feature, while an 
advantage from one point of view, yet from 
another is in practice undesirable for the reason 
that whether or not good results are attained 
depends on the enginemen—in other words, the 
personal equation counts for much, and is, more- 
over, often quite beyond solution. If de Glehn’s 
engines did not, however, influence design as com- 
pounds, they, nevertheless, seem to have left their 
mark in other respects. They demonstrated the 
advantages possible with four cylinders, and on the 
Great Western the ‘“‘ North Star,” designed and 
built at Swindon in 1906, has, as we have since 
seen, proved to be the precursor of modern prac- 
tice in the design of express locomotives. The 
de Glehn engines, however, served their day on the 
Great Western, two of them, “La France” and 
“ President,” not being condemned until 1926 and 
the “ Alliance’’ not till two years later. Alfred 
de Glehn retired some years ago from the Belfort 
works of the Société Alsacienne, and from 
active interest in locomotive design, but his 
death at the age of eighty-eight years at his home 
at Miillhouse on June 8th last removes an engineer 
whose name must always be remembered as the 
originator of a successful “ compound.” 


Wages and Machines. 


In a speech which he delivered at the annual 
meeting of the London Chamber of Commerce on 
June 9th, Sir Stephen Demetriadi said: ‘ As 
men cease to earn wages, they become unable to 
consume, so that the machines which have dis- 





placed them will also presently cease to work, 








because goods are not for long produced if people 
have not the money to buy them. It is a vicious 


circle ; machines stop men working, and, because 
men have stopped working, the machines them- 
selves have to be stopped working, since men no 
longer have the wages with which to buy the 
product of the machine.” Whilst we find ourselves 
in agreement with much else that Sir Stephen said, 
we regret that in the paragraph quoted he has 
allowed himself to be led by an apparently logical 
argument to a wrong conclusion. But he is far 
from being the first, and will certainly not be the 
last, to fall into this error of deduction. Indeed, 
it is so common that we should deem it fruitless 
to expose it were it not that it may acquire new 
life from the source from which, on this occasion, 
it emanates. 

It is almost sufficient answer to the argument to 
push it to its ultimate limit. We should then be 
compelled to avow that if no machines of any kind 
existed, there could never be any lack of wages. 
There are many examples of tribes and even of 
nations in which that condition did or does obtain 
almost to the point of completion. And what were 
and are they? They were and are the poorest 
peoples under the sun, with wages almost infini- 
tesimal and a standard of living of the very lowest. 
That they may be content with those conditions, 
under the favour of a beneficent Providence, need 
not be considered. The essential point is that it is 
only when machinery is introduced that peoples 
begin to rise out of a condition of general poverty ; 
and that it is machinery alone which renders 
possible the maintenance of large populations in 
conditions of comfort and health, and the general 
advancement of cultureand refinement. Thevolume 
of evidence that machines increase employment is 
enormous. There is, we feel certain, not a single 
case in which it has displaced hand labour that it 
has not increased at the same time the total 
amount of labour employed, and thereby aug- 
mented, not reduced, the volume of money in 
circulation. Many industries were built up on 
machinery and exist on its progress. They could 
never have passed very small bounds if the use of 
machinery had been prohibited. We can imagine 
weaving and spinning being carried on by hand, 
we can think of corn grinding being, still done with 
the quern, we know of bakeries and laundries in 
which no machines are employed. But who can 
think of the motor car industry existing at all in 
the absence of machinery, not only for making 
cars, but for making the machines with which the 
cars are made? Or who can conceive the condi- 
tion of the transport industry if we were obliged 
to return to the power of muscles and wind ? 
We might add to the list ad nauseam, and in every 
case we should find that as the quantity of machin- 
ery employed increased,’ so did the demand for 
the products; and as the demand increased 
so did the number of people employed, and the 
wages they earned, augment. Whatever nay be 
said against mechanisation, and we do not deny 
for a moment that it has unpleasant aspects, 
there is no escape whatever from the conclusion 
that as it increases the total volume of money put 
into circulation increases. Since the bulk of that 
money is spent directly in wages, it follows that 
the increase in the number of machines adds to 
the amount of cash available for the purchase of 
the products of factories and not less, as Sir 
Stephen asks us to believe. 

All this is so obvious to us and presumably to 
nearly all our readers that we should deem it 
unnecessary to controvert the argument of the 

‘ vicious circle ” were it not that here and there 
there may be some who do us the honour to turn 
over our pages and who are still convinced that the 
machine is the demon which causes unemploy- 
ment. We are happy to have amongst our readers 
many workmen, and we are aware that whilst the 
majority of them recognise that, in fact, they live 
by the machine, there are some who have been 
misled by speakers and by articles in the daily 
papers into looking upon the machine as their 
enemy rather than their friend. To them we would 
say that whilst we recognise that mechanisation 
may cause local dislocation of labour and an 
apparent reduction of it, and that whilst we sym- 
pathise heartily with all such sufferers, we are 
perfectly confident that if they will look rather 
widely and deeply into the question they will find 
that in every case the introduction of a machine 
has increased the total volume of wages paid. The 
machine does either or both of two things. Either 
it makes possible what would have been impossible 
without it, or it increases the output and reduces 
the cost. In the first case it creates a new market 
with its ramification of occupations, all circulating 








652 


THE ENGINEER 





June 19, 1936 








money, and in the second it increases already 
existing trade up to inestimable dimensions. We 
ask them to push their arguments to a logical con- 
clusion. We ask them to say: “‘ We will now cast 
all machines over the mountain side ; we will now 
live only by the unassisted labour of men’s hands.” 
Then we ask them to consider to what condition 





of poverty they would reduce the world. Or if 
this be going too far, if they refuse to push logic 
to its conclusion, we ask them to say at what time 
in the history of industry they think the world 
should have stopped, and we then invite them to 
say if they would be content with all the conditions 
that prevailed in those days. 








The Institution of Mechanical Engineers 
at York. 


——s to an old prophecy, of which the 
4i date and authorship are unknown, “ Lincoln 
was, London is, and York shall be, the fairest city of 
the three.” We cannot regard this saying otherwise 
than with suspicion. It sounds exceedingly like a 
local distortion of another prophecy concerning the 
authorship of which there is no doubt. One of 
Thomas the Rhymer’s most famous prophecies, still 
treasured in Scotland, has it that ‘‘ York was, London 
is, but Edinburgh shall be, the greatest o’ the three.” 
Apart from the ancient enmity which existed 
between the Scots and the inhabitants of York we 
can readily understand that a prophecy which called 
attention to the city’s lost importance as the capital 
of the province of Britain would not be popular with 
patriotic Yorkists and that they would seek to change 
it to one extolling the fairness of their undoubtedly 
beautiful city. As guests of the city last week during 
the Summer Meeting of the Institution of Mechanical 
Engineers we were made conscious from the outset 
of the historical truth of the bard of Ercildoune’s 
prophecy. Everywhere we went we were reminded 
of the great part which York has played in the history 
of England. Early Briton, Roman, Dane, Saxon, 
Norman, Yorkist and Lancastrian, Cavalier and 
Roundhead, all found in York a point of vantage 
_which it was desirable to hold and all have left upon 
it the imprint of their possession. The greatness of 
York has now departed. There remains its fairness, 
a fairness contributed to less by the beauty of its 
situation on the river Ouse than by the charm and 
interest of the relics of the past with which it is so 
plentifully endowed. Fair it is and fairer still will 
it become but its inhabitants have undoubtedly 
much yet to do before the destiny enshrined in their 
local prophecy is fulfilled. They have awakened only 
recently to the beauty of their inheritance. Some 
of that beauty has vanished beyond repair or restora- 
tion. Danish pirates, Scottish marauders and 
Puritanical fanatics have robbed it of many of its 
treasures and in later years, even within our own 
times, others, no less Vandals, have thoughtlessly 
effaced or obscured many of its outstanding orna- 
ments. A new spirit however prevails among the 
inhabitants. No longer will it be possible to build 
cottages from Roman remains. Never again will the 
city walls, it is to be hoped, be pierced with arches 
as Hudson, the railway king and himself a Lord Mayor 
of York, pierced them to accommodate his railway. 
Never again, inhabitant and visitor alike will pray, 
will permission be given to defile the precincts of the 
glorious Minster, “a building beautiful enough to be 
the gate of Heaven,” with a huge ugly gasometer 
which thrusts itself into the prospect from almost 
every standpoint. Loving care is now being exercised 
where formerly ruthless destruction and latterly 
thoughtless indifference had combined to deprive the 
city of its treasures and charm. But preservation 
by itself will not be sufficient. Before York can 
justly claim to exceed the present fairness of London 
or the past fairness of Lincoln, it must abolish along 
with the electric cars, which until recently congested 
its narrow streets, some outstanding incongruities 
which have been thrust upon it in the name of 
progress. 

Tt was inevitable that the meeting of the Institu- 
tion should be largely coloured by York’s historic 
past. The industries of York are not predominantly 
of an engineering nature. There are infact not more 
than half a dozen engineering establishments in the 
city and of these, three are connected with the London 
and North-Eastern Railway. Those members who 
sought strictly professional contacts had for the most 
part to travel afield to Billmgham, Brough, Don- 
caster, Grimsby, Huddersfield, Hull, Leeds, Rother- 
ham, and Sheffield. Those who, less strenuously 
inclined, and observation showed that they were not 
few in number—were content to remain in York, 
found pleasure and entertainment in inspecting 
chocolate factories, a printing works and a brewery 
and in studying under expert guidance the principal 
treasures and antiquities of the city. The meeting, 
it may be recorded, was originally arranged to be 
held during the first week in June but Dr, W. E 
Collinge, a weather-wise man, advised its postpone- 
ment because his records showed that during the past 
sixty years or so the first week in June was always a 
wet period in York. Whether he definitely pro- 
mised that the second week would be fine we are not 
quite certain but it is a fact that the cold wet days 





opened and that pleasant weather prevailed until the 
closing day, Friday June 12th. On that day the 
visitors divided into two parties one of which went 
by motor coach to Scarborough and Whitby while 
the other made a tour embracing visits to Rievaulx 
and Fountains Abbeys, Ripon Cathedral and Harro- 
gate. The second of these tours was less fortunate 
than the first as regards the weather but something 
more than compensation for the atmospheric in- 
clemency was afforded by the delight of having 
Lieut.-Colonel Kitson Clark to guide us round the 
ruins of Rievaulx and Fountains and of lunching at 
Ripon under the chairmanship of Colonel R. E. 
Crompton. 

The meeting was attended by about 244 members 
and 125 ladies, and as usual was distinguished by its 
pleasant sociability and absence of formal business. 
On Monday evening June 8th the visitors met together 
informally at the Royal Station Hotel for conversa- 
tion and musical entertainment. On Tuesday morn- 
ing the members and ladies were welcomed to York 
by the Lord Mayor, Councillor W. H. Shaw in the 
lecture room of the Yorkshire Philosophical Society’s 
museum, a building situated within a delightful 
garden in which are preserved numerous Roman 
works and the ruins of St. Mary’s Abbey. Subse- 
quently while the ladies visited York Minster under 
the guidance of the Dean the members listened to a 
paper on “ Plant for the Production of Petrol by the 
Hydrogenation of Bituminous Coal,” presented by 
Mr. F. E. Smith, chief engineer, Imperial Chemical 
Industries, Ltd., Billingham. The paper, of which we 
complete the reprinting of an abstract in this issue, 
was purely descriptive and non-controversial and 
gave rise to no discussion. At this meeting the 
President, Mr. H. N. Gresley, D.Sc., announced that 
an intimation had been received that His Majesty 
the King had graciously consented to extend his 
patronage to the Institution. 

Following luncheon in the De Grey rooms the 
members divided into a number of parties for visits 
to the works of Adams-Hydraulics, Cooke, Troughton 
and Simms, Ben Johnson and Co. (printers) and 
Rowntree and Co. Visits were also paid to the Tad- 
caster Brewery and to the L.N.E.R. carriage works, 
while a small party went by rail to Thirsk to inspect 
an ultra-modern installation of colour-light signalling. 
In the evening the Lord Mayor and Corporation held 
a reception and dance in the Exhibition Buildings, a 
somewhat gaunt structure which might well be 
numbered among the amenities of York calling for 
improvement. 

On Wednesday a considerable proportion of the 
visitors elected to remain in York where during the 
forenoon they visited the Mansion House to inspect 
the Civic Plate, an almost priceless collection of gold, 
silver and other objects the history of which was 
expounded by the Lord Mayor’s butler, a veritable 
Admirable Crichton who on subsequent occasions 
took an active part in promoting the smooth running 
of the meeting. From the Mansion House the party 
proceeded to the Treasurer’s House where Colonel P. 
Warren displayed the valuable collection of old 
furniture, pictures and ornaments which the National 
Trust for Places of Historic Interest has gathered 
together for exhibition. The Rev. Angelo Raine then 
took charge of the party and conducted it to a recent 
excavation which has brought to light a corner tower 
of the Roman fortress of York. This excavation, 
although only a few square yards in area, has served 
to supply many previously missing links in the 
archeology of the city. At its centre is to be seen a 
portion of the clay embankment which, with a wooden 
palisade on top, formed the original defence of Roman 
York. Two periods of stonework surround this 
relic, and represent a defence tower and an early 
stone wall which were later built upon the clay 
embankment. The importance of the excavation 
resides in the fact that pottery and other objects 
found within the tower have enabled definite dates to 
be assigned to various stages in the development of 
York as a Roman fortress and in the fact that it 
points the way to further discoveries. Leaving this 
interesting memorial of the city’s early history the 
party passed on to St. Anthony’s Guildhall, an ancient 
building which has been put to many uses and is now 
the home of the York Blue Coat School. Following 
lunch at the Royal Station Hotel the party proceeded 
to the chocolate works of Joseph Terry and Sons, 
where the afternoon was spent in a pleasant way 


departed on June 7th the day before the meeting: inspecting the production of confectionery under 





conditions which must surely approach the ideal. 

On the same day another party travelled by special 
train to Doncaster where, in’ the forenoon, the 
L.N.E.R. locomotive works were visited under the 
guidance of the President, Mr. Gresley. Following 
luncheon in the works the party divided, some 
members proceeding to inspect the L.N.E.R. carriage 
works while others motored to Kirk Sandall where 
Pilkington Brothers and the Rockware Syndicate’s 
Glass Works were inspected. Simultaneously the 
ladies of the party were afforded an opportunity of 
partaking in @ motor tour through the Dukeries to 
Ollerton and back. 

A third party on the same day travelled by special 
train to Sheffield to visit, in the forenoon, Thomas 
Firth and John Brown’s Atlas and Norfolk Works. 
Luncheon was served in the works and subsequently 
while some members resumed their inspection of the 
Firth-Brown establishments others proceeded to visit 
the East Hecla works of Hadfields, Ltd., or the Park 
Gate Iron and Steel Company’s works at Rotherham. 
For the ladies a motor tour was arranged in the after- 
noon during which numerous places of interest in 
Derbyshire were visited. 

On the evening of Wednesday June 10th the Insti- 
tution dinner was held in the Exhibition Buildings 
the guests being received by the President and Miss 
Violet Gresley. About three hundred ladies and 
gentlemen were present. In his wittiest mood 
Lt.-Col. Kitson Clark proposed “ The City of York ”’ 
a toast to which as a Yorkshireman he needed no 
urging and to which all present heartily responded. 
The Lord Mayor replied in a speech brimming with 
Yorkshire humour. ‘ The Institution of Mechanical 
Engineers ” was proposed by Mr. William’ Whitelaw, 
chairman of the London and North-Eastern Railway, 
the main theme of his remarks being the association 
of York with the early days of railway history and 
the progress which was still possible in the develop- 
ment of the steam locomotive. Following the 
President’s response the dinner was concluded 
with dancing. 

On Thursday morning a limited party of members, 
unaccompanied by ladies, left York by special train 
for Stockton and proceeded thence to Billingham 
where the hydrogenation plant of Imperial Chemical 
Industries was inspected under the guidance of the 
chief engineer Mr. F. E. Smith. Meanwhile another 
party travelled by train to Hull and there divided, 
some proceeding as the guests of the L.N.E.R. on the 
P.S. ‘“‘ Wingfield Castle” down the Humber to 
Grimsby where the new fish dock was inspected while 
others spent the morning and afternoon visiting 
various establishments in Hull itself. Among the 
works visited by this section of the party were those 
of Ideal Boilers and Radiators, Ltd., Reckitt and 
Sons, Tarran’s Artificial Stone and Joinery Company, 
Earle’s Cement Company, and the Blackburn 
Aeroplane and Motor Company. 

Meanwhile two other parties had motored to Leeds 
and Huddersfield where they visited the works of the 
Yorkshire Copper Company, the Wellington Textile 
Mills of W. E. Yates, David Brown and Sons’ Park 
Works, Hopkinson’s Britannia Works, the works of 
John Fowler and Co. and of the Forgrove Machinery 
Company, the Wellington Foundry of Fairbairn, 
Lawson, Combe and Barbour and the mills of Messrs. 
Montague Burton. The ladies of these two parties 
during the afternoon motored back to York calling 
on the way at Harewood House. 

During the evening of Thursday June llth the 
members and thei ladies were entertained to a4 
reception and dance at the Assembly Rooms in York 
by invitation of the Yorkshire Branch Committee of 
the Institution, the guests being received by Dr. H. W. 
Swift, chairman of the Branch, and Mrs. Swift. 

Of the excursions on Friday we have already 
briefly spoken. At Rievaulx we were once again 
reminded of the fact that the care now lavished in this 
country upon the structural relics of past ages is for 
the most part of quite recent growth. Writing at the 
end of last century a visitor to the Abbey described it 
as being overgrown with nettles and briars and 
defiled by cows. ‘‘ This exquisite fragment of a noble 
building,”’ he says, “ stands as a bitter impeachment 
of our title to impugn carelessness in other nations 
towards their ancient monuments.” The Abbey 
remained more or less in that condition until after the 
war when its preservation was taken in hand by the 
Office of Works. To-day all is neat and tidy, fenced 
about and made secure against further dilapidation. 
Possibly in its ruins as we may now see them the 
Abbey in some respects presents a nobler and more 
inspiring appearance than it offered at any time to its 
Cistercian builders and occupants. Defaced and 
decayed though it may be, the absence of division 
walls, floors and roofs opens up prospects of the build- 
ing which could not have been seen during the fulness 
of its being. Certainly in the state in which it now 
presents itself the Abbey reveals unmistakably the 
courage and skill of its builders. The perfection of 
line and alignment, the daring manner in which 
stone was piled upon stone, the advancement with 
the progress of the building operations towards 
economy of construction and design, stand clearly 
revealed as we gaze upon the ruins. At Fountains 
the remains of the Abbey are more complete than at 
Rievaulx, so much so that there is talk of restoring it 
to something like its original state. In that work the 
engineer might well take a hand after the manner in 
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which he aided in the preservation of Westminster 
Hall. By so doing he would contribute some small 
recompense for the unsightly works which, not always 
unavoidably, he has created throughout the land. 





Theory of Fracture.* 





THE variety of form exhibited by the fractures of 
different substances by one and the same metal broken 
in different ways, and even by different parts of 
the same fracture, is regarded as evidence that the 
mechanism of rupture includes more than one mode 
of relative displacement—associated with more than 
one characteristic physical or chemical change. 

In the case of brittle substances, separation by 
normal displacement has long been accepted as the 
characteristic feature of in ular fracture, and 
in the case of ductile substances the need for another 
characteristic mode of relative displacement was 
enunciated over sixty years ago by James Thomson, 
who first endeavoured to apply thermodynamic 
principles in connection with shear stress and ductile 
strain. 

The discovery of slip bands by Ewing and Hum- 
phrey indicated the mechanism of this second mode 
of relative displacement—by gliding—and the investi- 
gations of Beilby indicated the nature of the physical 
changes produced by friction during gliding. ilby’s 
work definitely established certain of the physical 
properties of the metal in the changed condition that 
he was content to describe as ‘‘ amorphous,” and 
revealed also the marked tendency of the changed 
metal to recrystallise, so that only a very little 
remained permanently in the changed condition. 

Other physical or chemical characteristics of the 
changed or “amorphous” metal have since been 
revealed. Thus Finch and Quarrell have demon- 
strated the solvent capacity of the changed metal, 
and Bowden has recently measured the high tempera- 
ture at which it is formed on the ace of cool 
masses subject to friction. 

In 1917 attention was drawn to the conjoint 
chemical and mechanical action now generally known 
as ‘corrosion fatigue,” in which simultaneous 
chemical action provokes fracture under abnormally 
low ranges of varying stress. Among the charac- 
teristics of this conjoint action is the striking feature 
that the chemical products formed on the faces of 
the fracture are not always identical with those formed 
when the same reagents act on open surfaces of the 
same metal. It is apparent that the changes to be 
considered in relation to fracture are not restricted 
to the formation of amorphous metal and to recrystal- 
lisation, but include also the formation of a variety 
of chemical compounds between the metal and other 
substances present in different cases. 

The constituents active in the production. of frac- 
tures of different types appear to fall into four distinct 
categories as follows :—(1) Metal that remains con- 
tinuously in the soft crystalline state; (2) metal in 
the amorphous state, present in thin films within the 
grains or between them, the films within the grains 
being formed as slip bands during the cooling of the 
anisotropic grains or subsequently by ductile strain ; 
(3) metal that has lised from the amorphous 
state, either upon the walls of the slip bands or 
separately in crystallites; and (4) metal that has 
entered into chemical combination with foreign sub- 
stances supplied directly from the crack or indirectly 
from solution, i solution in any 
amorphous metal present. 

The conditions under which these constituents 
change their states may be described in terms of the 
stresses acting in the material, or, alternatively but 
less definitely, in terms of energy functions ; and the 
latter offer the advantage that they are more readily 
applied in relation to thermodynamic principles. 
In 1849 James Thomson applied thermodynamic 
principles in the case of the change from water to ice, 
involving hydrostatic pressure and expansion of 
volume. In 1861 the application was widened to 
include the action of shear stress and was illustrated 
by experiments in which crystals subjected to shear 
stress melted away into the surrounding solution, 
which was nominally saturated and which imme- 
diately deposited crystallites free from stress. The 
conditions of this experiment are believed to be not 
remote from those under which metallic crystals 
melt away to form amorphous metal which proceeds 
to deposit metallic crystallites free from certain of 
the stresses imposed on the surrounding aggregate. 

In 1919 and 1921 an attempt was made to apply 
thermodynamic principles to obtain an expression 
for the limiting conditions governing the principal 
stresses applied during changes of state in metals, 
and it was shown that the form of the energy function 
in question would depend on the influence of the work 
done by “fluid” pressure, which might support or 
oppose the work done by shear stress or might be 
inoperative. The data available at the time did not 
suffice to distinguish between these possibilities, but 
two particular cases have remained in general use, 
and it appears that ductile metals approximately 
fulfil an intermediate expression. 

Thermodynamic principles indicate that the four 





* These notes formed the basis of the speech which Dr, Haigh 
Society debate on Thursday, June 11th, on 


made at the Ro 


small crystals coalesce to form fewer large crystals, 
triple tensile stresses that tend to retard the process 


tion of volume caused by the recrystallisation of 
many fine films of amorphous matter may produce 
cavities. It is believed that this process occurs in a 
modified form during cyclic changes of stress in 
fatigue tests. 


with special reference to fatigue tests, and it was 
shown that the rate of liberation of heat varies during 
the course of a fatigue test, in which the range of 
applied stress is maintained constant from cycle to 
cycle. Three distinct stages were recognised in the 
course of the test, and in the second of these heat is 
liberated. without any of the familiar signs of plastic 
strain. The total amount of heat liberated in the 
long course of this second stage is often enough to 
melt the test piece several times over. The action is 
regarded as an example of cyclic production, and 
recrystallisation of amorphous metal in exceedingly 
small quantities, resulting in fatigue only when the 
changes of volume produce triple-tensile stresses 
exceeding a limiting value, so that cavities are formed 
to develop into cracks, 


attempt to apply thermodynamic principles to pro- 
blems of change of state in metals is that the stresses 
to be considered are the local values, which may 


characteristic constituents described may be expected 
to suffer different changes according to the nature.of 
the stresses imposed and the mode of variation of 
these stresses. As the change from the crystalline 
to the amorphous state involves expansion of volume 
in ductile metals, it is not to be expected that fluid 
pressure would produce a change in this direction. It 
appears desirable to ascertain whether fluid pressure 
tends to accelerate recrystallisation in metals, 

Changes of state associated with change of volume 
may be expected profoundly to modify the state of 
stress in the surrounding metal. It is believed that 
the general character of the strain or fracture pro- 
duced depends in large degree on whether these conse- 
quential stresses tend in a stable manner to oppose 
the original stresses or tend in an unstable manner 
to increase their values and effects. 

When a slip band is formed in a grain of ductile 
metal the increase of volume from the crystalline to 
the amorphous state must tend at first to produce 
fluid pressure in @ core surrounded by increased shear 
stress, and the band tends to spread across 
planes of easy cleavage in the grain. The subsequent 
cooling of the amorphous layer and the reduction of 
volume associated with recrystallisation on the faces 
of the slip band must tend to relieve the increase of 
stress. The heat liberated during ductile strain is 
attributed largely to that delivered during recrystal- 
lisation. According to this picture of the action, the 
formation of a slip band is thermodynamically 
analogous to the operation of a heat engine in a 
refrigerating cycle. 

Although ductile strain is commonly regarded as 
a sign of approaching danger, it may often be bene- 
ficial in respect that increase in volume and the pro- 
duction of fluid pressure tend to destroy “ fluid” or 
‘ triple ” tensile stresses that might be more imme- 
diately dangerous. 

Fluid or “ triple” tension, which may be described 
as any combination of principal stresses acting in all 
directions as tension, is produced locally in many 
different ways and appears to be always a source of 
immediate danger, tending to produce fracture in a 
brittle manner, even in ductile metals. 

It can be produced by external loads on pieces of 
particular forms ; for example, in the centre part of 
the neck of tensile test pieces immediately before 
fracture, and immediately below the notch in notched 
bar bending test pieces where brittle fracture occurs 
across a section on which the shear stresses are 
peculiarly small. It may be produced locally also by 
any chemical or physical change of state that is 
associated with reduction of volume, provided that 
the surrounding material is strong enough to resist 
the shear stresses required to maimtain the triple 
tensile stress in the contracting core, It is believed 
that the greater number of internal heat cracks, hair 
cracks, and “snow flakes” observed in castings, 
forgings, and weldings are caused by triple tensile 
stress produced by thermal contraction of the interior 
after the exterior has cooled to a temperature low 
enough to provide the necessary resistance to shear 
stress. These les and others illustrate the 
general observation that triple tensile stress produces 
brittle fracture by normal separation of the faces of 
the parts. : 

Thermodynamic principles indicate that the process 
of grain growth in metals is analogous to the opera- 
tion of a motor driven by compressed air; the 
boundary layer advances by absorbing strained 
crystalline matter which is delivered to another 
crystal strained in less degree. The difference between 
the two quantities of work is employed in overcoming 
viscous resistance in the thin amorphous boundary 
layer, and is eventually rejected as heat, with increase 
of entropy. The involves little or no overall 
change of volume unless the crystal that is consumed 
is subject to considerable tensile stresses. 

In other circumstances, when large numbers of 


it is probable that the reduction in volume produces 


in a stabilismg manner. Alternatively, the contrac- 


In 1923 the phenomena of hysteresis were described 


One of the major difficulties encountered in every 


London : 
W.C.2. Price 4s. net. 


London : 
W.C.2. Price 4s. net. 


Filon, C.B.E., M.A. London: 
Press, Fetter-lane, E.C.4. Price 5s. net. 


By F. G. Sublet. 
Amen House, Warwick-square, E.C.4. Price 10s. 6d. net. 


Walker, B.A., and J. Roscoe, B.Sc. 
Pitman and Sons, Ltd., Parker-street, W.C.2. Price 15s. 
net, 





familiar methods and may differ in character as well 
as in magnitude. The nominal values must doubtless 
long continue to remain the basis of practical design 
and of theoretical investigation, but the local stresses 
in some instances admit of qualitative consideration, 
and it may be hoped that advance in this direction 
may be of limited service. 

In many instances, as in the tensile and in notched 
bar tests, the incidence of fracture interrupting the 
course of ductile strain can be traced to the action 
of triple tensile stresses acting through relatively 
large volumes of metal, and it is believed that fatigue 
fracture is directly due to triple tensile stress acting 
more locally in front of the crack. In theory and 
in practice alike, it appears to be important to dis- 
tinguish between the effects of shear stress and triple 
tensile stress; there appear to be grounds for the 
belief that the limiting resistance that a metal offers 
to triple tensile stress is by no means proportional to 
its limiting resistance to shear stress. 








SIXTY YEARS AGO. 





In the course of a review of a book entitled “‘ The 
Midland Railway: its Rise and Progress,” by F. 8. 
Williams which we published in our issue of June 23rd, 
1876, we recorded a characteristic anecdote concerning 
Mackenzie the engineer who acquired a fortune by under- 
taking the construction of the tunnel from Lime-street 
Station, Liverpool, to -hill, The terms on which he 
undertook the work w ev prophesied, ruin him. 
He however knew that the tunnel would pierce the solid 
red sandstone and that it would in effect serve as a valuable 
stone quarry from which .he could supply the extensive 
demand for building stone prevailing at the moment in 
Liverpool. Su uently he was responsible for the con- 
struction of the Midland Railway between Nottingham 
and Derby. At Spondon three miles from Derby the rail- 
way had to be carried over a space between the river 
Derwent and the Nottingham Canal. This space was so 
narrow that it was found necessary to e' it by divert- 
ing the canal, The diversion works could not however 
be carried out without suspending navigation and for 
every hour of suspension the canal proprietors demanded 
a penalty of £2. Mackenzie made his preparations to 
begin work and to pay the price demanded, Just before 
he began however it was suddenly found necessary to 
stop navi ion on the canal in order to effect certain 
indagetmale repairs. Mackenzie seized his opportunity. 
From all points on the railway he gathered his workers 
and, feeding them bountifully, set them to work in relays 
of 200 or 300. They laboured so energetically that before 
the canal repairs been completed and navigation 
resumed the desired diversion had been effected. ... The 
life story of another railway pioneer was summarised in 
the same issue in a note recording the unveiling at Dundee 
of a colossal bronze statue of James Carmichael. Car- 
michael was born in Glasgow in 1776 and was trained as a 
millwright at Loanhead near Edinburgh. In 1810 he 
removed to Dundee and joined his brother Charles in an 
engineering and ironfounding business with which he 
remained connected until his death in 1853. The brothers 
were the first makers of locomotives in Scotland having 
built two for the Dundee and Newtyle Railway in 1833. 
These engines, we recorded, remained in service for nearly 
thirty years. The firm was also among the first in Scot- 
land to build iron ships. Between 1836 and 1840 it built 
three—a sailing ship and two steamers—for service on 
the Tay and the Forth. The trade forthcoming for these 
vessels was however unprofitable, the prejudices of the 
times being wholly against iron ships. 
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British Chemical 


No. 


HE Chemical Engineering Congress to be held, 
in the Central Hall, Westminster, from June 22nd— 
27th, will be combined with an exhibition of British 
chemical plant of all forms. It will provide for the 
engineer examples of new uses for familiar materials 
and sometimes familiar uses of strange materials. 
Thus the standard type cock will be seen made 
entirely of vitreous earthenware, a substance now- 
adays developed to a degree which makes such pre- 
cision work possible. Corrosion-resisting and heat- 
resisting steels will be seen in the form of autoclaves 
and centrifuges for purposes not normally met with 








FiG. 1—CENTRIFUGE—MANLOVE,. ALLIOTT 


by the engineer, although coming more and more 
within his purview as scientific methods of analysis 
are applied to more and more materials in the work- 
shop and the factory and chemistry is applied 
increasingly to the production and testing of new and 
old materials. There is no doubt that the chemist 
and the engineer are being brought ever closer together 
in the march of progress, as the one turns to the other 
for new materials and for information about old 
materials, giving in return of his science to build the 
tools which enable the work to be done. Both in 
size and in accuracy the exhibits at the British 
Chemical Plant Exhibition, 1936, will prove that the 
best that the engineer can produce is available for the 
chemist to-day. 


MANLOVE, ALLIOTT AND Co., Lp. 


An example of a method borrowed in the first place 
from the chemical imdustry, but applied to the 
recovery of oil from swarf in machine shops, is shown 





FiG. 2—-VERTICAL LEAF FILTER—MANLOVE, ALLIOTT 
in Fig. 1. This centrifuge is shown open with the 
bowl removed for emptying by means of the hand jib 
crane provided as an extra when required. It is 
located at the side of the machine and is fitted with 
self-sustaining lifting gear, shackle, and holding-down 
bolts. The centrifuge is driven by belt from a self- 
contained countershaft mounted on the side of the 





Plant Exhibition. 


easing and fitted with a centrifugal friction pulley, 
fast and loose pulleys, and belt. A self-retaining 
foot-operated brake is also fitted. The spindle is of 
high-tensile steel retained in a ball and roller bearing 
carried on a self-adjusting rubber buffer ring. A 
detachable pressed steel imperforate conical bowl 
fitted with a pressed steel cover is used and revolves 
within a mild steel outer casing, the oil passing out of 
the swarf over the rim of the bowl. The whole 
machine is mounted on a cast iron base. Manlove, 
Alliott and Co., Ltd., of 41, Parliament-street, West- 
minster, the makers, will also exhibit the vertical leaf 
filter shown in Fig. 2, which is typical of a wide range 
being shown in this type. The filter body is made 
of cast iron and can be lined with special material if 
required. It is made to withstand pressures up to 
60 lb. per square inch in the larger sizes or 80 Ib. in 
the smaller. The fixed portion or clam is arranged to 
allow a low truck to pass beneath the elements to 
receive the discharged cake. The moving clam is 
hinged vertically and carries the only joint ring 
required, which may be either rubber or composition, 
as required. To assist feeding and discharge both 
clams slope downwards towards the centre. A com- 
bined screw and toggle lever operated by a large self- 
latching hand lever closes the casing. The feed is 
brought in at the back near the bottom and leads to a | 
passage running the whole width of the filter inside | 
the lower portion of the joint surface. An adjustable 
distributing plate covers the passage and is readily 
accessible when the filter is open. A compressed air 
or steam jet may be led into this passage for cleaning 
purposes. The leaves may be covered with ordinary 
cloth bags or they may be covered with Monel or other 
woven wire fabrics according to the requirements of 
the work. 


THE PascaLL ENGINEERING COMPANY, LTD. 


Fig. 3 represents the turbine sifter to be exhibited 
by the Pascall Engineering Company, Ltd., of 20, 
Dean-street, W.1. It consists of a casing through 




















FIG. 3—TURBINE SIFTER—PASCALL 
which the material is fed downwards to emerge finely | 
graded through the bottom outlet. A belt from | 
an electric motor drives the turbine rotor mounted | 
vertically, around which the cloths of suitable | 
material for the job are fitted. The entry to the 
machine is protected by an adjustable dise which 
guards against the presence of foreign matter | 
and causes the rate of input to be synchronised 
with the speed of the turbines, thus makmg the feed 
regulation automatic. Sifting takes place in two | 
stages. The cloths are in series, so that the 
material passing out through the first cloth falls into 
the centre of the second turbine and thence through 
the screen to the casing. The material is fed on to 
the screens at a constant angle. The cloths are easily 
reached through doors on each side of the machine 
and can be changed by loosening single tension nuts 
holding down spring steel bands. The tailings are 
ejected by a twin-bladed paddle fitted in the base. 
Fig. 4 shows the ‘“ Reddrop-Periflo”’ centrifugal 
grinding and blending mill, operating on the 
“pinned disc ” principle, which involves the use of 
two discs having their opposed faces fitted with a 
series of pins so that the pins of each dise pass close 
to those of the opposite dise, grinding the material to 





a fineness sufficient to allow it to pass between the 
pins. The top disc is accurately registered in the cast 
iron cover of the bin casting and four nuts only need 
be removed for purposes of inspection. The top 
cover is easily removed for cleaning and there is a 
dust seal. Usually the bin is of cast iron, but it can 
be supplied with a lining of Monel metal, stainless 
steel, or silver, &c. Ball bearings are fitted throughout 
and all moving parts are balanced to ensure freedom 
from vibration ; in fact, the gyroscopic effect of the 














FIG. 4—REDDROP-PERIFLO GRINDING AND BLENDING 
MILL 


rotating horizontal disc stabilises the machine when 
running. The pulley speed is comparatively low to 
reduce belt wear and the speed of the grinding discs 
is suitably increased by oil-immersed gearing. Owing 
to the ventilating effect produced by the lower disc, 


| grinding is cool, so that materials of low melting point 


(gums, sugar, &c.) can be efficiently handled. An 


| automatic shaker feeder is provided and there is a 
side chute 
| be supplied. 


for extraction, and extra outlets can 
Operation is extremely flexible, as the 

















FiG. 5—GRINDING MILL AND SIFTER INSTALLATION 


—PASCALL 


grinding discs can be changed to suit different 
materials, whilst the grinding speed can be 
varied. Constant air release is ensured without 
escape of dust. Conditioned air or gas can be 
sucked in if required, so that the machine can serve 
for delicate and special materials, whilst it will carry 
out blending most efficiently, such as, for instance, 
dyestuffs, face powders, &c. This mill will, in many 
instances, deliver a product so fine that additional 
screening or air separation is unnecessary, but for 
difficult materials which leave a little oversize the 
machine can be supplied with the Pascall turbine 
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sifter, as shown in Fig. 5. Such an installation has 
many uses and is shown on the stand. 


Gro. Kent, Lrp. 


George Kent, Ltd., of Luton, a firm which already 
provides for engineers and chemists a practical and 
comprehensive range of recording instruments, 
enabling full details of the operation and conditions 
of the plant to be known at any instant at any desired 
control station, will exhibit its newest product. This 
is the ‘‘ Multelec ”’ secorder, an instrument for con- 
trolling and recording any condition, such as tempera- 
ture, conductivity, or hydrogen-ion concentration, 


particulars of the situation. Either measuring or 
reference conductivity cells may be used. Both are 
similar and both are placed in the open acid bath. 
The reference cell is filled with the solution at exactly 
the required concentration. The measuring cell 
measures any change in conductivity, so that any 
departure in value from the set value of the reference 
cell gives on the instrument a resultant ratio reading 
of correct concentration to actual concentration. As 
both cells are placed in the solution and are therefore 
both subjected to its actual témperature, automatic 
temperature compensation is effected. 





In cases where pressure exists on the line a pressure 


with corrugations in such a way that the clearance 
between the rotor and stator gradually decreases from 


the point of inlet towards the periphery. In this 
way the hydraulic forces become automatically pro- 
gressive in action and greater disruptive forces are 
available. This mill is mtended for use in the more 
difficult problems of emulsifications and some of its 
advantages are that emulsification is progressive ; 
the time during which disruption takes place is 
increased, thus giving more time for absorption of the 
stabiliser ; and no air is present in the working film 
so long as the filling funnel is kept full. A cock 





enables the output to be restrained, so that the’ 





























which, through the action of a primary element, sets 
up an electromotive force varying with the condition. 
A sensitive galvanometer of special design records the 
slightest change in the condition under measurement, 
and the recorder performs a measuring cycle roughly 
every 2-2 seconds, this speed permitting instant 
response to every change detected by the galvano- 
meter. The change in conditions is transmitted to 
the recording pen independently of friction and with- 
out imposing any serious duty on the instrument 
drive. Standardisation of the current is automatically 
carried out every forty-three minutes; temperature 
compensation is automatic, and the instrument is 
highly flexible and will record and control on a variety 
of applications. The primary element may be a 
thermo-couple or an electrochemical cell, such as an 
antimony-calomel unit. The instrument is illustrated 





in Fig. 6, while Fig. 7 shows it opened up for adjust- 


FIGS. 6 AND 7—MULTELEC RECORDER—KENT 
type cell capable of withstanding up to 200 |b. per 
square inch is available. It can be removed at any 
time for cleaning, &c., without breaking the pressure 
line, a feature made possible by the fact that the whole 
cell is passed through a l}in. valve and packed in 
position. Temperature compensation is provided on 
the instrument for this type of cell. In other types 
temperature compensation is provided automatically 
by two resistance thermometers. A multi-point 
recorder is available capable of making as many as six 
temperature records on the same chart, the unit being 
switched from one point to another each minute. 
Each record is identified by an index number on the 
chart. 


Premier Cottomw Miits, Lrp. 


In Fig. 8 is shown a Sin. horizontal high-speed 
mill with the cover removed. This is the latest pro- 

















FIG. 8—-HORIZONTAL HIGH-SPEED MILL—PREMIER COLLOID 


ment. The principle adopted is that of the Wheat- 
stone bridge, which obviates any high current being 
passed through the solution, causing electrolysis. 
When used for the measurement of electrolytic 
resistance, the primary element consists of two 
electrodes immersed in the water or solution in which 
the concentration of impurities, salts, or acids, &c., 
varies the resistance to the flow of an electrical 
current between the two electrodes. Electrolytic 
conductivity is not electrolysis, and neither dissociates 
the sample nor polarises the electrode. It is a 
measurement that is made where a significant change 
in chemical concentration produces a_ significant 
change in conductivity. The ‘“ Multelec” is a 
continuous recorder which instantly detects a 
swing in the conductivity value. Quite often the 
purpose of such an instrument is to indicate 
the direction and rate of conductivity variation, in 
addition to the actual value. There are several types 
of conductivity cells available, according to the 





duct of Premier Colloid Mills, Ltd., of Prince Regent’s 
Wharf, Silvertown, London, E.16, a firm which has 
long specialised in emulsification. The machine 
consists of a stator and rotor, the working clearance 
being adjustable from two or three-thousandths of 
an inch to twenty or thirty-thousandths. The 
spindle is mounted in ball bearings, which are them- 
selves housed in a cylinder which is a piston fit in the 
casing of the machine. The cylinder may be locked 
in the casing by means of a locking device. The 
adjustment of distances between the stator and the 
rotor is made by slacking off the locking device and 
adjusting the clearance by means of a threaded ring. 
The mill is driven by a very thin rubber belt on a 
pulley and the normal speed is approximately 9000 
r.p.m. The material to be treated is fed in through 
an inlet in the centre of the stator cover, passes 
through to the working space, and leaves by the 
volute on the periphery. The mill is of the corrugated 





type ; that is to say, both working faces are provided 


material can be kept under any pressure up to 30 Ib. 
per square inch. This mill is made in capacities up 
to 1800 gallons per hour. 

In addition to the 5in. mill, Premier Colloid Mills, 
Ltd., will be exhibiting a representative selection of 
other types and sizes covering all branches of this field. 


HapFIELDs Lap. 


The name of Hadfields Ltd., East Hecla Works, 
Sheffield, needs no introduction to engineers. 
The autoclave illustrated in Fig. 9 will be exhibited 
to demonstrate a part of the firm’s activities outside 
the usual range of engineering requirements. The 
autoclave is of 2 litres capacity and is built for 

















F1iG.,9—AUTOCLAVE—HADFIELDS 


operation at a temperature of 450 deg. Cent. and 
250 atmospheres pressure. A full range of specimens 
of the firm’s heat-resisting steels will be shown. 
Prominence will naturally be given to the “‘ Era HR ”’ 
heat-resisting steels and “Era CR” corrosion- 
resisting steels. A wide range of steels is avail- 
able to meet the exacting demands of the chemical 
and other industries. “Era HR” steels are highly 
resistant to oxidising and many kinds of corrosive 
atmospheres up to 1100 deg. Cent., conditions under 
which they retain great mechanical strength and 
stability. These steels are supplied in all the usual 
cast or wrought forms, including seamless drawn 
tubings, and are of special interest to the chemical 
industry for applications such as heat exchangers, 
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recuperators, parts of roasting furnaces, retorts, and 
reaction vessels. The “H.R.1” and “H.R.3” 
grades are both suitable for use where an acid con- 
densate as well as the effects of heat are to be 
encountered, whilst the ‘‘ H.R.2 ” steel is designed for 
use where malleability and ductility are the primary 
considerations, being specially suitable for con- 
structions involving the use of bent and welded sheets. 
The “ H.R.4 ” provides a valuable material for mech- 
anical rabbles for roasting furnaces for sulphide ores, 
parts of furnaces where brittleness constitutes no 
disadvantage, burners, blow-pipe tips, and the like, 
for the glass industry, certain parts of mechanical 
stokers, and carrier plates and fittings for the pottery 
industry. The “ Hecla 134” steel is recommended 
for use in the construction of high-pressure plant for 
temperatures up to about 500 deg. Cent., and where 
specially corrosive conditions do not operate. For 
use where a high tensile steel is required, but where the 
working temperature is low, high creep strength and 
freedom from embrittlement are of less importance. 
In such cases Hadfields provide alternative types of 
nickel-chromium-molybdenum or chromium-molyb- 
denum steel. Where, however, high temperatures are 
associated with chemically active products steels 
which resist both heat and corrosion are available. 
These steels, we are informed, show a marked resist- 
ance to creep and corrosion at high temperatures and 
pressures, & marked stability when used over long 
periods in autoclaves, great resistance to attack by 
heated gases, and great impermeability to hydrogen 
and other gases. They are produced in all the forms 
required for high-pressure chemical plant. 

The makers, however, draw attention to the effect 
of small amounts of impurity in accelerating or 
inhibiting corrosion and imvite those interested to 
submit their own problems so that the appropriate 
grade of “Era C.R.” steels can be indicated. It 
should be noted that “Era CR1” and “CR4S” 
steels are both immune from ‘“ weld decay” and 
corrosion embrittlement. 

The ‘ Galahad” stainless steels and irons are 
useful where corrosion is of the more ordinary kind 
and where steel of the high-chromium type is perfectly 
satisfactory and consequently the most economical. 
Here again, a number of steels of different character- 
istics is available to meet varying requirements. 

(To be continued.) 








A New Spun Pipe Casting Plant. 


On Friday last, June 11th, the new spun iron pipe 
plant at the Ormesby Ironworks of Cochrane’s 
{Middlesbro") Foundry, Ltd., was opened by the Marquis 
of Londonderry. The new plant is the outcome of a com- 
bination of two processes, the Mairy ferro-silicon process, 
which Cochranes have developed over a number of years, 
and the Delavaud system of centrifugal pipe casting 
which was pioneered and perfected by the Stanton Iron- 
works Company, Ltd., near Nottingham. By a mutual 
exchange of licences to operate the patents governing the 
Mairy process and the Delavaud system, the two companies 
have effected a notable advance in the manufacture of 
cast iron pipe. 

The Mairy process consists in the application of a thin 
coating of ferro-silicon to the revolving steel mould before 
the metal is introduced. This deposition forms an insulat- 
ing surface on the mould, thus preventing the formation 
of “ chill.” The metal of the pipes cast in this way has a 
dense structure peculiar to the combined Delavaud and 
Mairy processes. To the high tensile strength of the 
original’ Delavaud pipe, there is added a greatly 
increased ductility and resistance to shock. The plant. 








FiG. 2—PIPES LEAVING NORMALISING FURNACE 





which is illustrated in the accompanying engravings, con- 
sists of four cupolas, six spinning machines, and a normalis- 
ing furnace. The iron is tapped from the cupolas and 
taken in self-skimming ladles to the moulds. The ladles 


are carried by electric mono-rail conveyors and are designed 





Two of these gates can be seen in the open position ‘in 
Fig. 1. The truck with the pipe on it is moved by elec- 
trically operated cable into line with the rails shown in 
Fig. 3, the nose of the truck opening a series of swing 
gates in the rails on the way. Here the pipe is rolled off 





FiG. 1—PIPE- SPINNING MACHINE AT FINISH OF CASTING 


to travel round a circular track from the cupolas, past 
the moulds, and then when empty round the back of the 
moulding floor and cupolas to return to the tapping floor. 
The one-way travel enables casting to take place as long 
as there is iron available in the cupolas. The ladles are 
designed to draw off the iron from a point well below the 
surface, thus overcoming the necessity for skimming during 
pouring. In addition, each moulding machine itself has a 
filling attachment which acts as a settling tank and pre- 
vents the entry of impurities i into the mould. It. consists 
of a tipping ‘‘ hopper,” which is filled to the required level 
with the correct amount of iron required for each cast, 
and which is then tipped to maintain a steady flow into 
the mould during casting. The six spinning machines or 
moulds are arranged in a row, so that their filling ends 
are under the conveyor track, while between them are 
trucks, as shown in Fig. 1, for the removal of the completed 
pipe to the pipe rails shown in Fig. 3 A moulding 
machine is also shown in Fig. 1. It consists of a mould 
which is held in a water-cooled box and rotated by the 
electric motor mounted above by means of a chain drive. 
At the commencement of moulding the mould itself is 
close up to the “ hopper,” and the feed channel shown 
passes down the middle of the mould to the far end. 
The ferro-silicon is fed into the mould before each cast 
from below. The mould rotates during casting at about 
800 r.p.m., and the molten iron on entering is thus caused 
to form the bottom end of the pipe by centrifugal force. 
Under the control of an operator, visible in the foreground 
of Fig. 1, the mould is moved away from the feed hopper 
by a hydraulic ram causing the iron to be fed along the 
length of the mould in an equal stream until the end of the 
mould is reached, when the feed is cut off. A few minutes’ 
additional rotation of the mould is allowed to enable the 
end to be cooled to the requisite temperature for setting 
and the mould is then s , the pipe withdrawn at 
the end away from the ladles, and the core sand in the 
ends removed. The pipe is rolled on to the truck by means 
of a series of ‘‘ swing gates,’ which when closed behind the 
mould make trestles between the mould and the truck. 





the truck and trundled along the rails towards the normalis - 
ing furnace, passing on its way over a weighbridge section 
of the rails. The weight of the pipe can be checked in a 
test cabin, and at this point any other tests are carried 











FiG. 4—-CLEARING SAND FROM SOCKETS 


out. From the weighbridge the pipe reaches the furnace 
doors where it is caught by the conveyor stops shown i in 
Fig. 3 and drawn into the furnace through steel ‘‘ flexible 
curtain ’’ doors.. These doors consist of a series of steel 
plates, each about a foot square, hinged one to another 





FiG. 3-PIPES ENTERING NORMALISING FURNAUE 
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so that they can be opened by the conveyor the necessary 
amount to admit the pipe, and no more, falling into 
position as soon as the pipe is in. Within the furnace 
the pipe is allowed to cool from moulding temperature to 
a black heat, the time in the furnace being adjusted to 
suit the dimensions of the pipe. On leaving the furnace 
the pipe is cleaned and fettled, as shown in Fig. 4, and 
stacked. 

The plant is made for continuous operation on pipes u 
to 7 yards in length and up to 2ft. in diameter. Ft will 
also take 6-yard and 4-yard pipes of diameters from 3in. 
upwards. A fracture of these spun iron pipes discloses a 
two-zone structuré, the’ outer zone consisting of closely 
interlocked dendrites in multi-directional formation, 
which gives high ductility and impact resistance. 
The inner zone has a characteristic centrifugal structure 
with finely dispersed graphite, which gives a high tensile 
strength. The effect of the Mairy process has been 
greatly improved by the introduction of a normalising 
furnace in the new plant. 








The French Maritime Technical 
Association. 


Tue Association Technique Maritime et Aéronautique 
is the only association in France which covers all 
technical progress in naval construction, shipbuilding, 
marine engineering, and aviation, and its membership 
includes representatives of those interests in many 
countries. Its annual session was held in Paris last week, 
when twenty-seven papers, several of them mathematical 
demonstrations of theories, were read during the four days’ 
sittings. In opening the first day’s proceedings, Monsieur 
Lelong, General Inspector of the Génie Maritime, gave the 
usual presidential summary of events during the past 
year, After explaining the new qualitative limitations 
of armaments, he said that new problems in warship 
design and construction would make an ever-increasing 
demand upon the skill and initiative of naval architects 
and engineers. Improvements had been carried out in 
all types of ships, notably in light surface craft, which 
had marked a new era in speed, and the ‘‘ Dunkerque,” 
during her recent trials, had largely exceeded the official 
speed of 29-5 knots, and had proved herself a remarkably 
handy battle-cruiser. She had been completed well 
within the contract time. Reviewing the activities of 
other countries in naval construction, and particularly 
those of Germany, Monsieur Lelong regretted that an 
increase in armaments should have followed upon the now 
obsolete naval conventions. A review of the French ship- 
building industry was distinctly pessimistic. Nevertheless, 
the replacing of old ships would necessarily provide work 
for shipyards when conditions were more favourable, and 
so far as builders were concerned, one of the most serious 
problems was to decide upon the manner in which the 
State could come to their assistance. The President made 
a brief comparison between the ‘ Normandie” and the 
‘* Queen Mary,” and said that each was distinctly national 
in character and was a remarkable product of the ship- 
builders’ art. . 

An account of researches on anti-fouling paints for 
ship’s hulls was given by Monsieur H. Rabaté, who con- 
cluded that a satisfactory solution was most likely to be 
found by a collaboration of chemists with’ biologists, 
and announced that, following the example of other 
countries, France is to have an experimental station on 
these lines on the coast near La Rochelle. In a discussion 
on the paper, it was emphasised that a perfect adherence 
of paint on the hull was essential to effective protection 
against fouling. This, however, could rarely be achieved, 
because insufficient time was allowed for the work. It 
was found that varnishes soon lost some of their anti- 
fouling qualities. Reports on the efficacy and stability 
of Japanese varnishes suggested a line of inquiry that 
might lead to profitable results. ; 

The difficulty of insuring the perfect electric welding of 
high-pressure vessels was shown in @ paper on the veri- 
fication of such welds by Monsieur Paris, chief engineer 
of the testing department of the Société Francaise des 
Constructions Babcock et Wilcox. He explained the 
necessity of exercising careful control over the operation 
throughout, and then of verifying the quality of the weld, 
which he considered could best be done by radiographic 
examination, notwithstanding the feeling of reaction 
against a method that was at one time regarded almost 
as infallible. It requires expert operators to secure good 
radiographs, and the cost of the installation is high. 
Monsieur Paris believes that it is the cost which has 
reacted against the process. He reproduced radiographs 
of welds showing the clearness with which the most serious 
defects are revealed, and others that are less distinct are, 
he said, of a kind that can be avoided by a supervision of 
the welding operator. Nevertheless, it appears that if the 
quality of welding is to be guaranteed, the material must 
be homogeneous, which is not the case with the mild steel 
sheet usually supplied. In the discussion which followed 
the paper there was some criticism of the radiographic 
process for naval construction. Owing to the length of 
welds and the difficulty of reaching them, this method of 
examining welds was declared to be impracticable. 

Suggestions for the most suitable types of aircraft 
carriers for the French Navy, presented by Monsieur 
Barjot, were based partly on strategical considerations, 
and partly on deductions from experience with aircraft 
carriers in other countries, and as this type of vessel is 
essentially vulnerable, the solution proposed is to reduce 
the tonnage to a minimum, and to give it sufficient speed 
for protection from submarines. In his opinion, the air- 
craft carrier is an offensive force and the armed cruisers 
accompanying it a “‘ resisting ” force, and there is conse- 
quently no necessity for the aircraft carrier to have arma- 
ment or protection. Monsieur Barjot believes that the air- 
craft carrier has introduced a fundamental change in the con- 
ditions of naval warfare which can only be compared with 
the ‘introduction of artillery on ships at the time of the 
Tudors and the Invincible Armada.” He proposes two 
types of carriers, one of 8500 tons with a speed of 28 knots 
and twenty aircraft, and another of 12,000 tons, which 


32 knots and forty aircraft. These conclusions were 
entirely opposed by Monsieur Rougeron, Director of the 
Technical Armament Services at the Air Ministry, who 
affirmed that the aircraft carrier must be a fast and pro- 
tected ship armed with 6in. guns as allowed under the new 
Convention. It should ve fast enough to overtake cruisers 
and attack them from a distance. The type he had in 
mind was exactly that of the German 18,500-ton carrier 
steaming at 38 knots, and carrying fourteen 6in. guns and 
twenty-five aircraft, which are themselves protected within 
the ship. He thought that it would be necessary to go to 
the maximum of 23,000 tons for the sake of adequate pro- 
tecti Monsieur Rougeron remarked that the Washing- 
ton and London Conferences imposed restrictions with the 
idea of preventing aircraft from driving the Navy off the 
seas, but the tonnage limitation would not prevent the 
aircraft carrier from attaining high speeds. The German 
solution, he said, was a good one. 

A note on the injection of petrol in aero engines with 
controlled ignition was presented by Monsieur J. Salez, 
who declared that this system was giving very good results 
in France in its present experimental stage, and that the 
Technical Services at the Air Ministry were adapting it to 
various types of engines. In view of the results obtained, 
it appeared safe to assume that petrol injection with con- 
trolled ignition for aero engines would become generally 
employed in the early future. One of the engines under 
trial is the Lorraine with nine radial cylinders in which 
petrol is injected under a pressure of 142 lb. per square 
inch. An advantage claimed for injection is that all the 
cylinders have the same gas mixture, which is not the case 
when a carburetter is used on a multi-cylinder engine. 
Trials of the Lorraine engine are said to have revealed 
many advantages in power, consumption, and the elimina- 
tion of trouble and risks with aero engines, such as the 
suppression of back firing and the effects of low tempera- 
tures at high altitudes. The only inconvenience is declared 
to be the complexity and precision of the pump and 
injectors, which, however, are well within machining possi- 
bilities and precision is less necessary as the pressure is 
reduced. 

At the final meeting on Friday last, the President, 
Monsieur Lelong, spoke feelingly of the loss they had sus- 
tained by the death of Sir Archibald Denny, who was a 
member of the Association, and whom they had all learnt 
to appreciate when he attended their meetings and 
banquets. It was with the deepest sorrow that they found 
themselves deprived of one who had acquired so high a 
place in the art of naval construction. As a mark of 
sympathy the meeting was suspended for a short time. 

A paper that gave rise to long discussion was one by 
Monsieur Le Besnerais on the “ Propulsive Stabilisation 





utilise for propulsion some of the energy absorbed by 
resistance to rolling. The idea is derived from a small 
boat called the ‘“‘ Autonaut,”’ built by H. Linden at Naples 
about forty years ago. The boat was equipped fore and 
aft with four flexible rectangular steel plates attached to a 
rigid bar, fixed at the centre by a bar in the longitudinal 
axis of the boat. In a slight sea the flexible plates acted 
like fins, and the incidence of pressure on them by the 
waves gave a forward movement to the boat. The speed 
did not exceed 3 knots. Though obviously impracticable, 
Monsieur Le Benerais thought that the idea was worth 
developing, and he carried out a number of tests with 
models at the experimental tank in Paris with fixed and 
mobile fins. He obtained interesting results, though 
nothing conclusive, and if further experiments gave 
promise of a practical application it could only be partial. 








A New Type of Rotary Filter. 


A NEw type of rotary filter for such purposes as de- 
watering paper pulp, &c., which is being made by T. An. 
Tesch A/B, of Stockholm, is illustrated by the engraving 
and section below. One of its characteristic features is 
that the filter cloth is carried, not on the usual perforated 
plate, but on corrugated battens of stainless steel plate. 
In this way, it is said, practically the whole of the surface 

















ROTARY FILTER 


of the cloth becomes effective in filtering action. The 
corrugations are plainly shown in the engraving without 
the filter cloth in place. 

The cross section shows how the filter acts without the 
assistance of a vacuum pump. The inlet to the filter and 
the discharge of the filter cake are on about the same 
level. Suction is created by the small difference in height 
between the pulp level in the trough and the level of the 
filtrate discharge, increased by the shovel action of the 
revolving drum. The filter drum rotating in the filter 
trough is provided with a number of shovels forming an 
equal number of cells. When the surface of the descend- 
ing drum dips into the pulp contained in the trough, only 
a very slight suction is created, which ensures the forma- 
tion of a porous cake, through which the filtrate is readily 
sucked. As the cycle advances, the thickness of the cake 





would be a reduction of the ‘‘ Ranger,” with a speed of 





increases, but the cake always being of a loose consistency, 


of Ships,” that is to say, systems of stabilisers that | pared 





it presents a comparatively small resistance to the filtrate, 
and the capacity of the filter is therefore relatively high. 
When the filter cells ascend above the pulp level, air is 
sucked in and the dewatering period commences. The 
cake is discharged by means of a couch roll and a lead roll, 
both provided with doctors. The cells, having been rid 
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SECTION THROUGH FILTER 


of the cake, are, on their further rotation, filled from the 
inside by the filtrate forcing out the air, thus assisting in 
keeping the filter cloth clean. 








Canadian Engineering News. 
(By our Canadian Correspondent.) 


Record Electric Output. 


Hydro-electric power production in Canada 
during 1935 established a new high record, showing a gain 
of 10-6 per cent. over the previous high production year 
of 1934. The output of central electric stations, which 
supply over 90 per cent. of the electric power production 
of Canada, during the year was 23,404 million kWh, com- 
with 21,160 million kWh in 1934. The power 
made available in Canada for ordinary use, computed by 
deducting the sum of exports to the United States and the 
amount supplied for use in electric boilers, was 15,796 
million kWh, a gain of 8-4 per cent. over the 14,574 
million kWh made available in 1934. The use of hydro- 
electric power has grown rapidly in Canada, playing a 

rominent part in the development of Canadian industries. 
Peles the last decade the capacity of hydro-electric 
installations in Canada has more than doubled, and the 
Dominion still possesses known reserves of hydro-electric 
power nearly five times as great as present developments. 
Of the total motive power used in Canadian manufactures, 
more than 75 per cent. is electric. 


Huge Highway Scheme. 


The announcement was made recently by Hon. 
W. A. Fallow, Alberta Minister of Public Works, that 
representatives of financial interests in the United States 
had unfolded to him a plan to build a 500,000,000 dollar 
highway system connecting Edmonton with the North- 
West Territories, Yukon, Alaska, and finally Siberia. 
The highway would reach the latter country through a 
tunnel under Bering Straits, and from the Asiatic end 
would pass on to the great cities of the Orient. When 
i the ammouncement Mr. Fallow said: “I am 
satisfied they are in earnest and that the highway will 
eventually come, but I am not prepared to say when. 
There are many obstacles to be overcome, and the scheme 
is still in the formulative .’ The first link of the 
project, it is reported, would be the building of a hard- 
surfaced road between Fort McMurray and Athabaska. 
Advantage would be taken of the abundant supplies of 
road building material to be found in the north country. 
At Fort McMurray there are the largest deposits of bitu- 
minous sands to be found on the continent, and these 
have already been proved of the greatest value in hard- 
surfacing some of the highways in Alberta. 


Nickel Exports Tripled. 

The growing importance of Canadian minerals 
in the country’s foreign trade is strikingly demonstrated 
by the fact that exports of non-ferrous metals and their 
manufactures amounted to 119,989,494 dollars in 1935, 
as compared with 103,709,496 dollars in 1925, while the 
percentage of exports of this group of commodities to 
total domestic i during that period from 
8-1 per cent. to 16-4 per cent. Ini ce, nickel last 
year led all base metal exports, amounting to 1,727,265 Ib., 
valued at 36,285,482 dollars, as compared with 1,181,521 Ib., 
valued at 28,913,230 dollars in 1934. Ten years ago nickel 
exports were valued at less than 12,000,000 dollars. 


Coal. 


Indicating the severity of the past winter in 
Canada are figures showing that during the intensely 
cold months of January and February the consumption 
of coal amounted to 3,746,521 tons, which was over three- 
quarters of a million tons more than in these months in the 
mild year of 1933. As a consequence of the demand for 
coal the output of Canadian mines in the first two months 
of 1936 amounted to 2,830,564 tons, while imports 
totalled 983,520 tons, an increase of 10,000 tons. Improv- 
ing economic conditions, however, are partly responsible 
for the advanced consumption of coal. These are shown 
by greater traffic on the railways, the continued use of 
coal in power stations where water power is not available, 
and greater activities in factories using this fuel to operate 
the machinery of their plants. 
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Phase Rotation Indicators. 


oe 


HASE rotation indicators, or phase sequence indica- 
4 tors, as they are also termed, are used to avoid the 
troubles that are liable to arise when paralleling polyphase 
transformers, &c., without a knowledge of the phase rota- 
tion. The determination of phase sequence is also essential 
when installing meters, &c., depending for their proper 
working on the current phase relationship between the 
vectors. The requisite phase sequence on diagrams 
of connections for polyphase instruments is usually 
indicated by marking the respective phases A, B, and C, 
or red, yellow, and blue, or R, Y, and B. ¢ Assuming 
the first designation, the instrument must be con- 














FIG. 1—FERRANTI INDICATOR 


nected so that the voltage in the phase marked A 
reaches its maximum value before that in phase B, the 
voltage in phase B its maximum value before that. in 
phase C, and the voltage in phase C its maximum before 
that in phase A, and so on. While the phase sequence 
may be quite clear at the machine terminals, the bus-bars, 
or at a junction box, it may be difficult to distinguish 
the individual phases at the far end cr at any inter- 
mediate position in the run of a cable, and accordingly, to 
determine the correct phase sequence at any point, where 
an instrument is to be connected to a system. Apart 
from connecting instruments correctly, the effect of 
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FIG. 2—ELLIOTT INDICATOR 


paralleling polyphase power circuits with different phase 
rotations may obviously be far from desirable. 

Without an instrument that will give the phase sequence 
the correct connecting up of watt meters, watt hour 
meters, power factor meters, and directional relays, may be 
a matter of luck. Phase rotation indicators are therefore 
marketed by firms specialising in the manufacture ofelectri- 
cal instruments such as Everett Edgecumbe, and Co., Ltd., 
Ferranti, Ltd., Elliott Brothers (London), Ltd., and 
Nalder Brothers and Thompson, Ltd. They are con- 
structed on practically the same lines and operate on 
the same principle. To take the Everett-Edgeumbe 
instrument as a typical example, it is essentially a 
miniature polyphase motor having a stator consisting of 
three coils and a metal disc rotor having an arrow marked 
uponit. The three flexible leads through which the current 


is fed to the motor each have spring grip terminals 
effectively shielded by rubber guards, so that the connec- 
tion can be made to a terminal or bare conductor. These 
clips are connected to leads coloured respectively red, 
yellow, and blue. When the clips are connected to the 
individual phases of a three-phase system, the motor 
dise rotates, and if the rotation is in the direction of the 
arrow, the phase sequence is red, yellow, blue, and is 
therefore correct, since it indicates that the voltages 
in the lines to which the red, yellow, and blue flexibles 
are connected reach their maximum value in the order 
red, yellow, blue respectively. If, on the other hand, 


the rotation is in the opposite direction to that of the 
arrow on the disc the phase sequence is incorrect, since 
the voltages in the lines are reaching their maximum 
value in the order red, blue, and yellow. 


a 


If any two 


Capacitor 





Fis. 3—NEON LAMP INDICATOR CONNECTIONS 


of the leads are interchanged then the disc will rotate 
in the direction of the arrow and the correct phase sequence 
is thus determined. When about to parallel two poly- 
phase circuits for the first time, tests are made on the 
circuits to ensure that the phase sequence in the two cases 
correspond. 

The phase sequence indicator usually supplied by 
Everett Edgceumbe, Ltd., for testing on instrument wiring, 
&c., is suitable for any voltage between 60 and 450 volts, 
the rotation being more vigorous the higher the voltage. 
It can be used up to 600 volts if it is not left in circuit for 
long periods. As an alternative the instrument is supplied 
with a winding suitable for any voltage between 0-5 and 
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Fic. 4—INDICATOR 


5 for determining the phase sequence on circuits energised 
from the secondaries of current transformers. 

The Ferranti phase rotation indicator—Fig. 1— 
works on the same principle and has coloured clips. 
To determine the phase rotation of unmarked bars or leads 
the clips are of course attached in any order until correct 
rotation is obtained as indicated by the arrow when the 
bars or leads may be marked with the phase colours 
corresponding to those of the clip handles. Two Ferranti 
models are made. One is for 40-500 volts and 25-100 
cycles, and may be used on 40-100 volts continuously, 
300 volts for one minute, and 500 volts for half a minute. 
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Fic. 5—INDICATOR AND POTENTIOMETER 
CONNECTIONS 


The other model is for 110-550 volts, 25-100 cycles, and 
is suitable for 100—400 volts for half an hour, or 550 volts 
for fifteen minutes. 

The Elliott phase rotation indicator is shown in Fig. 2. 
Like the instruments described, it consists of a small 
induction motor with its rotor in the form of a disc 
pivoted above three electro-magnets which form the 
stator. The instrument covers a range of 20 to 500 cycles, 
and from 40 to 500 volts, but it must not be left in circuit 
for a period of more than a minute. 


different principle to that of other instruments used 
for the same purpose was described some time ago by 
Mr. A. R. Hand in an article appearing in the General 
Electric Review, published by the General Electric Com- 
pany of America. It makes use of a small capacitor 
connected Y-fashion with two small neon lamps across 
the three-phase circuit to be tested, as shown in Fig. 3. An 





unequal distribution of voltages in the three arms 1, 2, 3 
occurs and the voltage across one neon lamp. becomes 


considerably greater than that across the other for a 
given phase rotation. In fact, the voltage across the 
latter lamp falls below the minimum breakdown or ignition 
value and the lamp ceases to glow. Only one of the lamps 
therefore glows at a time, and that lamp indicates the 
phase rotation of the applied voltage. The relations 
of the voltages and currents in the indicator are shown 
in Fig. 4. While neon lamps constitute non-linear 
impedances and are therefore not rigorously susceptible 
to vector treatment, they become equivalent to resistances 
after breakdown and are treated as such inthe article 
under consideration. 

The neutral point in the Y connection (O for three 
equal resistances) is displaced to the point O' when a 
capacitor is used. The location of the point O! is 
dependent on the direction of phase rotation of the three- 
phase system, as shown in Fig. 4, where the diagram (a) 
indicates the phase rotation 1, 2, 3, and (6) phase rotation 
3, 2, 1, a capacitor having an ohmic impedance equal 
to that of each of the two lamps being assumed. 

A consideration of the diagrams indicates that the 
relative magnitudes and phase relations of the Y branch 
voltages are fixed primarily by the fact that they must 
terminate at the points 1, 2, and 3 of the equilateral 
system voltage triangle. The resultant of the currents 
in the two lamps (proportional to and in phase with the 
voltages 0\-1 and 0!-3 across them) must be equal to the 
reversed capacitor current —Ic, which must lead the 
voltage Ec across the capacitor by approximately 
90 deg. 

To meet this requirement the neutral point must 
assume a position either near point | or point 3, depending 
upon whether the phase rotation is 1, 2, 3, or 3, 2, 1, 
respectively. This causes the voltage across the neon 
lamp in phase | or 3 respectively to drop to a low value 
and the p to be extinguished. The phase rotation is 
accordingly indicated by the location of the lamp that 
has the higher voltage across it and continues to glow, 
the voltage across the glowing lamp leading that across 
the dark lamp. 

The instrument consists of two potentiometer resist- 
ances connected in open delta across the circuit 
being tested, as shown in Fig. 5, tappings being provided 
to enable the instrument to be used directly on 115-230 
and 460-volt circuits. No changes in connections or 
other changes are necessary when switching from 25 to 
50-cycle circuits, and no damage is done to the indicator 
if an accidental over-voltage up to twice normal voltage 
is applied to the instrument for a short time, but both 
lamps will glow. A test switch is provided to test the 
correctness of connection of the device by short circuiting 
the capacitor and connecting each lamp across a separate 
phase, when they should, of course, both glow. Phase 
sequence or rotation designation 3, 2, 1 and 1, 2, 3 are 





A new phase rotation indicator operating on a totally | rep 


engraved on the case adjacent to the two openings over 
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the lamps, and the terminals which receive the leads from 
the three-phase source are identified with numbered 
engravings 1, 2, and 3. If, during a test, the lamp marked 
1, 2, 3 glows after the check switch is released, the phase 
rotation of the three-phase source is such that the voltage 
across the leads connected to terminals 1 and 2 leads the 
voltage across the leads connected to terminals 2 and 3 
by 120 -deg. 

The advantages claimed for this phase rotation indicator 
are: It is entirely static; it is sturdy and contains no 
fragile filaments; it gives unmistakable indications ; 
it will not burn out on moderate over-voltages ; it has a 
long life ; it is applicable to 115, 230, or 460-volt circuits, 
and its size, weight, and cost are low. 








THE FUEL RESEARCH STATION. 

THE annual visitation of the Fuel Research Station 
took place on Tuesday afternoon, June 9th, when guests 
were received by the Chairman of the Fuel Research 
Board, Sir Harold Hartley, and Dr. F. 8. Sinnatt, Director 
of Fuel Research. The various laboratories were inspected 
and the good progress made with the national coal survey 
was noted. Interesting experiments are being made on 
the blending of coals to extend the range of coal which can 
be used to produce metallurgical coke. The preparation 
of lubricating oil from coal is being closely studied, and 
the problems of coal breakage and coal cleaning. Various 
powdered fuel burners were shown in operation. Important 
work is being done on the problems of coal carbonisation 
and hydrogenation, and of special interest is the work 
being done on the hydrogenation cracking of tar. It 
has been found that low-temperature tar with no pre- 
treatment other than filtration to remove dust can be 
hydrogenated satisfactorily. In one passage through the 
supported molybdenum catalyst there is obtained a 
product which is free from pitch and which contains motor 
spirit amounting to 45 per cent. of the tar treated. By 
rocessing the high boiling oils the total yield of spirit 
becomes 76 per cent. by weight of the tar and 100 per 
cent. by volume. The crude spirit requires very little 
refining to make it a stable water-clear motor spirit having 
satisfactory properties, and it has a good anti-knock 
value with an octane number of 70 to 75. The scale of 
operation of the process has been increased in stages. The 
latest development is the design and construction of a 
plant capable of dealing with 1-2 tons of raw material 





per day. 
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The Production of Petrol by the 
Hydrogenation of Bituminous Coal* 
By F. E. SMITH, M.A.t 
(Concluded from page 622.) 


SpeciaL FeaturRES INVOLVED IN THE DESIGN AND 
CoNSTRUCTION OF THE PLANT. 


CerRTAIN features of the mechanical design have already 
been touched on, but it will be realised that many inter- 
esting details cannot be disclosed owing to their confidential 
nature. An attempt has, however, been made in the 
following pages to describe some aspects of the work 
which may be of general interest. 

The Design of Large Pressure Vessels.—As is now well 
known, ordinary carbon steels are liable to decarburisa- 
tion and embrittlement when exposed to hydrogen at 
elevated temperatures and pressures. The rate of attack 
is a function of the composition of the steel, the partial 
pressure of the hydrogen, the temperature, and the stress 
in the steel. The physical condition of the material is 
also important and large grain size is particularly detri- 
mental. At hydrogen pressures of 3000-4000 lb. per 
square inch, which are commonly employed, no appre- 
ciable attack occurs below 150 deg. Cent., when mild 
steel in the best metallurgical condition is subjected to 
stresses not exceeding 5 tons per square inch. An increase 
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Fic. 10—Development of High-pressure Reaction Vessels. 


of temperature to 300 deg. Cent. would, however, cause 
disintegration at a rapid rate.* 

A technique was therefore evolved at Billingham in 
1921 in connection with the development of the ammonia 
synthesis process, whereby any heavily stressed steel parts 
subject to high-pressure hydrogen were insulated thermally 
from e to high temperatures. In this way, hydrogen 
attack was avoided on the large forged reaction vessels, 
high-pressure pipes, valves, &c.; the design of the internal 
parts liable to become embrittled was such that they could 
be easily replaced when necessary. By 1926 the use of 
alloy steels was known to reduce the tendency to hydrogen 
attack, but it is only recently that chromium and other 
alloy steels have been discovered which are resistant to 
hydrogen under service conditions. 

Owing to the low coefficient of thermal conductivity in 
the case of oils and pastes, heat transfer is difficult and 
heat interch: cannot be carried out as efficiently as 
when dealing with the clean dry used for ammonia 
synthesis. In spite of the exothermic nature of the hydro- 
genation reaction, it is necessary to supply external heat 
to the reactants while at full pressure for starting the 
process, in order to avoid excessive interchange surface, 
and for control p . Also in order to build units with 
large total reaction volumes it is very desirable to join 
the vessels of largest size in series. The recent develop- 
ment of hydrogen-resistant material for the manufacture 
of high-pressure pipes and fittings, &c., has therefore proved 
to be of great value. 

Such steels have been widely used in the present plant 


- © Institution of Mechanical Engineers, York. 
¢ Chief engineer, I1.C.I. (Fertilizer and Synthetic Products), 
Ltd., Billingham. 





for pipes, forged fittings, and for some of the smaller 


size is still in the 
uncertainty which must always exist with regard to the 
soundness of castings, whether of “ straight ” carbon or 
alloy steel, material in this form has never been employed 
at Billingham for high-pressure parts of any sort. 
Fig. 10 illustrates the development which has taken 
place in the design of large high-pressure reaction vessels 
from 1922 to the building of the petrol plant. Vessel a 
represents a mild steel forging designed for the synthesis 
of ammonia at 3000 lb. per square inch. Vessel b was 
designed for a similar duty at 3750 lb. per square inch ; 
the use of nickel-chromium steel allowed of higher stresses, 
giving a correspondingly larger reaction volume. The 
method of construction employing a shrunk-on breech 
ring is worthy of note. Fig. 10 c shows a nickel-chromium 
vessel which was made for the large experimental hydro- 
genation plant referred to above. It follows the same 
general design as 6, but the shape was governed by the 
desire to have @ long, thin vessel, so that the hydrogen 
admitted at the bottom would provide natural stirring 
of the liquid reactants. 
The vessel illustrated in Fig. 10 d is also in nickel- 
chromium steel, and shows the design for the 
large-scale hydrogenation plant in 1933. In each case the 
effective reaction volume was as large as possible, having 
regard to the maximum size of forging obtainable, to the 
designs available for ing the end covers and joints, 
and to the necessity for having a relatively long shape in 
the case of the hydrogenation vessels. For the reasons 
already given, all these vessels were provided with internal 
heat insulation in order to the forging wall at a tem- 
perature below the range of hydrogen attack, and low 
enough to avoid any appreciable decrease in the tensile 
strength of the steel. The effective volume of vessel d 
relative to the other designs is therefore even greater than 
would be indicated by a comparison of the gross volumes 
given in each case. ' 
The method of making the large type of cover joint used 
on forgings a, 6, and c was extremely and is 
shown in more detail in Fig. 11. These designs, however, 
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FiG. 11—Details of Screwed Breech Ring Type of Large High- 
pressure Joint. 


had the disadvantage of requiring a great mass of very 
expensive forged material in order to carry the screwed 
ring, and necessitated swaging down the other end of the 
forging with a consequent reduction in the maximum 

volume which could be obtained. 

The provision of adequate high-pressure reaction volume 

is a matter of major economic importance and considera- 

tion was therefore given to possible designs which would 

give a larger effective volume from the maximum size of 
forging than could be obtained with the existing technique. 

The ideal aimed at was a simple cylindrical barrel forging 

which could be closed at both ends by means involving a 

minimum of weight on the body forging itself. The type 

of vessel shown in Fig. 10 d was eventually evolved. 

For pressures of 3750 Ib. per square inch and diameters 

of the order of 5ft., a bolted joint becomes almost im- 

practicable. Not only would the be, extremely 

heavy, but it is not possible to fit sufficient bolts on 

any reasonable pitch circle. An entirely new 

was therefore made, and in conjunction with the English 

Steel Corporation a special joint was developed, depending | 
on the use of tapering segmental clamps.’ This joint is 
now likely to come into general application for high-pres- 
sure work of all kinds, the actual details of design and the 
material of the joint ring itself depending on the circum- 
stances involved.* In the case under review, a hollow steel 
ring is employed as the sealing member in such a way that 
once a gas-tight joint has been made the gas pressure auto- 
matically expands the ring and seals the joint (Fig. 12). 
It is noteworthy that one of these large joints can be com- 
pletely dismantled in approximately 14 hours, and can be 
assembled in about twice that time. 

The stress calculations for this type of joint are complex 
and involve a number of assumptions. It was therefore 





iE, British Patent Specification, No. 305,609. Abri its of 
Specifications, 1934, 99 (i), page 94; No. 362,689, ddid., 
1933, Group X XVI, page 24. 


vessels, but their application to forgings of the largest | full scale 
velopment stage. Owing to the | figures 


satisfactory to find that the strains as measured during 
tests were in close agreement with the design 
. The experimental taken in developing this 
joint, prior to its application on the large scale, consisted 
of tests on a 6in. diameter joint in mild steel and a some- 
what makeshift application to a mild steel forging, 4ft. 
in diameter. It should be noted that the bolts are not 
required to take any effective load under working con- 
ditions, but are only necessary during the process of 
assembly or dismantling. 

A comparison of vessels c and d, Fig. 10, clearly demon- 
strates the advantage of the latter design, not only in 
effective use of material, but also from the point of view 
of stress distribution. The maximum stress on the plain 
cylindrical portion of the body forging is 8 tons per square 
inch in the case of vessel c, and 11 tons per square inch for 
vessel d, giving a factor of safety of 4 on the ultimate 
strength of the material in the latter case. The stress in 
this and similar cases is calculated on the strain energy 
theory of elastic failure. 

The adoption of such high stresses with confidence is 

t on the knowledge that the forging will not be 
subject to hydrogen attack, to chemical corrosion, or to 
any form of hydraulic shock, and these gg are carefully 
covered in the design of the plant. It is also essential 
that the forging itself should be up to specification, not 
only as regards a limited number of test samples taken 
from one or both ends, but that it should be sound as a 
whole and as homogeneous as possible. To obtain certainty 
in this matter is by no means easy in the case of alloy 
steel forgings produced from an ingot of 150 tons weight, 
but every possible care is taken to inspect and check 
the progress of manufacture at all and to keep a 
complete thermal history from the casting of the ingot 
to the finished forging. 

Such detailed inspection and recording is much more 
complete and elaborate than is usually employed in general 
engineering practice, and the effective results obtained are 
due to the very close co-operation of steel maker and 
purchaser. 

The manufacture of the steel and of the forging is 
inspected at all stages, and in collaboration with the 
steel makers a report is prepared covering the melting of 
the steel and the casting of the ingot. After the core has 
been removed, the ends of the hollow billet or ingot are 
sulphur printed in order to ensure that the top and 
bottom croppage has been adequate, and also to ensure 
that the hole made by the removal of the core has been 
sufficient to remove all the central weakness present in the 
original ingot. In addition, any laps, surface cracks, &c., 
are also removed. The latest developments in the pro- 
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Fic. 12— Details of the Vickers-Anderson Type of High-pressure 
Joint. 


duction of such large hollow vessels tend towards a method 
of forging whereby the original ingot is not allowed to 
become cold until a considerable amount of forging has 
been done on it, and the first opportunity to carry out 
sulphur printing and i tion occurs when most of the 
forging has been done. Although in such cases the sulphur 
printing, &c., has to be deferred until this stage, this 
examination is always done before machining so as to 
ensure that all unduly segregated material has been 
removed. 

After all forging has been completed, the forging is 
rough machined, and is then heat treated. From the users’ 
point of view, it is most important that the heat treatment 


hshould be absolutely correct, since the resistance of the 


vessel to hydrogen attack and general service conditions 
can be appreciably diminished by any errors in tempera- 
ture control during this treatment. 

After heat treatment, and before final machining, test 
pieces are marked out and stamped at each end of the 
forging. Tensile, bend, and impact test specimens are 
taken from various parts of the wall thickness in a trans- 
verse direction-relative to the main direction of hot work- 
ing. The broken test pieces are sectioned and examined 
microscopically as a further check on the heat treatment 
and on its uniformity. 

In addition to these tests, certain parts of the forging 
may be macro-etched to ensure that the material is free 
from undue segregation. It is, of course, appreciated by 
all concerned that such large vessels cannot be produced 
entirely free from segregation, but it is most important 








6 Jl., Iron and[Steel Inst., 1933, Vol. 128, page 383. 


®§ Toe Enarveer, 1931, Vol. 132, page 428. 


that segregation should be kept to an absolute minimum, 
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and that it should be m the most harmless position in the 
forging. For example, a large flat cover for closing the 
end of the forging should be made in such a fashion that 
the normal segregation is located in a zone through the 
centre of the cover and running parallel to the upper and 
lower faces. For a large cylindrical pressure vessel the 
finished forging represents little more than one-third of 
the weight of the initial ingot, owing to the necessity for 
eliminating the segregated portions. 

If the test results and the microscopic examination are 





satisfactory, finish machining of the forging proceeds, and 


for relatively large work, but the following description of 
heavy duty welding may be of interest. 

A butt welding plant was required for the above work 
which would deal: with a maximum sectional area of 30 
square inches. It is believed that this was some three 
times the size of any apparatus which had previously been 
in operation in this country, and an entirely new machine 
had to be designed and fabricated before manufacture of 
large sections of the main plant could be commenced. 
It was realised at an early date that this machine was one 
of the key points of the entire construction programme, 








Fic. 13——Butt Welding Machine. 


here again scrupulous inspection is necessary, since the 
types of joint used depend for their success on the accuracy 
of machining the jomt faces. All machining rag, sharp 
corners, &c., must be removed to ensure freedom from 
sources of stress concentration. 

After final machining is complete the vessel is assembled 
for hydraulic test. This consists in bringing the complete 
assembly up to a pressure of 14 times the working pressure 
(z.e., 5625 lb. per square inch), and taking measurements 
of the circumferential and longitudinal strains and of the 
volumetric stretch, as the pressure is increased to a 





and special efforts were made to accelerate its design and 
construction. It was, in fact, working on a production 
basis within eighteen weeks of placing the order, and the 
actual fabrication of the machine from the receipt of 
drawings was achieved in the record time of 5} weeks. 
The machine, as set up for the experimental welding of 
rail sections, is illustrated in Fig. 13. Its construction 
necessitated the use of iron and steel castings, fabricated 
work, and forged hydraulic cylinders, and involved much 
intricate machine work. It weighs altogether some 25 tons 
and its produetion can rightly be regarded as a remarkable 


place. As a result of chemical and engineering research 
advances in technique are continually being made, and it 
is often necessary to incorporate improvements in the 
plant design and even to make considerable alterations to 
construction work already complete. It is essential, 
therefore, to maintain the elosest liaison between the staff 
engaged on research, design, construction, and running 
of the plant sections concerned, and the whole organisation 
has to be as flexible as possible. Accordingly all design 
and construction work is controlled and most of it carried 
out by the company’s own staff. 

For the building of the hydrogenation plant the design 
and construction staff was increased from 150 to 400, and 


Properties of weld. 








— —) Properties 
As | After nor- | of tube, 
welded. | malising. 
Yield stress, tons per square 
eee 44 clus. reek. + serene 17-4 17-0 16-4 
Maximum stress, tons per’ 
square inch anin Ake ee 24-1 26-3 
Elongation on 2in. per cent. 11-0 25-0 41-0 
Reduction of area a 18-4 41-8 68-0 


in all some 7000 additional men were taken on by the 
company during the construction period. It is estimated 
that an additional 10,000 men were also employed by 
contractors in their own works or on the site during the 
peak period. 

In order to achieve the earliest possible completion date 
and to minimise the difficulties caused by the novel nature 
of the designs and the inexperience in this type of work of 
the additional staff, the whole programme was planned in 
great detail under six main heads split into 700 sections, 
which were further divided when desirable. These pro- 
grammes were under continuous review and each section 
was revised from time to time as became necessary. 

The project was authorised in July, 1933, with a 
nominal completion time of eighteen months, to include 
the design, fabrication, erection, and preliminary testing 
of the plant. During the development of the design and 
after construction had commenced the scope of the work 
was much increased, the output of the plant being raised 
from 100,000 to 150,000 tons of petrol per year by the 
addition of plant for the treatment of creosote. In spite of 
this additional work and of the many difficulties and 
delays which were encountered due to the new type of 
plant and technique which had to be employed, the first 
unit of the new plant, namely, the sulphur removal 
section, was put into operation in July, 1934, and the first 
hydrogenation unit was started at the end of January, 
1935, almost exactly eighteen months from the commence- 
ment of the work. The whole of the plant was handed over 
to the operating staff at the end of May, 1935. 

Credit for this result is due to the staff and workmen 
directly involved and to the various contractors, who 
carried out much novel and difficult work with great 
enthusiasm and success. 

Conclusion.—_No attempt has been made to deal with 





the economies of the process from the industrial or from 





























Fic. 14—Weld before Removal of the Internal and External Rags. 


maximum and then decreased to zero. Pressure- 
deflection curves are plotted, and these should show, of 
course, that the forging has undergone no permanent set 
during the test. 

The service history of the forgings is recorded in great 
detail and in addition visual and metallurgical examina- 
tions and hydraulic tests are carried out at regular intervals 
or when considered desirable for special reasons. The 
complete record of each forging thus obtained is not only 
a safeguard against accident, but enables the special 
features of each vessel to be correlated, giving the best 
possible guidance with regard to the use of vessels on 
particular duties and showing whether service conditions 
are affecting the forging in any way. The data so accumu- 
lated, moreover, are of the greatest value in developing 
new designs. 

Large-scale Butt Resistance Welding.—It -has already 
been pointed out that the hydrogenation process involved 
a new departure in the large-scale high-pressure technique 
hitherto employed, owing to the necessity of handling 
the reactants at full pressure and temperature in pipes 
and fittings of hydrogen resistant steel, having a high 
alloy content. Such tubes cannot be joined by any ordinary 
process of electric arc welding without seriously disturb- 
ing the composition of the steel, with a consequent adverse 
effect on the resistance to hydrogen attack and to creep 
at high temperatures. 

For certain parts of the process it was essential to 
have these tubes in lengths longer than could be supplied 
by the tube makers, and electric butt resistance welding 
had to be adopted as the only known method of welding 
which would avoid serious disturbance to the composition 
of the steel. The general technique of resistance welding 
is, of course, well known on the small scale, and the I.G. 
Farbenindustrie in Germany have used it successfully 


achievement of British industry. The maximum electrical 
load on the machine is 600 kW, and the up-set pressure is 
obtained hydraulically. The machine is entirely auto- 
matic in its action once it has been set in accordance 
with the requirements of the particular section to be 
welded. The actual settings are obtained by experience 
and by making and examining test welds prior to carrying 
out, production work. When welding pipes the internal 
rag is removed by a special hydraulically operated cutter 
immediately after the weld has been made, and while the 
metal is still red hot. The external rag is very easily 
removed by chipping and grinding when the welded part 
has been removed from the machine. The welded section 
is then normalised to refine the structure. 

In view of the possible applications of such heavy flash 
welding technique to general engineering practice, Figs. 14 
and 15 have been prepared to illustrate a typical weld on 
a heavy section mild steel tube 6f;in. outside diameter by 
4in. inside diameter. Fig. 14 shows the weld after macro- 
etching and before removal of the internal and external 
rags. A very faint line can be seen at the actual weld 
junction due to a slight change in the microstructure as 
a result of the welding. Fig. 15 shows an exactly similar 
weld after normalising and removing the rags. It will be 
noted that the weld junction itself is now quite invisible, 
but there is a slight change in structure between the 
material heated to a high temperature during the welding 
operation and the rest of the tube. 

The table in thenext column gives the physical properties 
of a mild steel tube 3in. internal and 4}in. external 
diameter, in the vicinity of a weld and on a portion of the 
tube in its original condition. 

Scope and Progress of Construction Work.—An out- 
standing feature of the type of plant under consideration 





is the exceedingly rapid rate at which development takes 


Fic. 15—Weld after Normalising and Removing Rags. 


the wider national point of view. It may be mentioned, 
however, that permanent direct employment is given by 
the present plant to some 2000 men at Billingham and to 
an equal number in the mines. There is, too, the very 
great advantage that work of the type described involves 
advances in technique which are likely to be of service to 
general industry in this country. This applies not only to 
the detail design of plant and equipment, but also to the 
development of new steels and to general methods of 


engineering. 








Dust Cottector Patent AMENDMENT.—On May Oth, 
6th, and 7th, Mr. Justice Luxmoore heard an appeal of 
Davidson and Co., Ltd., to amend their patent specifica- 
tion No. 223,786 relating to apparatus for the removal of 
dust and grit from dust-laden air or from flue gases. The 
appeal was opposed by the General Electric Company, 

td., and James Howden and Co. (Land), Ltd. The 
collector affected by the amendment is of the shunt- 
suction (“‘$.S”’) type. It consists of a primary collector 
with its axis horizontal acting in conjunction with a 
secondary collector, into which the primary collector dis- 
charges its dust. The object of the amendment is to limit 
the invention to a combination including a secondary 
separating chamber by which the dust is evacuated and 
the purified air or gas returned to the main air or gas 
stream. The Patent Office disallowed the amendment, 
arid appeal was therefore made to the High Court. Mr. 
Justice Luxmoore allowed the amendment and the claim 
now covers a specific arrangement in which there are in 
combination a primary centrifugal separating chamber and 
a secondary. centrifugal separator, both working under 
suction, and with the purified air or gas outlet from the 





second separator led back to the air or gas main. 
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Markets, Notes; and. -News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


Iron and Steel Exports Improve. 


The Board of: Trade ‘Returns for May show that 
the exports of iron and steel improved during that month 
by 26,571 tons, compared with the April total, and in 
value by £472,564. The May exports amounted to 
204,090 tons, valued at £3,200,249, against 177,519 in 
April, valued at £2,927,685. The improvement was 
spread over most sections of the trade. The exports of 
pig iron, however, showed a decline from 9053 tons in 
April to 7924 tons in May. Of the May total, British 
countries took 1699 tons, Germany 653 tons, and France 
1416 tons, the figures for these countries in April being 2179 
tons, 2010 tons, and 2904 tons respectively. An item of 
1000 tons to the United States, however, helped to redress 
the balance. There was a marked improvement in the 
exports of ferro-alloys which jumped from 757 tons in 
April to 1314 tons last month. The increase was chiefly 
due to a rise in the exports of spiegeleisen and ferro- 
manganese from 509 tons in April to 1073 tons in May. 
Steel blooms, billets, and slabs were exported to the 
extent of 1029 tons in May compared with 747 tons in 
April, and 1442 tons of sheet bars, tin-plate bars, wire 
rods, and bright steel bars were exported, against 707 
tons in the previous month. A heavy increase also took 
place in the quantities of general steel sent abroad which 
rose from 14,972 tons in April to 22,288 tons in May. Of 
last month’s total South Africa took 2393 tons, India 
2579 tons, Canada 869 tons, and other British countries 
3202 tons. The exports of girders, beams, joists, and 
pillars also showed a satisfactory improvement in May 
to 3085 tons compared with 1954 tons in April, whilst in 
the case of hoop and strip there was an increase from 3557 
tons in April to 4223 tons in the following month. A 
noticeable advance was made in the exports of plates and 
sheets jin. thick and over, which from 10,976 tons in 
April rose to 16,953 tons last month. Whilst the quan- 
tities sent to India and other British countries declined, 
the exports to Canada and Australia improved to 2431 
tons and 904 tons respectively, from 430 tons and 262 
tons. The exports of plates and sheets under fin. thick, 
which in April totalled 11,768 tons, in May reached 13,497 
tons. Of the May total, 3443 tons were sent to Canada, 
2178 tons to other British countries not specifically men- 
tioned, 2989 tons to the Argentine, and 1148 tons to 
Mexico. There was a decline in the exports of galvanised 
sheets from 19,678 tons in April to 17,613 tons last month ; 
whilst the exports of tinned plates dropped from 30,699 
tons to 29,890 tons. In May 20,242 tons of railway material 
were sent abroad, com with 18,131 tons in April. 
Of the May total, 11,567 tons were steel rails and 6729 
tons were sleepers. Canada was Great Britain’s best 
customer in May taking 21,876 tons, Denniark being 
second with 21,101 tons, and South Africa next with 
19,686 tons. 


A Decline in Steel Imports. 


There was a slight decline in the imports of 
iron and steel in May, the total being 117,481 tons, valued 
at £907,778, compared with 120,773 tons, valued at 
£1,005,458 in April, there being thus a fall of 3292 tons and 
£97,680. A considerable increase, however, took place 
in the imports of pig iron, from 7975 tons in April to 
21,039 in May. This movement reflected the scarcity of 
pig iron in the British market, and of the May total 
12,244 tons came from India and 8795 tons from foreign 
countries, compared with 4442 tons and 3533 tons respec- 
tively in April. The imports of ferro-alloys fell from 
6025 tons in April to 4453 tons last month. There was a 
decline also in the quantity of blooms, billets, and slabs, 
which in April amounted to 39,105 tons and last month 
totalled 37,637 tons. Of the May imports 18,151 tons 
were from France, 11,699 tons from Belgium, and 2904 
tons from Germany. The quantities of sheet bars imported 
last month also were less than in April at 7098 tons, com- 
pared with 9581 tons. The only countries supplying this 
material were Germany (6090 tons) and France (1008 
tons). There was a sharp decline in the imports of 
wire rods to 6300 tons from 10,900 tons in April. The 
tonnage of girders, beams, joists, and pillars brought into 
the country in May amounted to 3773 tons, against 4745 
tons in the previous month. The May total included 
1126 tons from Belgium, 1620 tons from France, 1027 
tons from other foreign countries. There was an increase 
in the imports of hoop and strip from 3296 tons in April 
to 4732 tons in May, but the imports of plates and sheets 
dropped to 2955 tons last month from 4137 tons in April. 
The imports of railway material decreased from 4051 
tons in April to 1958 tons last month. The largest 
imports of iron and steel in May came from Belgium, and 
amounted to 39,377 tons, France being next with 24,429 
tons, and India third with 12,248 tons; Luxemberg 
sent 9053 tons, Germany 7899 tons, Sweden 7048 tons, 
and Canada 3892 tons. 3 


The Pig Iron Market. 


Since the recent advance in prices there has been 
a rather more comfortable feeling in the pig iron market. 
Previously the uncertain position was irritating, alike to 
producers and consumers, and as it is now assumed that 
quotations will remain unaltered for some time, users 
can adjust the prices for their own products accordingly. 
The users of foundry iron are still feeling some uncertainty. 
The makers did not participate in the general increase of 
iron and steel quotations, and the.position is that a rise 
of 5s. per ton on the current prices will take place on 
July lst. As none of the makers are able to accept busi- 
ness for delivery before that date, this may be regarded 
as an official premium on the ruling quotation. So long 
as they can get the iron consumers are not likely to object, 
but the requirements of the foundries seem to be increas- 
ing, and some nervousness exists as to the situation that 


difficulties stand in the way of increasing the make of 
foundry iron, chief of which is the insistent demand from 
the steel works for basic and hematite; There is a shortage 
in all districts and consumers requiring iron for near 
delivery find it extremely difficult to cover their require- 
ments. On the North-East Coast the situation has become 
rather easier, and local users are receiving fairly regular 
supplies. Midland irons, however, are still coming into 
the district, and are needed to fill the gap between con- 
sumers’ requirements and the production. Small ship- 
ments are now being made to Scotland, but users there are 
not by any means receiving their normal supplies. In 
view of the practical impossibility of obtaining delivery 
before July, the price of Cleveland No. 3 may be called 
70s. d.d. Teesside and Falkirk. The situation in the 
Midlands has become no easier, and the makers are ration- 
ing their output amongst their customers. Little new 
business has been transacted since the Whitsun holidays, 
and the producers appear to be concentrating upon over- 
taking arrears in deliveries. In some cases they are 
badly behind on old contracts and naturally consumers are 
pressing to get their iron before the higher, prices become 
effective in July. The recent advance in the price of 
hematite has had no adverse effect upon the demand, and 
large quantities are passing into consumption. A number 
of consumers seem prepared to buy for delivery over the 
second half of the year, and the producers are selling on 
the understanding that undelivered balances after Decem- 
ber shall be subject to any revision that may be made 
in prices. After July Ist it is expected that the loyalty 
rebate system will be introduced in the hematite market, 
by which prices will be advanced 5s. per ton and a rebate 
of 5s. allowed to approved consumers. 


British Iron and Steel Production. 


The British Iron and Steel Federation’s report on 
production in May states that the output of pig iron 
increased to 661,000 tons from 629,800 tons in April and 
558,900 in May last year. The output includes, 150,200 
tons of hematite, 360,100 tons of basic, 123,500 tons of 
foundry, and 11,900 tons of forge iron. The tonnage of 
steel ingots and castings produced reached 963,000 tons, 
compared with 984,200 tons in April and 853,300 tons in 
May, 1935. At the end of May 112 furnaces were in blast, 
three having been blown in and three put out during the 
month. The report does not give details, but one furnace 
was blown in at each of the following works :—John 
Lysaght, Ltd., Scunthorpe; the Workington Iron and 
Steel Company, Ltd.; and Stewarts and Lloyds, Ltd., 
Islip. One furnace was also blown out at Stewarts and 
Lloyds Islip Works, one at the Earl of Dudley’s Round Oak 
Works, Ltd., and one at the Charcoal Iron Company’s 
Backbarrow Works. The following table gives the 
average monthly output of pig iron and steel over a period 
of years and the production for the past four months :— 


Pig iron. Steel. 

Tons. Tons. 
1913—Monthly average .. 855,000 638,600 
1920— % - Uh 9,500 755,600 
1929— » a .. 632,400 803,000 
1933— P .. 344,700 585,300 
1934— 497,400 737,500 
1935— , 535,500, 820,200 
1936—February 584,700 938,500 
March 633,600 980,100 
April 629,800 984,200 
May.. 661,000 963,000 


Scotland and the North. 


All sections of the Scottish steel trade are fully 
engaged with perhaps the exception of the bar iron makers, 
who could do with more new business. The number of 
transactions during May was limited by the reluctance of 
the steel makers to enter into fresh contracts until the 
situation had become clearer, and even now when the price 
position is assured they are somewhat careful in entering 
into forward transactions. Business is very largely upon 
home account, and although there have been spasmodic 
improvements in the export markets overseas business 
generally has failed to develop the strength which was 
expected earlier in the year. The Scottish steel works can 
regard this feature with indifference, as they have little 
surplus left tosend abroad. Nevertheless, they have shown 
a desire to keep old-established connections in foreign 
markets, and at times are prepared to make an extra 
effort to obtain business which has been offered. The 
Scottish engineering trades are busy in nearly every 
department, particularly the marine and engineering 
concerns, and are taking good supplies of steel. Lately 
there has been a lulbin the placing. of new business for 
ships, and the steel makers are watching the position care- 
fully, as the number of launches recently has exceeded 
new contracts. The Scottish structural and engineeriig 
concerns continue to absorb heavy quantities of joists 
and sections, and a good tonnage of plates is going to the 
boiler makers. Some of the re-rollers state that they 
would like to see more new orders coming forward, but 
any decline in activity is looked upon as a seasonal move- 
ment, and there is no falling off in the confidence with 
which the future is regarded. The recent rise of 6s. in 
small steel bars and strip may tend to hold up business a 
little, but most of the works have sufficient orders in 
hand to keep them busy for a Jong time. In Lancashire 
the recent increases in the price of steel created no surprise, 
excepting amongst the users of small bars and strip,’ a 
number of whom were not well covered and, naturally did 
not regard the advance with favour. The position at the 
steel works has not altered for weeks, and-most of the 
makers are struggling to overtake arrears in deliveries. 
In the lighter branches of the trade the demand is equally 
insistent. Lately there has been a brisk call for bright 
drawn steel, the price of which is unaltered at £13 10s. 
basis. It is expected, however, that an upward move- 


Unless otherwise specified home trade quotations are delivered f.o t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


The British (Guest Keen Baldwins) Iron and 
Steel Company, Ltd., will restart the Dowlais coke ovens 
under an arrangement with the Powell Duffryn Associated 
Collieries, Ltd. The ovens have not been operated since 
1930. .The Fairfield Shipbuilding and Engineering Com- 
pany, Ltd., Chepstow, Mon., has secured an order for 
eight 50-ton bogie bolster trucks for the London, Midland 
and Scottish Railway Company. Extensions which are 
being made at the works of Thomas Bolton and Sons, 
Ltd., Froghall, Staffs., include the erection of a new 
machine shop and the construction of a new rolling mill. 
William Hamilton and Co., Ltd., Port Glasgow, will 
receive the Admiralty order for a mine-sweeping sloop. 
The contract is subject to the settling of certain points of 
detail, and forms part of the 1936 programme. The 
machinery for the sloop will be supplied by Alexander 
Stephen and Sons, Ltd., Govan. The Wallace Foundry 
at Dundee, which has been closed for some time, is to be 
reopened. It was acquired in 1921 by Fairbairn, Lawson, 
Combe, Barbour, Ltd, textile and general engineers, 
of Leeds. An order for 50,000 tons of non-eaking coal 
has been placed with Francis Fenwick Tyne and Wear 
Company, Ltd., of Neweastle-on-Tyne, by the National 
Coke and Oil Company, Ltd. Delivery is to be made 
during the next six months to the company’s coal dis- 
tillation plant at Erith, Kent. The order for auxiliary 
switchgear and cables for the new generating station of 
the Fulham Borough Council was secured by Malcolm and 
Allan (London), Ltd., and not by Maleolm and Allan, Ltd., 
of Glasgow, as stated in our issue of June 5th. The 
Department of Overseas Trade announces that the 
following contracts are open for tender :—Johannesburg 
City Council: Supply, delivery, and erection of a tar and 
bituminous macadam plant, with a capacity of 10-15 
tons (2240 lb.),per:hour (Johannesburg, July 11th); ten 
circuit breakers and one linking unit and spares (Johannes- 
burg, July 30th). Indian Stores Department: Steel 
angles, channels, flats, hexagon bars, rivet bars, rounds, 
square, tees, plates,’ steel sheets; iron rounds, steel billets, 
hoops and rods, as required, from the period October Ist, 
1936, to September 30th, 1937 (Miscellaneous Branch, 
Simla, July 6th); two 3-ton level luffing electric quay 
cranes and spares (Chief Controller of Stores (Electrical 
Section), Simla, July 16th). New Zealand Posts and 
Telegraphs Department: 20 tons of hot dip galvanised 
hoop steel, lin. by 12 B G (Wellington, August 1lith). 


Copper and Tin. 


Business in the electrolytic copper market has 
been below normal. Whilst this is due in a large measure 
to the uncertainty caused by the political: and labour 
outlook on the Continent, traders are finding that the 
clearing arrangements between Great Britain and a 
number of important consuming countries are handi- 
capping business. Merchants selling to foreign consumers 
have to wait so long for their money that they are inclined 
to adopt a cautious attitude towards fresh sales. The Con- 
tinental strikes have resulted in:some hedging against the 
possible devaluation of the franc. The impression. is 
strongly held that, notwithstanding all the adverse circum- 
stances, the production of copper is less than the con- 
sumption, with the result that stocks are being gradually 
reduced. Most of the consuming countries would gladly 
buy copper were the financial position more favourable. 
Ameriean producers are credited with the intention of 
raising their prices to 10c. c.if. This seems well within 
the bounds of possibility, provided there is no increase in 
production, and at the moment the producers are adhering 
to their agreement on this point. ... The continued fall 
in the price of tin illustrates the want of confidence in the 
situation in this market. This week values fell to the 
lowest level for the past three years and at the moment 
there seems little sign of a recovery. Rumours regarding 
the difficulties the producers are finding in arranging for 
the continuance of the international tin restriction scheme 
after the end of the year are in circulation, but too much 
credence should not be attached to these reports, since 
it is certain that no effort will be spared to keep the 
scheme in operation. A certain amount of buying by the 
Continent has at times imparted a little life to the market, 
but transactions with America have been on @ small scale. 


Lead and Spelter. 


Considerable interest is shown in the lead market 
as to the effect which the labour troubles in France and 
Belgium will have upon the position in this country. 
Deliveries of foreign lead have been -held up and as a 
result some metal which would have gone to the Continent 
has been disposed of on the London market. The pro- 
ducers have continued their policy of meeting the require- 
ments of the market and, have sold with freedom, particu- 
larly for forward delivery. There has been less prompt 
metal available, but even for this delivery the situation 
has become somewhat easier. The fact that practically 
all the lead reaching this country is disposed of in satis- 
faction of old contracts is responsible for the contango 
rate being only 2s. 6d.... In the spelter market prices 
have declined in sympathy with other commodities. It 
is suggested that the worst feature of the situation is that 
production is in excess of consumption and is tending to 
increase. The demand Ieaves'a good deal to be desired, 
in spite of the fact that battery makers and the manu- 
facturers of bearing metals are taking fair quantities. 
An improvement in the requirements of the galvanising 
industry, however, would be quickly refiected in a better 
tone in the spelter market. In the United States the 
stocks have increased during the past few months, and 
on May 3lst amounted to 81,710 tons compared with 
80,782 tons on April 30th. Production also rose to 
44,905 tons and the deliveries to 43,977 tons compared 








will rule in the latter part of the year. Considerable 





ment will occur before long in this department. 


with 43,252 tons and 42,311 tons respectively in April. 
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Current Prices ‘for Metals and Fuels. 


Makers’ official home trade prices per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


British Steelmakers : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 

N.E. Coast— fed £ s. d. 
Hematite Mixed Nos. ee oe Sa 3 20 
No. 1 - 40 6.. 33 6 

Cleveland— anys Teesside Area) 
No. 1 a 313 6. 3 4 0 
No. 3 G.M.B.. 3 10 bse 3 16 
No. 4 Forge .. .. 3 0-0 8; 3.0 6 
Basic (Lese 5/- rebate) . 318° 0 .: — 
MipLanps— 
Staffs— (Delivered to Black Country Station) 
North Staffs. Foundry... 315 0. — 
” » Forge .. 3 10 0. se 
Basic (Less 5/- rebate).. 315 0 .. sar 
Northampton— 
Foundry No.3 .. .. 312 6.. — 
Forge eS! Bt P.O — 
Derbyshire— 
~, No.3 Foundry .. .. 315 0 — 
BR: Ajit s-: 0 RS _ 

ScoTttanp— 

Hematite, f.o.t. furnaces 4 0 6. — 
No. 1 Foundry, ditto .. 4 1 6.. — 
No. 3 Foundry, ditto .. 319 0.. 

Basic, d/d (Less 5/-rebate) 315 0... .. — 

N.W. Coast— 4 0 6d/d Glasgow 
Hematite Mixed Nos. 4 6 0 ,, Sheffield 

412 0 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 

Lancs.— £ a. d. £ s. d. 
Crown Bars 5 ete 9 6 O 
Best Bars . 1012 6.. 912 6 

8. Yorxs.— 

Crown Bars 10 2 6 9 5 0 
Best Bars 10 12 6 912 6 
MrpLanps— 
Crown Bars .. 20. 2 @ 45 9 5 0 
Marked Bars (Staffs.) 1210 0.. 12 0 0 
No. 3 quality. . 810 0.. — 
No. 4 wo OSU 0 'O2 Oss. a 

ScotLanp— 

Crown Bars 10 2 6 9650 
Best. . 10 12 6 915 0 
N.E. Coast— 
Common Bars 10 2 6 926 
Best Bars. . 10 12 6 912 6 
Double Best Bars ss 10 12 6 
STEEL. 
Lonpow aND THE SourH— Home. Export. 
£ a. d. £s. d. 
Angies 2° 3: 6. *7 10 0 
Tees.. 10 23 6.. *8 10 0 
Joists .. 910 0.. *7 10 0 
Channels.. .. .. 9:: $4... *715 0 
Rounds, 3in. and up 3° Bu *8 10 0 
te under 3in. OO Pi 710 0 
Flats, Sin. and under .. 9 9 6.. 710 0 
Plates, jin. (basis) 912 6¢6.. 715 0 
» ein. 6.17. .4.-., 8 00 
o din. .. 10 2 6.. 8 56 0 
» im... 102. 2 Bs. 810 0 
4° ge. 10 0 0.. 9 0 0 

Norru-East Coast— £ s. d. £ sd. 
Se eee ee ee *7 110 0 
Denn... os cance ee oe *810 0 
See eres Te. oY ea *7 10 0 
Cheundlé: > 2.6 6 est @ OSH. "715 0 
Rounds, 3in.andup .. 10 0 0. *8 10 0 

” under 3in. oF Ox 710 0 
Plates, jin. .. Tey re wee 715 0 
pol Mie eg. 2t5s eo BB Bn. 8 0 0 
ok Mie ng ty goigogmegs. 4 8 5 0 
- fein. .. Spe PS is 810 0 
sig oe aig 915 0.. 900 
Boiler Plates, fin... Te | faa eet _ 
MiIpLANDs, AND LEeEps aNnp DistRict— 
2s. d: & ad. 
Be A ele a ae, A *710 0 
Tees. . abt tore ee Le *8 10 0 
Joists Te ere a tee ee *7 10 0 
Ghuninte:. olditnhe ae pe le ee *7 15 0 
Rounds, 3in. inte 2. 800.0182 *810 0 
” under 3in. LF Fen 710 0 
Flats, Sin. and under .. 9 7 0. 817 6 
Plates, jin. (basis) 910 0.. 7% @ 
oii jim #09!) . 915 0.. 8 00 
es aan DIO? O70 8 5 0 
Bet 420. 68,2; 810 0 
= $s So eo ees 9 0 0 
Boiler Plates, jin... .. 10 0 0.. 715 0 











Sections, joists and plates are subject to a rebate to home users purchasing only from associated 


*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


STEEL (continued). 


Home. Export. 
Gtascow anp DistrRict— £8. d. £8. d. 
Angles 900. *710 0 
Tees. . 306 - OB 810 0 
Joists Sak ert ae *7'10 0 
Channels... .. .. Se Ea *7 15 0 
Rounds, 3in. and up 10. Ge. 2 *8 10 0 
»» under 3in. ape ey oe” Te 710 0 
Flats, Sin. and under .. 9 7 0. 817 6 
Plates, jin. (basis) is See at 715 0 
cote a 912 6.. 8 0 0 
ef ie st ay ae 8 5 0 
igen 4b $4..: 810 0 
ps ines » 915 0.. 900 
Boiler Plates . . 917 6.. — 
Sourn Wares Arra— .- &. & £ os. d. 
Angin nkicies ss ee eR ke *710 0 
Tees. . << 3 ee ae *8 10 O 
Joists 6 9 4-46. *7 10 0 
Channels.. .. .. 79 ba Ore *7 15 0 
Rounds, 3in. and up 10 0 0. *8 10 0 
* under 3in. Oe Fee:. 710 0 
Flats, 5in. and under .. 9 7 0. 817 6 
Plates, jin. (basis) 910 0. 715 0 
oo SO oa 915 0. 8 0 0 
a4 ee mee ee re ee 8 5 0 
Spier * See OB (90%. 810 0 
fe 10 0 0.. 90 0 
InsLanp— BELFast Rest or IRELAND. 
£s. d. £ s. d. 
Angles 95 0.. 9 7 6 
Tees. . 10 5 0. ie ie 
Joists on -s 915 0 
Channels.. .. .. 910 0.. 912 6 
Rounds, 3in. and up 10 6 O.. 10 7 6 
» under 3in. 98 0. 910 6 
Plates, jin. (basis) 912 6.. 915 0 
ve st Bien 6 So's 917 6. 10 0 0 
ara | “icra 10 2 6.. 10 5 0 
»» in. .. Pe oe Ree 1010 0 
Wis ro 10 2 6.. 10 5 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. ss. d. £ s. d. 
10-G. to 13-G., f.o.r. er ee 9 00 
14-G. to 20-G., d/d aan £8 910 0 
21-G. to 24-G., d/d abl 10 0. 915 0 
25-G. to 27-G., d/d - 12 2 6 10 7 6 


The above home trade prices are 


30s. 


per ton extra. 


for + ton lots and over; 
2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 


Galvanised Corrugated Sheets, Basis 24— 


Home. 
4-ton lots and up .. 
2-ton to 4-ton lots 
Under 2 tons 


£ «. 


- 1310 
. 13:17 
- 15 10 


d. 
0 
6 
0 


Export :; £12 17s. 6d. to £13 28. 6d., c¢.i.f. India. 


Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 18s. 9d. 


Tin-plate Bars, d/d Welsh Works, £5 16s. 0d. to £6 Os. Od. 
Billets. £ 8s. d. 
Basic (0°33% to 0-41% C.) ai? 6 0 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to 0-86%C.) .. 8 5 0 
” » (0-86% to 0-99% C.) . 815 0 
” » (1% C. and up) RI DY: @ 
Soft (up to 0- 25% C.), 500 tons and up 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.0.t.. 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten... .. 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4.p.c.to6p.c.carbon £21 10 0 7/- 
” " 6 p.c. to 8 p.c. £21 0 0 q/- 
; » 8 p.c. to 10 p.c. £21 0 0 1/- 
” » Specially Refined .. 
os Max. 2 p.c. carbon £33 10 0 1l/- 
” os » 1 p.c. carbon £36 5 0 11/- 
” ” » 0:50p.c.carbon £37 5 0 12/- 
” »  Carbon-free ..  9$d. per lb. 
Metallic Chromium. 2/5 per lb. 
£11 5. 0 home 


Ferro Manganese (loose), 76 p p-c. 


Silicon, 45 p.c. to 50 p.c. 


» tp. 
Vanadium 
SMehebdenaas” 


Titanium heorbon.F ay 


Nickel (per pr 
Cobalt .. .. 


£11 15s. 0d., f.0.b. other markets. 
Scandinavia : £10 10s. 0d. to £10 15s. Od. f.o.b. 


£12 15 0 scale 5/- p.u. 
£17 17 6 scale 6/~ p.u. 


12/8 per Ib. 

4/6 per Ib. 

9d. per Ib. 

£200 to £205 

6/3 to 6/9 per lb. 





Official Prices, June 17th. 





Diesel Oil 


CoprErR— 

RAPS £36 5 Oto £36 6 3 
Three months . . £36 10 Oto £36 12 6 
Electrolytic ; £40 5 Oto £40 12 6 
Best Selected wait ai Bir- 

mingham £39 17 6 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) . . 104d. 10}d. 

»  Brazed (basis) 10kd. 104d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 93d. 
»  Brazed 11}d. 113d. 

Trxn— 

Cash .. . £180 10 Oto £180 15 0 
Three months . . . £178 15 Oto £179 0 0 

Leap: £15 1 3to £15 2 6 

SPELTER : eh ai tie £138 8 9to £13 13 9 

Aluminium Ingote (British) .. £100 

FUELS. 
SCOTLAND. 

LaNARKSHIRE— Export. 
(f.0.b. Shenae Unscreened 14/- to 14/6 
Hamilton Ell ; .- 16/- to 16/6 
Splints 18/- to 18/6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/— to 13/3 

ForesHinE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . . es 15/- to 15/6 
Ui d Navigati 13/9 to 14/- 

Loraians— 

(f.0.b. Leith)—Hartley Prime 14/3 to 14/6 
Secondary Steam .. 14/- 
ENGLAND. 

YORKSHIRE, MANOHESTER— 

B.8S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 

NORTHUMBERLAND, NEWCASTLE— . 

Blyth Best . eo'%8 14/9 to 15/— 
» Second. 14/- to 14/6 
» Best Small 12/- 

Unscreened .. 13/6 to 15/- 

DunEaamu— 

Best Gas. . 14/8 

Foundry Coke - os ve 24/6 to 26/6 

SHEFFIELD— Inland. 

Best Hand-picked Branch .. 26/- to 29/- _ 

South Yorkshire Best .. .. 23/-— to 25/- — 

South Yorkshire Seconds .. 20/- to.21/- —_ 

Rough Slacks. . .. 1lf- to 12/- _— 

Nutty Slacks . 10/- to 1llf- _ 

Carpir¥r— SOUTH WALES. 

Steam Coals : 

Best Admiralty menach 19/6 

Best Seconds a 19/- to 19/4} 

Best Dry Large 18/9 to 19/3 

Ordinaries .. 18/3 to 18/6 

Bunker Sinalls 13/6 to 14/6 

Cargo Smalls .. 12/6 to 13/- 

Dry Nuts 24/- to 25/- 

Foundry Coke 28/- to 47/6 

Furnace Coke 24/- to 25/- 

Patent Fuel .. 21/- 

SwaNsEs— 

Anthracite Coals : 

Best Large .. .. -- 36/- to 40/- 

Machine-made Cobbles 41/- to 48/6 

Nuts was MWe tems 40/— to 48/6 

Beans 25/- to 35/- 

Peas Ate 19/- to 23/6 

Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 
Large Ordinary 18/- to 20/6 
F VEL OIL. 
Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 

Ex Ocean Installation. Per Gallon. 

Furnace Oil (0-950 ged 2 33d. 

Jplas 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Strike Settlement. 


STaRTine in aircraft, armament, and motor car 
factories, the general strike continued with most persist- 
ence in all branches of the engineering and metallurgical 
trades, and the settlement reached at the end of last week, 
so far as it can be regarded as a settlement, appears to 
mark the dying down of labour effervescence. The nego- 
tiations between the Confédération Générale de la Pro- 
duction Frangaise, representing employers, and the 
Confédération Générale du Travail, delegated by the 
Government to represent the men, are typical of the 
situation. The C.G.T. presented to the employers a form 
of agreement embodying all the labour claims which were 
to be legalised by Bills that have since passed through the 
Chamber and have gone to the Senate. The “ negotia- 
tions ’’ were therefore purely formal, since any matters 
on which agreement could not be reached had to be sub- 
mitted to Government arbitration, in this case to the 
President of the Council, Monsieur Léon Blum. Seeing 
no escape, the employers’ representatives signed the 
agreement accepting the main principles involved, such 
as collective contracts, the recognition of Labour Unions, 
workshop delegates and holidays with pay, on condition 
that the strike was called off in order to allow of a settle- 
ment of wages and other matters. This recognition of 
collective bargaining was all that the C.G.T. required to 
prepare the way for a settlement of other claims, and it 
endeavoured, unsuccessfully, to induce the men to vacate 
works and factories. The men preferred to “stay in” 
until the bargaining for the higher scale of wages was 
completed. It continued between employers and the 
unions, which had to submit proposed terms of settlement 
to the men, and, finally, the Minister of Labour exercised 
his prerogative to arbitrate on differences, with the result 
that the men have secured all that was promised them and 
were to have resumed work on Monday of this week. All 
through the proceedings employers have been opposed 
by the united forces of the C.G.T. and the Government. 
Hardly any concession appears to have been made to 
them, nor could employers expect any in view of the fact 
that the full claims will be enforced if the Bills pass through 
the Senate. Employers nave always expressed their 
willingness to negotiate with the men in the most liberal 
manner possible, consistent with the interests of everyone 
concerned, but the settlement now reached is fraught with 
so much danger that the Confédération Générale de la 
Production Frangaise disclaims all responsibility for the 
consequences, and the Comité des Forges protests strongly 
against “‘a dangerous and false experiment ’’ which has 
been imposed on employers and for which the Government 
is held solely responsible. 


New Industrial Charges. 


The general secretary of the C.G.T. informed 
workers that the total advance of wages would be 35 per 
cent. The actual advance imposed on employers by the 
unions and the Government is 7 per cent. on the higher 
wages scale and 15 per cent. on the lower, so that the 
average would be about 11 per cent. This is a minimum 
which has probably been exceeded by previous bargaining 
in some industries. Then there is the forty hours’ week, 
which is to be general when the Bill becomes law, except 
for those working underground in collieries, where the 
hours are reduced to 38 hours 40 minutes. It is calculated 
that this will mean an addition of 20 per cent. to costs. 
Finally, holidays with pay will add another 4 per cent., so 
that there is really a total of 35 per cent. which falls on 
industry, but less than one half of that total will go into 
the pockets of individual wage earners. Consequently, 
an increase of production costs is inevitable and living 
costs will consequently rise to an extent that will leave 
wage earners with little, if any, additional purchasing 
power. More serious still is the probability of a decline 
in industrial activity. A very high percentage of engi- 
neering shops employ less than 100 men and can only 
carry on with great difficulty. There fis real danger of a 
considerable number of them being obliged to close down. 
Textile manufacturers have informed the Government 
that they are unable to support the additional charges 
unless they are provided with the means of developing an 
export trade by a suppression of taxes and by measures 
of protection which will ensure for them a monopoly of 
the home and colonial markets. To the general body of 
manufacturers the situation appears hopeless. Until now 
efforts have been concentrated on a lowering of production 
costs as offering the only means of promoting industrial 
activity, and now those costs are to be increased at a time 
when industry is least able to bear the burden. The 
Chambers of Commerce have informed the Government 
that the measures being put into operation are “ impossible 
of application in the. present economic circumstances.” 


The Social Experiment. 

The only gleam of hope that tended to allay 
apprehension over the consequences of this new experi- 
ment was the probability that the Government must have 
had some well thought out scheme of industrial and 
economic expansion which would have justified this 
heavily increased burden on production. It is very 
doubtful whether such a scheme exists. The only reason 
given by Monsieur Blum for this generous treatment of 
workers is the Socialist argument that the more they 
receive in wages the more they will spend and that trade 
all round will benefit therefrom. He admits that the 
burden will fall on producers, but he expresses no sym- 
pathy with them, and declares that they will undoubtedly 
pass through a difficult period until the situation adjusts 
itself to the higher costs. Meanwhile the Government 
intends to facilitate foreign trade by an organisation that 
he does not even outline. The situation therefore remains 
extremely vague. Another factor that introduces com- 
plications is the dissatisfaction of the farming community, 
which helped to put the Socialists into power in the hope 
that prices of produce would rise to somewhere near the 
relative values of manufactured products. But nothing 
so far has been done for agriculture, and all legislation 
tends to enhance the prices of manufactured goods. 





British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are pri in italics. 

When the abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


446,914. November 9th, 1934.—Cur-ours, A. A. Griffith and 
W. Helmore, Royal Aircraft Establishment, South Farn- 
borough, Hampshire. 

This invention relates to cut-outs for the exhaust systems of 
internal combustion engines whereby the exhaust gases which 
normally pass through the silencer may be permitted to pass 
direct to atmosphere, and/or other cut-outs permitt the 
ingress or egress of gases to or from a silencer. It has hitherto 
not been possible to render exhaust cut-outs free in movement 
and at the same time of a sufficiently close fit to occlude the 
passage of sound, owing to the accumulation of solid matter 
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from the exhaust, and distortion and corrosion of the working 
parts due to the high temperatures existing. According to the 
invention, instead of using one valve only, two or more valves 
are employed in series, each valve being a loose fit. Thus, 
although the first of the valves (that nearest the engine) may 
allow a considerable egress of sound, this is dam down in 
the capacity existing between the first and second valve, with 
the result that the subsequent sound leak hae the second 
and/or other valves in the series becomes . It will be 
obvious that all the valves are in so as to move 
simultaneously.—May 8th, 1936. 


ELECTRICAL APPLIANCES. 


446,440. November 17th, 1934.—Tae Mountine or ELectric 
Insutators, L. Thiry, 17, rue Vankeerberghen, Huy, 
Belgium. 

The insulator A, made of porcelain, glass, or other suitable 
insulating material, has a recess B provided with smooth walls 
and of substantially circular cross section and adapted to 
receive a ye pees pin C having also a smooth surface. At 
the upper end of the recess is mounted a washer D of elastic 
material, which separates the upper end of the pin from the 
closed end of the recess. A ring E of elastic material, of india- 
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rubber, for example, is mounted in the recess and surrounds the 
pin. The ex ion bet the ring E and the pin and the 
insulator is obtained by deformation of the elastic material 
which is compressed radially between the pin and the insulator. 
Vibrations received by one or the other of the two members 
cannot be imparted to the other, as they are absorbed by the 
deformations of the elastic material. On the other hand, this 
elastic ring and washer, being made of india-rubber, the insula- 
tion of the insulator with reference to the pin is improved.— 
April 30th, 1936. 


445,604. March 6th, 1935—Execrric DiscuarcE DEvicEs, 
The General Electric Company, Lid., Magnet House, Kings- 
way, London, W.C.2. , 
This invention relates to electric circuit arrangements, for 
starting the discharge in electric discharge devices, of the type 
which comprise combinations of inductance and capacity 
resonant at the frequency of the alternating suppl ~ The 
object is to permit the auxiliary discharge paths to be of short 
length, and also prevent impulsive discharges between the main 
electrodes, such as are apt to lead to sputtering and a 
life of the device. The di device A has main electrodes 
B and C, and auxiliary electrodes P and Q, one near each main 
electrode. The two main electrodes are joined to the auxiliary 
supply terminals E and H Shyer conductors D and F, one of 
which conductors contains stabilising im ce G. The 
main electrodes are bridged by the portion J, which consists 
of the inductances L and M joined in series by the capacity K. 
The values of the inductances L, M and the ity K are 
choeea eo that the portion J resonates at the supply frequenc Z 
Leads N, O connect the auxiliary electrodes P, Q respecti y 


+ 





to opposite plates of the condenser K. In this 





the voltages. develo; across the inductances L and M start 
auxiliary Pt tenes ene the main electrode P and the 


adjacent auxiliary electrode B, and between the main electrode 
Q and the auxiliary electrode C tively. In the next half 

cle a high voltage is developed across the condenser K ; 
this skate ak eoniliary distherge b tween the electrodes P and 
Q, and thus ionises the device throughout its whole length. 
































The of the main di between the electrodes B 
and C is thus rendered possible under the normal supply voltage. 
If the stabilising impedance G is reactive, it can sometimes be 
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used as part of the reactive impedances L, M, K; the values 
of one or more of these impedances may be less than would be 
required to give resonance if the resistance G were non-reactive. 
Of course, any of the reactive impedances may be realised 
physically by a combination of several elements. Thus the 
capacity K may be built up of several condensers. Usually 
the main electrodes B and C will be thermionie or otherwise of 
low work function ; for otherwise, the device will not operate 
on normal supply voltages.—April 15th, 1936. 


TELEGRAPHS AND TELEPHONES. 


446,441. November 20th, 1934.—Wimetess Arriats, K. T. 
Hard , 110, Singlet enue, Birkenhead, in the County 

of Chester. 
This invention relates to wireless aerials, and has for its 
object to provide an outdoor aerial which, whilst being compact, 
shall have large signal-collecting surface and will remain 
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efficient for the reception of radio signals despite the effects 
of weather owing to its capacity to shed water and the like. 
The aerial is formed of a series of metallic cones A A, fixed on 
a metal stalk B, with metal spacers C C and an insulating holder 
D. It is fixed to any convenient a by the bracket E. The 
lead-in wire is shown at F.—April , 1936. 


TRANSMISSION OF POWER. 


446,905. November 7th, 1934.—Roitzer Berarines, The 
Torrington Company, Torrington, Litchfield County, State 
of Connecticut, Enitea States of America. 


The essential features of this invention are that the rollers 
are held in a cage, which also acts as the outside runway, and 
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that the ends of the rollers are tapered. The drawings show, 
rogressively, the formation of the cage and the completed 

ing. Several variations are illustrated in the specification.— 
May 7th, 1936. 


WELDING. 


446,896. October 3ist, 1934.—Antoy Compositions, Electro 

etallurgical Company, 30, East 42nd-street, New York, 

United States of America. 

This invention relates to metallic compositions such as are 
useful for the construction of bearings and/or as welding rods 
for building up such bearings. It is intended to improve the 
welding qualities of copper alloys having s high lead content, 
so that it is ible, when using the proper welding flame, to 
obtain a weld deposit which is of uniform composition and sub- 
stantially free from porosity, slag, or oxide inclusions and other 
defects, and at the same time the invention seeks to produce 
lead-containing bearing bronzes which are hardened ciently 
to provide an excellent bearing metal. Such alloys consist 
mainly of copper, the remainder consisting of 8 to 18 per cent. 
of lead, 6 to 10 per cent. of tin, } to 5 per cent .of silicon, and 
} to 6 per cent. of zinc alloyed therewith. In these alloys the 
silicon may be substituted wholly or in part by phosphorus in 





amount from } to 3 per cent.—April 30th, 1936. 
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MACHINE TOOLS AND. SHOP APPLIANCES. 


446,903. November 7th, 1934.—Sranners oR WRENCHES, F. 
Humphris, Park House, Park-road, Parkstone, Dorset. 
This spanner, it is said, can be used in a ratchet-like action. 
Its general design will be appreciated from an inspection of the 
drawing, which shows, in dotted lines, an alternative position 
for the shank. An essential condition is that the plane X—X, 
touching the whole of the nut-contacting face A on the jaw B, 
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converges towards a plane Y—Y tangent to the curve C on the 
cam jaw and the inclination of the plane X—X towards the 
plane Y—Y is between one in ten and one in twenty. It is also 
essential that the centre of curvature of the ridge-wise curve C, 
its point of inflexion or where it joins the furrow-wise curve D 
and the centre of curvature of the curve D all lie in a straight 
line.—May 7th, 1936. 


446,937. July 8th, 1935.—Pneumatic Toots, W. W. Triggs, 
Marks and Clerk, 57-58, Lincoln’s Inn-fields, London, 
W.C.2. 

This is a device for supplying lubricating oil to the air line of 
pneumatic tools, with the ability to refill it without cutting off 
the air supply. The air passes through the central bore of the 
apparatus, which. js surrounded by the annular chamber A 
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filled with oil. ‘The filler plug is shown at B. Inside the chamber 
are two coils C and D, with o ends at E and F. The coils 
are connected with the grieved stag cock G. By adjusting this 
cock a flow of air through the coils and the oi] chamber can be 
produced. This air entrains oil into the main air supply. The 
cock can also be turned to the “ off ” position when it is required 
to refill the oil chamber.—May 8th, 1936. 


METALLURGY. 


446,883. November 18th, 1935.—A Process For THE Pro- 
DUCTION OF MERCURISED Prrntinec Piates, H: Renck, 
60, Ritterstrasse, Hamburg 23, Germany. 

According to this invention, amalgamated printing plates 
are podem the colour rejecting parts being coated with a 
h solid a am layer by the simultaneous or consecutive 
treatment with an aqueous solution of a y salt and a salt 
of another metal forming an am. One way of onsres 
this invention into effect is by providing printing plates, which 
consist wholly or only on the surface of brass or copper, with a 
hard layer of amalgam by treating them with an us 
solution of a mercury salt, e.g., mercury nitrate, and following 
on this with an aqueous solution of silver salt, ¢.g., silver nitrate, 
the plates being dipped in the solutions or being painted over 
therewith. For this purpose a solution of one part by 
weight of mercury nitrate in 100 parts by weight of 
water and a solution of one part by weight of silver nitrate 
in 2000 parts by weight of water have been found satisfactory. 
The process described can also be repeated as often as required 
according to the thickness of solid amalgam layer desired. If 
this repeated treatment is restricted to particular parts of the 
printing plate, the result can be attained that at these 
the solid amalgam layer becomes thicker than at other parts 
of the printing plate ; this is made noticeable on printing by the 
fact that the non-ama: ted or printing surfaces contiguous 
to the parts with thick amalgam layers give a fainter impression 
than the more weakly amalgamated parts, and thus the toning 
of the printed picture can be influenced as desired.—May 7th, 
1936. 





MISCELLANEOUS. 


446,505. October 24th, 1934.—ApparaTus FOR THE MANUFAC- 
TURE or Active Carson, 0. Heller, Richard-Wagner- 
strasse 15, Teplitz-Schonau, Czecho-Slovakia. 

This invention concerns a process for producing active carbon 
from cheap materials such as lignite, saw-dust, &c. It depends 

on a reaction, at a temperature of about 1000 deg. Cent., of a 
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mixture of oxygen, or air, and steam, t with 
reaction products (carbon-monoxide and hydrogen), The pro- 
cess takes place in a vertical furnace with a series of floors 
and rotary rabbles, as shown in the drawing. The material is 
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introduced at A and delivered at BB. The gases are supplied 
through the hollow shaft C of the rabbles, and burn at the 
outlets D.— April 24th, 1936. 


445,619. October 15th, 1934——Brake CyiinpErs, A. V. 
Tomlinson, 65, Victoria-street, Westminster, S.W.1. 

This is an air brake for railway hes and operates the 
brake shoes through the links A A. These links are pressed back 
and forth by the flexible diaphragms B and C in two chambers 
connected with the train pipe, one directly by the branch D, 
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and the other indirectly through the non-return valve E. The 
latter branch also joins the storage cylinder F. In the event 
of the air pressure being lost, either inadvertently or by purpose, 
in the train pipe, the stored air in the cylinder F opens the 
diaphragms as shown in Fig. 2, and applies the brakes.— 
April 15th, 1936. 


446,932. May 30th, 1935.—Extxcrricatty Driven CLocks, 
Ferranti Ltd., Hollinwood, Lancaster; and H. Easton. 

In this electric clock a spring motor is included so that 

should the supply of electricity fail the clock will be kept 

running. The synchronous motor is shown at A and the spring 

motor at B. Cis the clock arbor. At D and E there are ratchet 

wheels which ensure a single way drive for the arbor. The 
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normal drive of the clock from the motor A is through the 

ing F, G, H, and the ratchet D. Should the electric motor 
stop the spring motor B takes up the drive, controlled by the 
escapement J, through the gearing K, the differential gear L, and 
the ratchet E. During this period the sun wheel M of the 
differential will be held stationary by the stopped electric motor. 
—May 8th, 1936. 


446,889. August Ist, 1934.—A Mrtruop or Propvucine Acti- 
VATED CakBon, J. C. Morrell, 310, South Michigan-avenue, 
Chicago, Illinois, United States of America. 

This invention relates to the production of non-structurai 
adsorptive or activated carbons, and a claim is made for :— 

“A process for producing non-structural finely divided or 


powdered active carbon suitable for payee, AD potas 2 and 
decolourisin ? eo ary by subjecting finely divided carbonaceous 
materials, if desired, in admixture with suitable substances, to 
a carbonising temperature and activating the resultant product, 
characterised by subjecting to carbonising temperature an inti- 
mate mixture comprising the following components :—(1) An 
inactive carbon of mineral origin, such as mineral coal or coke ; 
(2) @ finely divided active carbon base of non-mineral origin, 
such as animal carbon, bone char, or comminuted solid organic 
material adapted to yield an active carbon wu carbonisation, 
or carbon black; and (3) a bituminous bin charring upon 
heating, such as coal tar, wood tar, or pitch therefrom, and 
activating the resultant product without said mixture having 
been subjected to a compression treatment prior to said car- 





bonising heating.”’ In carrying out the carbonising process, 
heating = of from twenty to care, Naeger and tempera- 
tures of from 480 deg. Cent. to 985 deg. . may be employed ; 


j 


temperatures between 650 deg. and 820 deg. Cent. have been 

found to be preferable, In general the carbonisation is effected 

with the materials in the form of thin layers. It has also proved 

to be advantageous to employ a continuously rotating furnace ; 

= — a rotary drum furnace for the carbonisation.— May 
at, 193A, 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 
Kereuiry Assoc. or ENGINEERS.—Visit to the Leeds works 
of the British Oxygen Company, Ltd 
To-pay anv Sarurpay, June 20rH. 
InstrruTion oF ExvxorricaL Encinrers.—Summer Meeting 
in Scotland. 
Newcomen Socrery.—Summer Meeting in London. 
programme, see page 579, May 29th issue. 
SaTuRDAY, JuNE 207TH. 


Inst. or ExecrricaL Eneingers: NortH MIDLAND 
StupEnts’ Srction.—Visit to Temple Pit, Templenewsam. 

Norra or Eneianp Inst, oF MINING AND MECHANICAL 
Enornerers.—Newcastle-upon-Tyne. Ordinary general meeting. 
2.30 p.m. 

Monpay, JuNE 22ND, TO WEDNESDAY, JUNE 24TH. 

Inst. or Hgattnc anp VENTILATING ENGINEERS.—Summer 
Meeting at Cliftonville, Margate. 

Monpay, Jung 22np, To SarurnpDay, JuNE 277TH. 

British CaemicaL Prant Exurerrion.—At Central Hall, 
Westminster. 

CuemicaL EnGingERING ConGRESS OF THE WORLD POWER 
ConFERENCE.—At the Central Hall, Westminster. 

Tuxspay, June 23xp, To Fripay, June 267TH. 
Baitish Waterworks Assoc.—Summer Meeting at Leeds. 
Wepyespay, June 247TH. 

Inst. or Crvm Enoiveers;: BirMINGHAM AND DisTRICT 
Assoc.—Visit to the works of the Metropolitan Water Board. 
Leaving Snow-hill Station (Birmingham), 9.10 a.m. 

Wepnespay, JunE 247TH, TO SatuRDAy, JUNE 27TH. 

CuarTEeRED Surveyors’ Inst.—Annual country meeting at 

Cambridge. 


For 


Fripay, Junge 26rH. 

Gutascow Untiversiry Cius, Lonpon.—Annual Summer 
Dinner, Trocadero Restaurant, W.1, Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 
from May 29th. 

Turspay, June 30rn, To Satrurpay, JuLy 4TH. 

Assoc. or Minine Execrricat Encrverrs.—Annual Con- 
vention in London. 

RoyaL AericutturaL Socrery.—Exhibition at Bristol. 

Wepnespay, Juty Ist. 

Mancuester Assoc. or ENGINEERS.—Visit to the works of 
W. C. Holmes and Co., Ltd., Huddersfield, and Broadhead and 
Graves, Ltd., Huddersfield. 

THurspay, JULY 2np. 

Inst. or Etecrrica, ENcivezers.—Annual Conversazione, 
to be held at the Natural History Museum, South Kensington. 
Saturpay, JuLy 4TH. 

Inst. or ENGINEERS-IN-CHARGE.—Visit to the works of the 
Gas Light and Coke Company at Beckt 

Monpay, Juty 6ru, To Frmay, Jory 10TH. 
Soc. or Cuemicat Inpustry.—Annual meeting at Liverpool. 
Fray, Juty 17rH, Tro Monpay, Juty 207TH. 

Inst. or Exxecrrica EnciIngeers.—Transmission Section 
week-end visit to France. 

Wepnespay, Juny 22np, To Fripay, JuLy 247TH. 

Inst. oy Mintne Encinerrs.—Summer Meeting in Bath. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





A Company entitled La Mont Steam Generator, Ltd., 
Quadrant House, Pall Mall, London, 8.W.1, has recently been 
formed and has acquired the Patent Rights for the La Mont 
boiler both for this country and for the British Empire, and has 
made arrangements for its manufacture within this territory. 
We may remind our readers that in this boiler the circulation 
is forced and controlled, and that units for working pressures 
up to 1500 lb. per sq. in. have been built. 








Apvance IN Screntiric Metatturcy.—It should have 
been stated that the article bearing the title given above which 
appeared in our issue of June 12th was a translation of a paper 
which Sir Robert Hadfield read at the Congrés International 
des Mines, de la Métallurgie et de la Géologie Appliqués in Paris 
last October. 


Tux British Founpry Scuoo..—The British Foundry School 
begins its second session in October, 1936, and a course of one 
year’s instruction is provided. The total number of students 
taking the course for the first year, which opened in October, 
1935, is'thirteen, and they are now in their final term. During 
the year they have had ures from the Lecturer-in-Charge, 
Mr. 5 . Bamford, B.Sc., on foundry practice and foundry metal- 
lurgy, and on physics and i from members of the 

rmanent staff of the Birmingham tral Technical College. 

n addition, about one hun: and twenty lectures have been 
given by specially selected jialists of national reputation in 
their particular subjects. 
foundries and laboratory and 


isits have been paid each week to 

ical instruction is a feature 

of the course. cn Me Pf for the diploma will take place 

in July and a number of distinguished authorities and specialists 

have been appointed as assessors in connection with this 

examination. It is anticipated that the diploma will receive the 

endorsement of the Board of Education. Entries for the next 

session, 1936-37, can now be received, and application should 

be made to the of the School, tral Technical 
College, Suffolk-street, Birmingham, 1. . 
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A Seven-Day Journal 


The Birthday Honours. 

THE first Birthday Honours of the new reign were 
announcedson Tuesday last, June 23rd. From the 
official list we take the following names :—Sir Herbert 
Austin becomes a Baron; while among the new 
Knights Bachelor there are Mr. H. N. Gresley, Chief 
Mechanical Engineer of the London and North-Eastern 
Railway and President of the Institution of Mecha- 
nical Engineers; Dr. G. T. Morgan, Director of 
Chemical Research of the Department of Scientific 
and Industrial Research; Mr. F. J. West, of Man- 
chester ; and Dr. E. O. Teale, Mining Consultant to 
the Government of Tanganyika Territory. In the 
Order of the Bath, Engineer Rear-Admiral F. E. 
Dean, R.N. (Ret.) becomes a C.B. The same 
distinction is conferred upon Dr. G. Rotter, Director 
of the Explosives Research Branch of the Royal 
Arsenal, Woolwich; and Colonel J. F. Turner, 
Director of Works and Buildings, Air Ministry. The 
C.B.E. is conferred upon Mr. H. H. Newell,:Commis- 
sioner for Main Roads, New South Wales; Lieut.- 
Colonel D. R. C. Hartley, managing director of the 
Cement Marketing Company of India, Ltd.; Mr. H. 
E. Perrin, Secretary of the Royal Aero Club; and 
Mr. G. 8. Whitham, Assistant Director of Ordnance 
Factories, War Office. In the Order of St. Michael 
and St. George, Captain V. H. Danckwerts, lately 
Assistant Director of Plans at the Admiralty, becomes 
C.M.G. In the Royal Victorian Order, Viscount 
Wakefield becomes G.C.V.O.; while in the Imperial 
Service Order, Mr. M. P. Payne, Superintendent of 
Admiralty Experimental Works, Haslar, becomes a 
Companion. In the Order of the Indian Empire, the 
C.LE. is conferred upon Mr. W. L. C. Trench, Chief 
Engineer, Sind, and Mr. E. 8. Crump, Superintending 
Engineer, Public Works Department, Punjab. 


A British Rubber-Tired Railcar. 


Tue London, Midland and Scottish Railway Com- 
pany announces that facilities are being granted to 
the Coventry Pneumatic Railear Company, a sub- 
sidiary of Armstrong-Siddeley Motors, Ltd., of 
Coventry, for extended trials under service conditions 
of two pneumatic-tired railcars. Each of these railcars 
is carried on sixteen pneumatic-tired wheels, and is 
designed to accommodate fifty-six passengers seated. 
The cruising speed is 60 m.p.h. with a maximum speed 
of about 75 m.p.h. Each railcar is driven by a 
275 H.P. petrol engine with self-changing gear-box, 
and it can run with equal facility in either direction. 
The cars are faster and more powerful than the car 
which was brought over from France and underwent 
tests on the L.M.S. Railway in the early part of last 
year. The new units, moreover, are of all-British 
construction and they embody experimental equip- 
ment designed to operate signalling track circuits 
and fog detonators. The first railcar left the works at 
Coventry on Sunday last, June 21st, and after being 
taken by road to Coventry L.M.S. station it ran to 
Rugby, where it is accommodated in the engine sheds, 
prior to the beginning of the actual trials. 


Profit-Sharing in 1935. 

At the end of 1935 there were thirty-five profit- 
sharing schemes operating in the metal, engineering, 
and shipbuildimg industries. The firms concerned 
have a pay-roll of approximately 66,700 employees, 
25,800 of whom were entitled to be profit-sharers. 
Financial details are given of twenty-one schemes in 
this group, having 17,300 participants, who received 
a bonus averaging £3 11s. 5d., giving a 3-3 per cent. 
addition to earnings. One of the tables in the annual 
report of profit-sharing and co-partnership in 1935 
issued last week by the Ministry of Labour, details 
the schemes operating in undertakings throughout 
Great Britain and Northern Ireland, but omitting 
co-operative societies. It is shown that 269 schemes 
were known to have been in operation at the end of 
the year, there being 190,400 participants out of a 
total of 342,500.employed. In the section giving the 
financial results, 207 schemes are analysed. A total 
bonus of £1,892,400 was declared to 160,600 
employees, giving an average distribution of 
£11 15s. 9d., or 6 per cent. addition to wages. Finan- 
cially, banking and insurance businesses came first 
in the list, with six schemes, and an average bonus 
to a staff of 15,300 of £45 3s. 6d. (13-4 per cent.) ; 
the brick and chemical group being second, the distri- 
bution in nine schemes equalling an average of 
£14 14s. 6d. (9-9 per cent.) to the 13,600 employees 
participating. The largest number of schemes was 
reported by the gas, water, and electricity supply 
industries, with sixty-eight schemes, 51,800 partici- 
pants, and an average bonus of £9 4s. Id (4-7 per 
cent.). In the section of the report dealing with 
co-operative societies 151 schemes, with 37,000 
participants, are recorded ; 147 schemes gave financial 
details, the 36,800 employees receiving an average 
bonus of £6 0s. 9d. Taking all branches of industry, 
the Ministry had knowledge of 420 schemes, embracing 
227,000 workers, in operation at the end of 19365. 
The bonuses declared by 354 schemes averaged 
£10 14s. 3d., giving an addition to earnings of 
197,400 participants of 5-8 per cent. Three new 


of engineering interest. In one, a motor car manu- 
facturing firm, with 7000 employees, proposed that 
after deducting 6 per cent. on capital, a fixed per- 
centage of the remaining net profits should be dis- 
tributed among employees as a cash bonus in propor- 
tion to earnings and length of service. In the other 
scheme, put forward by a gas and water supply com- 
pany, the bonus is determined in relation to the divi- 
dend paid to shareholders, and is invested in the 
ordinary stock of the concern. Two schemes were 
reported as having been discontinued. 


Professor Gilbert Cook. 


Ir is announced that Professor Gilbert Cook, D.Sc., 
M. Inst. C.E., M.I. Mech. E., Professor of Mechanical 
Engineering and Head of the Department of Civil 
and Mechanical Engineering in the University of 
London (King’s College), has been appointed Regius 
Professor of Civil Engineermg and Mechanics, in 
the University of Glasgow, in place of the late Pro- 
fessor John Dewar Cormack. Professor Cook is a 
graduate of the University of Manchester, and was a 
pupil of the late Mr. D. C. Rattray, chief engineer of 
the Lancashire and Yorkshire Railway Company. 
In 1910 he held the Vulcan Research Fellowship, and 
was later a member of the engineering staff under the 
late Sir Joseph Petavel. During the war he served 
in the Royal Garrison Artillery, and with the Royal 
Naval Volunteer Reserve in the Mines and Mine- 
sweeping Department. After a short period as 
Senior Engineering Lecturer at Manchester, he was 
appointed to the Chair of Mechanical Engineering in 
the University of London (King’s College), which he 
has held with distinction. 


The Royal Air Force. 


Tue Air Ministry announces that, consequent upon 
the expansion of the Royal Air Force, the Air Council 
has reviewed the system of command and adminis- 
tration at present prevailing in home commands. The 
Council has decided that the time has come to carry 
out certain important changes with the object of 
providing an appropriate organisation for the enlarged 
force which will function with speed and efficiency in 
peace and in war. The new organisation provides 
three operational commands and one training com- 
mand, as follows :—The Bomber Command, which 
will control the bomber squadrons organised into a 
number of groups; the Fighter Command, which 
will control the fighter squadrons, the Army co-opera- 
tion squadrons, and the observer corps ; there will be 
two groups of regular fighter squadrons, an Army 
co-operation group, and a group for auxiliary fighter 
and auxiliary Army co-operation squadrons; the 
Coastal Command, which will control the flying boat 
and general reconnaissance squadrons formed into 
two groups; certain training units have been 
retained under this command and will form a separate 
group. In addition this command will be responsible, 
for the administration and shore training of the 
squadrons of the Fleet Air Arm; the Training Com- 
mand, which will, with a few exceptions, control all 
the training units at home. The first appointments 
to the commands above mentioned are as follows :— 
Bomber Command, Air Marshal Sir John M. Steel ; 
Fighter Command, Air Marshal Sir Hugh C. T. 
Dowding ; Coastal Command, Air Marshal Sir Arthur 
M. Longmore ; and Training Command, Air Marshal 
Sir Charles S. Burnett. 


A Proposed Ribble Tunnel. 


Ar a meeting of the Southport Chamber of Trade, 
held on Thursday, June 18th, Mr. H. Rowe Stevens, 
a Southport surveyor, explained a scheme for more 
direct communication between Liverpool, Southport, 
Lytham St. Annes, and Blackpool, by means of new 
coastal roads and a tunnel under the river Ribble. 
The new scheme would, he stated, give a saving of 
about 16 miles in road length. Two tubes are pro- 
posed, one for vehicles and pedestrians and the other 
for an electric railway, which would rest on a bottom 
15ft. below high water. The straight level beneath 
the river would be about half a mile long, allowing for a 
gradient of 1 in 10 for the rise on either bank. The 
length of the tubes, if the approaches were formed as 
cuttings, would, Mr. Stevens said, not exceed 
1} miles and probably would be less than a mile. As 
to the cost of the tunnel, apart from any arterial road, 
he had been informed on good authority that from 
£750,000 to £850,000 should cover it. That sum might 
or might not include the four tunnel heads and two 
railway stations, which, if built like the Mersey 
Tunnel heads, would cost from £10,000 upwards. 


The Late Mr. Ernest Shadbolt. 


RaILwaAy engineers, particularly those who were 
engaged in Indian service, will learn with regret of 
the death of Mr. Ernest Ifill Shadbolt. Mr. Shadbolt, 
who died at his home at Worcester Park on Wednes- 
day, June 17th, in his eighty-fifth year, was, with one 
exception, the oldest surviving member of the Coopers 
Hill (Engineering) Society. He was born on July 
15th, 1851, and after a private education went to 
the then newly established Royal Indian Engineering 
College at Coopers Hill. In the autumn of 1874 he 
was appointed to the Railway Branch of the Public 
Works Department and for the first nine years of his 
service was an assistant engineer on the construction 
of the Indore, Dhond-Manmad, and Bhopal State 


struction of the Sind-Pishin Railway, his services 
were lent to the Bhavanagar and Gondal States for 
the construction of limes which are now part of the 


Kathiawar Railways. Later he became engineer-in- 
chief of a number of railway surveys in South India, 
including those of the Bezwada-Madras, Madura- 
Pamban, and Tinnevelly-Quilon lines. He con- 
structed many bridges, among which may be men- 
tioned the Kotri-Rohri over the river Indus. For 
some time he served on the Shadipalli-Balotra Rail- 
way, and in 1902 he was appointed Senior Inspector 
of Railways and Railway Secretary to the Madras 
Government. From 1904 to 1906 he was Director of 
Railway Construction to the Government of India. 


Financial Assistance for Special Areas. 


In a Journal note of April 24th we recorded the 
formation of a company called the Special Areas 
Reconstruction Association, Ltd., nominal capital 
£1,000,000, with the special function of financing 
small businesses. On Thursday, June 18th, it was 
announced that the chairman of the company will 
be Lord Portal, and the other directors the Hon. 
Evelyn Baring, Mr. Edward de Stem, Mr. Frank 
Hodges, Mr. J. Gibson Jarvie, and Mr. J. G. Weir, 
with Mr. Maurice 8S. Gibb, of the Central Marine Engine 
Works of William Gray and Co., Ltd., West Hartle- 
pool, as the managing director. No fees will be paid 
to any of the directors, with the exception of the 
managing director. Local boards, with suitable 
organisations, will be appointed and the following 
have consented to act as chairmen :—For the Special 
Areas in Durham and Tyneside and West Cumberland, 
Sir Arthur W. Lambert; for the Special Area in 
South Wales, Mr. A. T. James, K.C.; for the Special 
Area in Scotland, Sir James Lithgow, Bart. Mr. W. F. 
Sadler will represent West Cumberland on the local 
board for Durham and Tyneside and West Cumber- 
land. Mr. Gibb, who took over his new duties in 
London on Wednesday, is severing a connection with 
the Central Marine Engine Works which has extended 
for more than twenty-five years. 


An Elder Dempster Lines Appointment. 


Ir is announced by Elder Dempster Lines, Ltd., of 
Liverpool, that Mr. Alfred Davis, chief assistant 
superintendent of Alfred Holt and Co., has been 
appointed chief superintendent of the company in 
succession to Mr. J. B. Wilkie, who retired from that 
position last month. Mr. Davis, who was born at 
West Hartlepool and educated at Newcastle-on-Tyne, 
served his apprenticeship with Hawthorn, Leslie and 
Co., Ltd., at Newcastle-on-Tyne, and afterwards took 
his engineering diploma course at the Armstrong 
College day classes. In 1909 he joined the drawimg- 
office staff of John Brown and Co., Ltd., Clydebank, 
but in 1910 was appointed assistant to the chief 
draughtsman and engineering manager of the London 
and Glasgow Engineering and Shipbuilding Com- 
pany, Ltd., of Glasgow. In 1913 he served in a similar 
capacity with Burmeister and Wain and Harland and 
Wolff, Ltd., at Glasgow. In 1914 Mr. Davis secured 
an appointment as deputy chief draughtsman with 
Palmers’ Shipbuilding and Engineering Company, of 
Jarrow-on-Tyne, and during the eight years he was 
with this firm he occupied the posts of assistant out- 
side manager and engine shop manager. He left that 
company in 1922 and went to Birkenhead, entering 
the service of Cammell Laird and Co., Ltd., as engine 
works manager, and after a period of about two 
years’ service he was appointed chief assistant super- 
intendent engineer to Mr. Sterry B. Freeman, of 
Alfred Holt and Co. Mr. Davis will take up his new 
appointment at the beginning of next month. 


An Engineering Wages Agreement. 


Ar a conference of representatives of thirty-seven 
engineering trade union executives, which took place 
in York on Wednesday, June 17th, the offer of the 
Employers’ Federation, for an amendment in wages 
by which the “war bonus” is increased by three 
shillings per week in three instalments was accepted. 
The first shilling is to be payable in the week begin- 
ning June 29th, the next shilling in the week beginning 
September 28th, and the third shilling in the week 
beginning December 28th. It was agreed that the 
increase should be subject to the conditions that the 
status quo shall be maintained in respect of local wage 
applications of a general character for a period of six 
months after the first instalment above-mentioned 
has become operative. In the meantime the parties 
agree to resume negotiations in respect of proposed 
machinery for dealing with such questions ; and that, 
as from June 29th, 1936, allowances for night shift 
calculated on day shift rates shall be increased to 
time and one-fifth. The first two hours of overtime 
on night shift shall be paid at the rate of time and 
one-third, and every two hours’ work thereafter at the 
rate of time and a half. The night shift overtime 
conditions shall apply also to night shift men coupling 
up. At the national conference of the Amalgamated 
Engineering Union, held in York on Friday, June 
19th, an amendment was carried by thirty votes to 
eight, which viewed with grave concern the inade- 
quacy of the employers’ offer and imstructed the 
Executive to make another claim at the earliest 
possible date for full restoration of the pre-June, 
1931, conditions and a minimum increase of 3d. an 








schemes were started during the year, two of which are 





Railways. After being executive engineer of the con- 


hour on the basic rates. 
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60,000-Ton Grain 


Sind 
TYHERE is now junder erection in the City of 
Liverpool a large grain silo designed by Mr. 


Littlejohn Philip, consulting engineer, for the Liver- 
pool Grain Storage and Transit Company, Ltd. 
The work of erection of the building is being carried 
out by the contractors, William Thornton and Sons, 
Ltd., of Liverpool, and the steelwork by Francis 
Morton and Co., Ltd., of Garston, Liverpool. The 








FiG. 1—-CONCRETE FOUNDATIONS 


building takes the form of a central tower, 231ft. 8in. 
high, in which the various machinery and control 
rooms will be housed, flanked on the north and on the 
south by the actual grain-storage bin buildings, 
144ft. 5in. high. The total number of bins is 282, 
giving @ nominal storage capacity of 60,000 tons and 
a probable maximum capacity when allowance is 
made for compression of the grain and the effect of 
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FIG. 2—MAIN COLUMNS 


trimming it into the corners at the top of about 
66,000 tons. The following table gives some general 
dimensions of the structure from which the appear- 
ance of the finished building can be better envisaged : 


Overall length ae 428ft. 8in 
Overall height of central tower om 231ft. 8in 
Overall height to Nero above bins . . 144ft. Sin 
Overall width ’ : 74ft. 5in. 
Depth of bins a 116ft. 
Thickness of bin walls . . 6in. 
Height, ground floor to bin ‘entablature 14ft. 
Centres of bin walls bor Wa 1lft by 9ft. 
282 


Number of bins 


Silo at Liverpool. 


and its equipment completed, we hope to be able to 
give an account of the mechanical and electrical 
equipment. For the purposes of the present article, 
which is concerned with the methods employed for 
erecting the silo, it is, however, desirable that a short 
description of the machinery arrangement should 
be given. On the nearby quay there already exists 
a pneumatic plant for the unloading of grain ships. 
It consists of two units each capable of handling 300 
tons ex ship per hour. When the silo is in operation 
two systems of conveyors, each with the capacity 
already mentioned, will carry the grain to the base- 


ment beneath the central tower from which it will 
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FiG. 3—BiIN BOTTOMS’ 


be elevated to the top. Thence, on a downward 
course, the grain is to pass through a system of auto- 
matic weighing machines before it reaches an arrange- 
ment of conveyors so planned as to be able to deliver 
grain into any bin. A similar system of conveyors 
will be installed beneeth the bins so that grain from 
any bin can rapidly be brought to the basement under 
the central tower for delivery out of the silo or by a 
renewed circulation be “ turned over ”’ and put back 
either into the same bin or into some other bin. 


thermometers are being installed down the centre 
of the bins and connected to a switchboard and 
indicator in the two central control rooms by the use 
of which the operator will be able quickly to detect 
any rise of temperature. The entire plant will be 
driven electrically and the sequence control will be 
such that should any unit stop, for whatever reason, 
all other units bringing grain to the ore concerned 
will also stop. 

Work upon the foundations of the silo was begun 
in April, 1935. At that time the site was occupied 
by a dock shed and the removal of this building pro- 
ceeded concurrently with the putting down of excava- 











FIG. 5—-METHOD OF RAISING FORMS 


tions to [find foundations on solid rock 25ft. below 
ground level. Massive concrete blocks were placed 
on the rock—Fig. 1—and upon these were erected 
the heavy steel columns which carry the whole load 
of the superstructure and the grain stored in the bins. 
This columnar arrangement is, of course, necessary 
in order to permit ample space for the conveyors 
under the bottom of the bins and all the connecting 
chutes leading on to them. Under the central tower 
the foundations were, at this date, carried little 
higher than ground level, work being concentrated 
at first on the erection of the two blocks of bins. 
Joists, 20in. by 64in., were next placed above the 
columns to span the spaces between them and carry 
the steel bin bottoms. In Figs. 2 and 3 drawings of 
the columns and bin bottoms will be found repro- 
duced. On the south block the whole of the steelwork, 
including the bin bottoms and the outer concrete 





For the purpose of determining whether the grain 
in any part of the silo may be out of condition 
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completed early in November. From this point 
upwards the concreting of the bins themselves was 
carried out by the use of moving forms and the 
remainder of the block, with the exception of the 
superstructure covering the upper conveyors and the 


9'sq. Columns I's hg Flat ge 
Made from 


Le “5,0 . 
24x 2%4x Gels} | | 






For Clips 1~0’¢rs. 


Welded 
\ 





DETAIL OF CLIPS. 


adjacent angles of a column there was hung on the 
column a cast steel bracket. The forms were 
suspended from these brackets by means of screwed 
rods and nuts, the arrangement being such that the 
rotation of the nuts raised the forms, Each form 
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FIG. 6-ARRANGEMENT OF REINFORCEMENT 


floors above the bins, was completed in 224 days. 
The average rate of progress was about 6ft. height 
per day. Work on the similar erection of the north 
block was begun at a later date, and the weather 
being more favourable to a rapid rate of progress 
and the men more practised, the concreting occupied 
only 154 days beginning on March 16th, 1936. The 
rate of progress averaged about 7it. per day. Now 
that the north and south “ bin” blocks have been 
completed, work has begun on the central tower. 
As, however, the design of this portion of the building 
is necessarily unsuitable for erection by the use of 
moving forms, its completion will take a considerably 
greater length of time. 

While work was in progress with the moving forms 
on the north block we took advantage of an oppor- 
tunity offered us by Mr. Littlejohn Philip to visit 
the site and examine the manner in which the work 
was being carried out. The particular system of 
moving forms employed has a number of unusual 
and interesting features, and was developed by Mr. 
Littlejohn Philip himself. The forms are made of 
steel and have a depth of about 4ft. Each silo block 
comprises 141 bins, and each bin is rectangular in 
cross section, so that the concrete had to be laid as a 
series of cross and longitudinal walls intermeshing. 
At each intersection there is a vertical steel column 
made up of four 2}in. by 2}in. angles connected 
together by cross bars. These columns were erected 
almost to the full height before the forms began to 
move and the forms were supported from them in the 
manner, shown in Figs. 4 and 5. In the course of 
manufacturing the angles for the columns, slots were 
punched in them at accurately spaced distances. 
By means of a bar inserted through the slots of two 


consisted of a rectangular arrangement of steel 
plates of a size equal to the cross section of a finished 
bin on the top of which was laid a timber platform. 
The corner of each form was rigidly connected to 
its neighbour by a short length of joist, and it was 
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through the medium of these joists that the forms were 
suspended on the screwed rods from the vertical 
columns. It will be realised, of course, that as the 
forms rose it was necessary at intervals to release 
the brackets from which the forms were suspended 












2 ax 3'x%'t's thus = 


SOUTH BLOCK 


and raise them to a higher level on the columns. 
Owing to the interconnection of the forms the raising 
of the brackets could safely be undertaken one at a 
time as the forms were meanwhile adequately 
supported from the brackets on neighbouring columns. 
For the purpose of raising the forms evenly a group 
of men was organised under the control of a single 
charge hand, as illustrated in Fig. 4. Each man 
was concerned with a single row of columns and al! 
the men kept in line. At a signal by whistle from the 
charge hand a half or a full turn, as pre-arranged, 
was given to the nuts on the supporting brackets 
of one line of columns, and the men then proceeded 
to the next line to await another blast of the whistle. 
In this way a continuous and very steady motion 
of the forms was ensured, the speed of which could 
be regulated by instructing the charge hand to com- 
plete any given number of traverses across the 
platform in each hour. 

The placing of the concrete between the forms was 
carried out by another company of men organised 
into groups under the control of charge hands. 
Concrete-mixing plant was installed at ground level, 
and the ready mixed material elevated by lifts at the 
sides of the building and distributed in wheeled skips. 
It was placed between the forms according to a pre- 
arranged plan and time-table. 

A third group of men was responsible for fixing 
the reinforcement into position. The type of rein- 
forcement used constitutes one of the most interesting 
features of the building. In the opinion of Mr. Little- 
john Philip, the ordinary system of reinforcing bars 
for bin work, although theoretically perfectly adapted 
to meet the stresses which will fall upon it, has the 
fault that there can be no guarantee that in the finished 
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FiG. 7—PLAN OF STEELWORK FOR SOUTH BLOCK 


structure each separate bar occupies the intended 
position. 
is placed the reinforcement may be, and quite 
commonly actually is, shifted out of the correct 
position. 


It is his experience that when the concrete 


Consequently, he has designed a system 
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of reinforcement of such a nature that when erected 
it will hold itself stifflyin place, and which, moreover, 
is as easily erected as the more conventional type. 
Each unit of reinforeement—see Fig. 6—consists of 
two steel bars bent in bows across one another 
and welded at the points of contact. The ends of 
the rods are all bent at right angles in the same 
direction, and the assembly, which is made accurately 
to template, is designed to fit between the columns of 
the building and to be supported in the slots which, 


stiff enough to govern the verticality of the whole 
building was obtained. The situation of these mono- 
towers is shown in Fig. 7, and the bracing is clearly 
seen in two of the group of three progress photo- 
graphs reproduced in Figs. 8, 9, and 10. As the 
forms rose the bracing was removed. 

The finish obtainable by the’use of steel forms is 
remarkably good, as will be demonstrated by an 
examination of Fig. 11, which is a reproduction from 





an untouched photograph. The picture shows the 








Fic. 10-WALLS OF 


as has already been mentioned, are punched in the" 
steel angles. Once placed in position, the assembly 
is securely locked by wedges. Pressed steel clips 
not only hold the ‘‘ bows” apart at the centre, but 
connect the assembly to the corresponding units 
above and below. These reinforcing units were 
“stacked ” between the columns above the forms 
and a gang of men removed them from the stacks 
and erected them in their final positions as and when 
the forms rose sufficiently far. For the purpose of 
demonstrating to us the advantages of the system two 
units were erected by a couple of men under our 
inspection. The work was done in less than a minute, 
and when we came to test the stiffness of the result- 
ing assembly, we found, despite the exertion of quite 
considerable force, that it was almost immovable. 











Fic. 11—-ViEW DOWN FINISHED BIN 


In order to verify that calculations of strength had 
been correctly made, a 2ft. deep full-scalé model of a 
bin was made with concrete of precisely the same mix 
as that used for the building. It was burst by the 
use of hydraulic pressure, and the test demonstrated 
that after fifty-six days’ curing of the concrete the 
factor of safety was five. 

In the erection of a building by the use of moving 
forms, some means must clearly be provided for ensur- 
ing that the walls shall remain in plumb, for time 
cannot be wasted in measuring for and correcting any 
errors that may arise. In the particular building 
with which we are at present concerned, groups of 
the vertical columns were braced together to form 
mono-towers of great stiffness. The verticality of 
these towers was carefully checked, and when each 
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was further braced to.those next to it, a structure 
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concrete as it was left by the forms in @ condition so 
good that no “ rubbing down ”’ or other similar work 
was necessary. Around the outside of the building 
and hanging from the moving forms there was sus- 
pended a “‘ catwalk,”’ by descending on to which the 
condition of the concrete just after the forms had 
left it could be observed. Here and there we found 
the concrete had been “‘ drawn ”’ a little by the forms, 
but to so small an extent that the ‘‘ rubbing down ” 
to which the external walls were subjected was 
hardly necessary. Portland cement to British 





IFIG. 12—DENSITY OF CONCRETE 


Standard Specification was used, the aggregate being 
granite from the Penmaenmawr quarries and the 
proportions of the mix 1: 1}: 3, the 14 being in. 
to dust granite. The dust resulting from the process 
of crushing the aggregate was used in place of sand, 
and it is Mr. Littlejohn Philip’s opinion that an 
improved quality and density of concrete wes 
obtained by this means. The granite dust does not, 
he contends, weaken the concrete, but improves its 
resistance to the percolation of water. One of the 
accompanying engravings, Fig. 12, shows the density 
of the concrete exposed when the outer skin was 





chipped off. A number of tests were carried out, 
which proved that the concrete thus made was water- 
tight under pressure. 

As soon as the building had reached the required 
height, the forms were removed and the steelwork 
to carry the roof was erected. The engraving, Fig. 13, 
shows the top of the north block about the time when 
the steelwork was under erection. On the left can 
be seen the timber shuttering for the underside of 
the floor over the bins, and on the right a row of the 
steel forms not yet removed. The rest of the work, 
including the erection of the central tower, will 
proceed on normal lines. 

In conclusion, we wish to express our thanks to 
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Fic. 13—-Top OF SOUTH BLOCK 

Mr. Littlejohn Philip for placing photographs and 
drawings at our disposal, and for providing us with 
the technical information upon which this article has 
been based. We wish also to acknowledge the 
courtesy with which Mr. H. West, the resident engi- 
neer, and Mr. T. V. Prosser, the contractor’s engi- 
neer, escorted us around the works and answered our 
numerous questions. 








AERONAUTICS AND UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


RECOLLECTING Professor Cave-Browne-Cave’s associa- 
tion with flying before he was appointed Professor of 
Engineering in University College, Southampton, we are 
not surprised to learn that it is the intention of the Senate 
of that University to appoint a lecturer in aeronautics. 
Professor Cave-Browne-Cave has already erected a small 
wind tunnel and arranged other equipment for instruction 
in that subject and has laid the foundations for the specialis- 
ation in prospect. Evening classes, under a member of 
the design staff of Supermarine Aviation Works (Vickers), 
Ltd., are already held and are attended by apprentices 
of that firm and others, whilst a score of apprentices from 
Saunders-Roe, Ltd., take a whole day’s instruction once 
a week in éngineering and aeronautics. In fact, the 
development of aircraft building around Southampton is 
so considerable that facilities for appropriate educa- 
tion in that area are desirable. 

The aeronautical examinations for which students will 
be prepared are :— 


1. The aircraft papers of the mechanics of fluids 
syllabus of the London degree. 


2. The associate fellowship and associate membership 
examinations of the Royal Aeronautical Society. 


3. Aircraft papers taken in conjunction with other 
engineering papers to obtain an aeronautical endorse- 
ment on the Higher National Certificate. 


Of these (1) must be taken by day work alone. Students 
reading this course in preparation for aircraft work must 
also do the aeronautical parts of theory of structures and 
of strength of materials. Lectures for (2) and (3) must be 
available in the evening, although it is better that they 
should be taken as day work where possible. In all this 
work it is felt to be very desirable that practical instruction 
in the wind tunnel should be given. 

It is significant that of the six entrants who this year 
were awarded scholarships or exhibitions to the Engi- 
neering Department of the College, four ask for aero- 
nautics. 

The new lectureship will be a full-time job. 

A large amount of his time gwould be occupied in the 
preparation of courses and the delivery of lectures. He 
would also be required for a considerable amount of evening 
work. It is felt, however, most necessary that a proper 
proportion of his time should be available for research 
and investigations. 

We understand that in the opinion of the Senate candi- 
dates for the new appointment should have taken an 
engineering degree with aeronautics, preferably with some 
post-graduate work, within the past ten years, and, further- 
more, that they should have gained some experience 
either in a research establishment or in an aeronautical 
firm, 
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Further Tests on the Effect of Time in Testing. 
By H. QUINNEY, Engineering Laboratory, Cambridge University. 
- the issue for March 30th, 1934, of THE-| parabola, as is shown in Fig. 1 on the next page, |shown that the purer the crystal the lower its resist- 


ENGINEER, under the title ‘‘ Time Effect in| Assuming that the vertex of the parabola is at the | ance to deformation. 
Testing ‘of Metals,” it was shown by the present | zero of load, then the value of E will fall from It has been customary in the testing of ferrous 


author that the effect of time on the testing of certain | infinity in the inverse ratio of the stress. metals to regard the yield stress as being a definite 
ferrous metals was, in most cases, considerable. Professor G. I. Taylor, F.R.S.,1 who, with W. S.! quantity having a value which is independent of 
An autographic machine built in the the time of loading. The duration of 
Cambridge University Engineering such a test usually extends over not 





more than a minute orso. In practice 
the same material may, however, be 
subjected to an increasing load extend- 
ing possibly over a period which may be 
a million times that interval. 

The object of these tests has been 
to compare the load extension diagram 
for metals tested under considerably 
varying conditions with regard to time, 
such as may exist in practice. Before 
such a comparison can be made it is 
essential that the conditions of testing 
shall in every other respect be identical 
as far as is possible. To achieve this 
much preliminary work was necessary, 
and the first essential was to ensure 
that the specimens were as nearly as 
possible alike. This was accomplished 
by having all specimens prepared from 
bars of the same batch of material. 

For this series of tests the shape of 
the test pieces was standardised and 
took the form of a _ stream-lined 
shouldered type, as shown on page 671. 
The grinding of the parallel part, and the 
shoulders of the specimen, was carried 
out in one operation, thereby ensuring 
that the shoulders were truly at right 
angles to the axis of the specimen. 
Special attention was given to the 
method of fixing the specimen in the 
machine. A drawing also on page ‘671 
illustrates the arrangement. By means 
of the split adaptors A (which were 
accurately machined so as to provide 


Workshops was described in which it 
was possible to regulate the rate of 
loading as desired. 

Since then other investigators have 
contributed articles on this subject and 
described somewhat similar experi- 
ments. More recently Professor Haigh, 
at the 1934 meeting of the British 
Association, dealt with the problem of 
effects due to speed of loading, and in 
the discussion which followed the need 
for autographic recording and specified 
rates of loading was emphasised. 

Young’s Modulus of Elasticity for 
any material, expressed by the familiar 
symbol E, is calculable on the assumed 
linear law of Hooke connecting stress 
and strain. For none of the materials 
employed by engineers has it ever been 
assumed that elasticity extends beyond 
a very small fraction of the stress 
denoted by E. If the results of more 
recent experiments described below are 
correctly interpreted it will be seen 
that a material such as wrought iron 
in the fully annealed condition does 
not conform to the assumed linear law 
any more than pure gold or pure silver 
in the annealed state, provided the rate 
of application of the strain is sufficiently 
prolonged. 

Numerous forms of strain meters 
have been devised from which values 
of E have been deduced, butjno instru- 
ment incorporating pivot bearings 














operating on the specimen as part of ample bearing surface on the shoulders 
the measuring device is suitable for **AUTOGRAPHIC’’ TORSION TESTING MACHINE of the specimen) and the centring 
very soft metals. If a suitable means plugs B, it was possible to make an 


of determining the load extension diagram is] Farren, designed a machine? for the rapid straining | over-whelmingly strong attachment of the specimen 
employed with these soft annealed metals, it will] of metals, has since investigated in great detail the | to the steel ball 8. 

be seen that the linear law does not hold for any part | nature of the discontinuities in a crystal (“‘ disloca-| The accurate determination of the load extension 
of the load extension diagram. Instead of a straight | tions’), and shows that the stress-strain curve for} diagram is dependent entirely on this arrangement. 
line relationship, the curve approximates to a!a pure metal should be parabolic, and has further! The steel balls, 2in. diameter, which were first softened 
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by annealing in a hard vacuum, and machined as 
shown, were again suitably heat treated in a vacuum 
and quenched in oil in such @ way as to avoid oxida- 
tion. These balls are a perfect fit in the cylindrical 
barrel D, and the load applied to the specimen is 
borne by the spherically recessed nuts C, which were 
carefully machined to a slightly larger radius than 
that of the steel balls. 

These nuts were toughened in the same manner as 
the balls, and by means of a powerful key were 
screwed hard on to the end faces of the parts D, which 
were rigidly attached to the machine. 

In this way it was possible to obtain perfect align- 
ment. A photograph of the machine, complete with 
motor and gear-box, is reproduced at the head of page 
669. It was found that the records obtained inside the 
clastic range, when measured microscopically, afforded 
an accurate measure of the extension of the specimen 
from the commencement of loading, and avoided 
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the disabilities which are usually associated with 
extensometers. 

Referring to diagrams (1) and (2), Fig. 2, opposite, 
which shows two load extension diagrams for mild 
steel vacuum annealed from 760 deg. Cent., it will 
be seen that where the specimen is correctly shaped 
and attached, the so-called ‘ proportional limit ” 
or “elastic limit,” as distinct from the yield point, 
is non-existent. There is no discontinuity until the 
initial yield point is reached, when the resistance to 
stretching suddenly falls until the plastic yield is 
reached. If the speed is sufficiently slow the plastic 
yield is well defined, but where the speed is compara- 
tively‘ fast the plastic yield is uncertain. 

F. W. Thorne, in an article dealing with this 
problem in Engineering, September, 1931, on the 
form of test piece, pointed out the important deduc- 
tion made by him and P. E. Docherty from the study 
of the effect of discontinuities by Professor C. E. 
Inglis, F.R.S., in loaded bars (‘‘ Stresses in Plate Due 
to Presence of Cracks or Sharp Corners,” ‘‘ Trans.,”’ 
Inst. Nav. Arch., P.I., 1913, page 219). Sudden 


down to nearly 70 per cent. is recorded. 

This indicates that the familiar yield point may 
possibly be non-existent if the rate of loading proceeds 
sufficiently slowly, and the dotted curve P shown in 
Fig. 4 suggests the form that the load extension 
diagram may possibly take. 


Torsion TEstTs. 


Employing a somewhat similar device, a machine 
has been built from which a continuous record of the 
torque angle relation is obtained when a cylindrical 
rod is twisted in pure torsion. This machine 
is shown in the lower view,on page 669. It 
will be seen that the weigh bar, which carries a 
light pointer, of suitable design, has one end of 
the specimen firmly secured to it. The other end 
of the specimen has a torque applied, and the desired 
rate of twisting is obtained by suitable gearing from 
an electric motor and a gear-box complete with 
clutch. Provision is also made for extension in length 
of the specimen during twisting.* As has been 
pointed out by the author,‘ the sudden drop from 
initial yield to plastic yield,is more pronounced in 
torsion than in tension. This is what may be ex- 
pected, in view of the fact that the boundary layers 
which contribute so largely to the resisting torque 
up to the instant of yield undergo suddenly a marked 
diminution in resistance, necessitating a readjust- 
ment of the load borne by the inner layers. 

It will be seen from a comparison of Figs. 4 and 5 
that the form of the torque angle diagram depends, 
as in the case of tension, on the rate of loading, and 
the final disappearance of a yield point is also pre- 
dicted for much more prolonged periods of testing, 
although the rates of loading were not varied to the 
same extent in torsion as was the case in tension, and 
the tests were not carried to destruction. Whereas in 
tension the time to reach initial yield point was 
10 million times as fast in test No. 1 as in test No. 5, 
the maximum ratio of fast to slow in torsion was only 
1 million to 1. In the table of values shown in Fig. 5 
values of p the stresses at the initial yield poimts are 
given for the various rates of loading. 

In the table attached to Fig. 5, column I gives the 
observed value of the maximum shear stress g at the 
initial yield point. Column II gives the values of q 
calculated from the values of p (given in the table 
attached to Fig. 5) on the hypothesis of von Mises. 
According to von Mises, hypothesis g=p/+/3. Column 
III gives the corresponding calculated values of g on 
the hypothesis of Mohr (Guest Law) g=p/2. An 
examination of these values of g shows that the results 
obtained from the theory of von Mises is in closer 
agreement with these observed values of q than that 
obtained from the hypothesis of Mohr. This is in 
agreement with results obtained for metals when 
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the application of the pivot form of extensometer 
have a marked effect on the yield of soft metals. 


Tests MADE ON YORKSHIRE IRON (HicH Quatiry) 
FROM TAaytor BrotHers, LEEDS. 


Each specimen, after careful machining, was 
heated in a hard vacuum until the temperature 
exceeded the magnetic change point by 20 deg. 
Cent., and held at this temperature for five minutes. 

The machine as shown at the top of page 669 is 
fitted with a Wilson pre-selective gear-box, which, 
together with a variable-speed motor, gives a rate of 
extension varying from 5 to 1. This arrangement. 
was, however, supplemented by a further gear reduc- 
tion, so that it was possible to increase the speed 
range as shown in the table below to about 10 million 
to 1. 

The actual times are as shown in Table I below. 

Taste I. 

(1) Time to reach initial yield point, about '/; second.* 

(2) Time to reach initial yield point, about 1 second.* 

(3) Time to reach initial yield point, about 35 seconds. 

(4) Time to reach initial yield point, about 1-1 Xx 105 seconds. 

(5) Time to reach initial yield point, about 1-9 x 10® seconds. 
* Special recording device employed. 

The load extension diagrams are shown in Fig. 4 
It will be seen that the initial yield stress is clearly 
dependent on the rate of loading. With the high- 





speed test the load at yield is actually in excess of the 


observed values of qg for the high-speed test differ from 
the calculated values to a greater extent than the 
values obtained at lower speeds. The time, however, 
for the torsion test is only approximately one-fifth 
second, and as the initial vield stress is highly sensi- 
tive to time of testing at high speeds, this discrepancy 
may be due to an under-estimate of the time taken 
for torsion test No. 1. 

Referring to Fig. 3, which shows the load extension 
diagram for mild steel (vacuum annealed from 760 
deg. Cent.), the trace A B shows the zero curve of 
the pointer and a comparison between A B and Al Bl 
enables an accurate determination of E to be made 
for the material. 

For the purpose of such measurements, a calibrat- 
ing arm is employed fitted with scales and micro- 
scopes, from which the measurements can be made 
with the necessary accuracy. The length of the cali- 
brating arm is equal to that of the pointer on the 
testing machine. 

Trace 1, Fig. 6, shows a compression yield for mild 
steel, and the corresponding yield for tension in the 
same material is shown by trace 2. 

The initial yield is again well defined in com- 
pression® as in tension, but elaborate precautions 
must be taken, such as are described in detail in the 
** Proc.,” Roy. Soc., A, Vol. 143, 1934, ‘‘ The Latent 
Energy Remaining in a Metal after Cold Working,” 
Taylor and Quinney. 


ultimate and a progressive reduction in yield load 





Errrect oF SPEED ON Mitp Steet (ROLLED Bar 
Vacuum ANNEALED AFTER MACHINING). 


The special gearing necessary for the wide range 
of speeds employed in testing the specimens of York- 
shire iron was removed in order to release the miachine 
for use with the students in the laboratory, and the 
range of speeds for further tests was thereby reduced 


from about 107: 1 down to 25,000:1. The highest 
speed being now 2-5 seconds to yield as against 
one-fifth of a second, #.e., 124 times as slow, and the 
slow speed 40 times as fast as was the case with 
wrought iron. 

Fig. 7 shows three typical diagrams for mild steel 
tested within this range, and the effect of increasing 
the speed in the very slow test is indicated by points 
H, and Hy, and is further illustrated in Fig. 8, where 
the dotted line indicates the resistance at lower speed. 

The effect of speed over this range appears less 
marked than for wrought iron. The absence of 
hardening during overstrain at slower speeds is very 
pronounced. Mild steel does not appear to age 
harden to the same extent as wrought iron, and the 
viscosity effect at higher speed is also less. 

The phenomena of age hardening, following over- 
strain and low temperature annealing with simple car- 
bon steel, depends to a great extent on the initial con- 
dition of the steel being strained, and is less sensitive 
to the condition under which ageing effect develops.’ 

In Fig. 9 the results of successively overstraining 
and reheating for 5 minutes at 150 deg. Cent. mild 
steel originally annealed from 635 deg. Cent. is shown 
and can be compared with the results shown in Fig. 10, 
in which the steel was originally annealed from 920 
deg. Cent., and again reheated to 150 deg. Cent. for 
the same period subsequent to straining. In Figs. 9 
and 10 continuous diagrams for the same material, 
tested at the same rate of loading, are given for 
comparison. The material in this instance is, of 
course, coarsely crystalline by comparison with that 
indicated in Fig. 9. 

It will be seen by comparing Figs. 9 and 10 that 
where the initial yield is 20-8 tons per square inch, 
the ageing effect of overstrain is so small that the 
ultimate strength is not appreciably greater than is 
the case if the stress is increased continuously up to 
the point of rupture. Whereas in Fig. 10, where the 
initial yield is down to 17-65 tons per square inch, 
the accelerated ageing effect at 150 deg. Cent. is con- 
siderable, and this is associated with a considerable 
reduction in ductility. 

Cast STEELS. 

An opportunity of testing some specimens pre- 
pared from steel castings was possible through the 
kindness of Mr. J. Deschamps, of Kryn and Lahy 
(1928), Ltd., Letchworth, Herts. The high quality 
of such steel is well exemplified by the following tests, 
which show to what a small extent the density of such 
steels can be improved for forging. 

The results given in the following table were 
obtained from cylindrical bars carefully machined 
_all over :— 
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Taste II. 
By weighing By weighing 
By weighing | only in air and | only in air and 





Carbon and by | water, annealed! water, annealed 
content. measurement. steel. steel, forged. 
0-08 ; 7-79 | 7 -8265 
0-14 7-81 7-8372 7-843 
0-35 | 7-80 7 -8285 77-8365 
0-60 7-76 7-8100 


determinations were obtained from 
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EFFECT OF TIME IN TESTING METALS 
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weighings-made in air and distilled water, and, | produced in the ordinary testing machine gave values| The drawing below shows the device employed 
further to counteract this tendency. The blow 


further, at the suggestion of Mr. Deschamps, we were 
able to compare the results obtained from these test 
pieces with a complete wheel centre weighing ? ton, 
supplied by him and tested in the same way. 

It will be seen from a comparison of the right 
and left-hand portions of diagrams, Fig. lI, 
corresponding to slow and normal rates of testing, 
that the yield stress is more susceptible to speed of 
loading for the lower carbon cast steel. The ultimate 
strength of the higher carbon cast steels is, however, 
considerably lower with these slower rates of loading. 
Although the increased density with these high- 
quality castings is only increased to such a small 
extent by forging, the results obtained from the 
tensile tests are, nevertheless, different, as shown 
in Fig. 12. Both yield and ultimate are considerably 
higher than the corresponding unforged material. 


STRAIGHT CARBON STEELS (ROLLED Bars Vacuum 
ANNEALED AFTER MACHINING). 


The form of the stress strain diagram tested at the 
slower speed for a range of carefully annealed carbon 
steels with carbon content ranging from 0-15 to 
0-89 per cent. is shown in Fig. 13. It will be seen 
that the initial yield is actually as high, if not higher, 
for the lower carbon steel than for any other of the 
hypoeutectoid steels tested in the annealed state, also 
the steady increase in the plastic yield is marked, and 
the flow at plastic yield is noticeably less for steels 
with higher carbon content. 


EFFECT OF QUENCHING AND TEMPERING. 


A study of some of these steels in the quenched 
condition and others suitably tempered is instructive.® 
Where due attention is paid to the importance of 
alignment the breaking stress of the steel containing 
0-34 C is maintained in the neighbourhood of 120 
tons per square inch, and the effect of tempering is also 
shown in Fig. 14. 

The value of Young’s modulus of elasticity is 
clearly less for the quenched steel which is partly 
austenitic than for the same steel in the martensitic 
state. These same steels tested with the attachments 


considerably lower than those shown in the diagram. 

In some non-ferrous metals, such as 60/40 brass, 
the ageing effect is such as to produce a characteristic 
serrated diagram.® The effect of speed on the 
behaviour of such metals when continuously stressed 
in the plastic range can be studied. Serrated dia- 
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grams for Carbonyleisen iron are also shown in 
Fig. 15. 

The machineshown on page 671 has several improve- 
ments introduced into the recording unit. The method 
of guiding has been redesigned, and the plate holder 
is an extremely light Elektron casting. The reduced 
mass is an advantage as the stresses induced in the 
steel tapes, when the specimen breaks, due to the 
tendency thereby to accelerate this unit, are con- 
siderably reduced. 








delivered by the spring when the specimen breaks is 
applied at the centre of percussion of a lever which is 
controlled by a spring tensioned slightly in excess of 
that required to balance the recording unit. If the 
stress in the tapes when the specimen breaks exceeds 


























DEVICE FOR REDUCING SHOCK ON BREAKAGE 


the strength of the tension spring controlling the 
lever the lever is free to swing, thereby limiting the 
tension in the steel tape. 

The further development of this type of machine, 
first described, in THE ENGINEER, March 30th, 1934, 
was undertaken at the suggestion of Professor C. E. 
Inglis, F.R.S., who placed at the author’s disposal all 
the facilities required for this work. 

This type of autographic machine, which it is 
proposed to put into production in the form shown on 
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page 671, has been developed by Mr. D. R. Coleman. 
Mr. Coleman has been responsible for the production 
of the machines described in this paper. 
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(Concluded from page 647, June 19th.) 


NY account of the “Queen Mary ” would be in- 

complete without some mention of the special 

features of her hull design and the passenger accom- 
modation. 


Huu. DEsien. 


In considering the design aspect of the construction 
of the “ Queen Mary” the underlying basis of the 
whole undertaking is revealed in the statement of Sir 
Percy Bates to the effect that the size and speed of the 
new vessel are no greater than was considered essential 
by the owners of the ship to provide, in conjunction 
with a similar ship, the contemplated weekly service 
between Southampton and New York. 

With their great experience of handling liners 
of the largest and fastest types in the North Atlantic 
passenger trade the owners were in an ideal position 
to postulate what combination of classes of accom- 
modation and the numbers to be carried would prove 
most suitable in a vessel running to the projected 
schedule. The essentials in the time table of the 
weekly service established the basis of the high speed 
of the design. 

Due allowance having been made for the minimum 
convenient time required by the turn-round, it was 
found that the lowest speed at which it was possible 
to make the voyage, even on the shortest of the 
accepted liner “ tracks,” was about 28} knots. The 
speed attained on the recent trials represents the 
margin of power which the owners considered essen- 
tial to meet the recognised severity of North Atlantic 
all-weather service. 

Requirements of accommodation and speed having 
thus been laid down, it was possible to formulate 
tentative ideas of the size, arrangement, weight, and 
power of the ship. 

Collaboration with the builders took place at an 
early stage and, indeed, several years before invita- 
tions to tender were issued the firm of John Brown 
and Co., Ltd., placed its accumulated experience of 
large ship construction at the service of the Cunard 
Company in assisting to work out the preliminary 
essentials of the design. 

After provisional estimates of dimensions, weights, 
and displacement, there arose the question of the most 
suitable form, and in this matter the co-operation of 
the builders was of the utmost value. Possessing its 
own experimental tank at Clydebank, where so many 
successful models had been evolved, the company 
was able to develop this important feature of the 
design from the earliest stages. It was the desire 
of the owners that no unusual or special types of form 
should be used, provided an equally good normal form 
could be produced, and it is now apparent that this 
condition has been satisfactorily met. 


RESEARCH WORK. 


The hull form finally adopted for the ship was the 
result of extensive research carried out in the experi- 
mental tank department of the firm. 

The development of the underwater form involved 
the testing of some twenty-two models, each 200in. in 
length, representing about 8000 experiments. 

The seaworthiness of the proposed form was investi- 
gated by running the models through artificial wave 
systems, reproducing to scale storm conditions in the 
North Atlantic. Records of resistance and pitching 
angles in various combinations of model speed, wave 
length, and wave height provided data from which a 
decision was reached regarding the design of the fore 
end of the ship. In addition to these measurements, 
about 2400ft. of 16 mm. ciné film was used to record, 
in permanent form, the behaviour of the models in 
these waves. Detailed study of the films revealed 
features of model behaviour which escaped normal 
observation during the experiments in the tank. The 
close agreement shown between records and films 
justified the methods followed and the apparatus 
devised for such research. 

The bilge keels were positioned and dimensioned 


lines, which were traced on the models by chemical 
methods. 

The estimation of the horse-power required to 
propel the ship demanded prolonged investigation 
into the most efficient angles for the bossings ; direc- 
tion of rotation, position, size, and type of pro- 
pellers. Model screws to suit the scale of the model 
were tested behind the model to obtain the propulsive 
efficiency factors. Larger model screws, 9-6in. in 
diameter, were run in open water to determine pure 
relative efficiencies. As these 9-6in. screws were still 
only about one-twenty-fourth ship size, possible small 
errors in making and testing could assume a fair 
magnitude when translated to ship size. Accordingly 
a new propeller apparatus was designed, capable of 
testing model screws up to 24in. in diameter. With 
the same standards of manufacture the relative 





accuracy was proportionately greater. Since this 
apparatus has been completed almost 1000 experi- 
ments have been made on 24in. models of the ship’s 
propellers. 

The rudder of the ship, unbalanced in type and 
streamlined in shape, forms an unbroken line from the 
fine deadwood aft to the end of the rudder. At an 
early stage of construction an exhaustive set of 
steering experiments was made on a self-propelled 
model fitted with rudder and suitable measuring 
apparatus. 

Something approaching 1100 measurements were 
taken of forces on the rudder, turning moments on 
the rudder stock, and turning moments on the model 
hull, for a wide range of model speed and rudder 
angle. From these records were derived coefficients 
expressing the factors controlling manceuvring ability 
which could be applied to ship conditions. 

The research work included not only the tank model 
experiments, but also model investigations into the 
heights and shapes of the funnels. A scale model was 
fitted with superstructure, funnels, intake venti- 





from the results of numerous experiments on stream- 
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lators, boats and all fittings which could influence the 








direction of the air currents around the funnels. This 
model was placed inside a wind tunnel, the front of 
which was one large sheet of plate glass forming an 
observation window. Fans induced a through draught 
in the tunnel, blew smoke up the funnels and drew air 
down the ventilators. When the wind tunnel was in 
operation the model faced a strong head-on wind, 
the smoke streamed out of the funnels, following the 
paths of the induced air currents, and the ventilators 
drew down their supply of air. Thus, in miniature, 
could be studied the behaviour of the smoke under 
any combination of funnel height and shape. By 
systematic experimenting with these variables a 
funnel arrangement designed to give the least con- 
tamination of the large open deck spaces by the funnel 
gases was adopted. 

Some two years before the ship was launched a 
comprehensive study was made of the factors affect- 
ing launching. A model of the ship complete with 
cradles and ways was launched into the tank on model 
groundways. A false bottom in the tank carried a 
reproduction of the bed of the river along the line of 
launching, moulded in clay. Records of the motion 
of the model during launching were taken, graphically 
and by ciné camera, the analysis of which provided 
valuable data for the more accurate estimation of the 
actual launching conditions for the ship. Simul- 
taneously with these investigations into the question 
of form, work was progressing on the development of 
the arrangements with detailed estimates of weights, 
the stability and the trim of the ship. 


Lay-out oF ACCOMMODATION. 


A fundamental consideration in the arrangement 
of the ship was the provision for three classes of 
passengers—cabin class, tourist, and third-class. The 
numbers of the cabin class to be carried, and the 
necessity of accommodating the majority in out- 
board rooms, demanded the allocation of three 
principal decks—main, “A,” and “ B”—to this 
accommodation, while the desirability of having no 
cabin class passengers on the same deck as their 
dining saloon, and yet of having this apartment un- 
restricted in length by positions of water-tight bulk- 
heads, led to the introduction of another ‘tween deck 
above the freeboard deck. This association of the 
height required above the 
bulkhead deck with the 
freeboard necessary from 
subdivision considerations 
led to the depth of main 
hull structure to the pro- 
menade deck being fixed 
at 92ft. 6in. 

In a deck house extend- 
ing over a length of 552ft. 
on the promenade deck 
are arranged the spacious 
public rooms for the cabin 
class. The key to the 
arrangement of these 
spaces is found in the loca- 
tion of the engine and 
boiler hatches, advantage 
being taken of the varying 
distances between the cas- 
ings to lay out a series of 
rooms, each of a size 
adapted to its particular 
use, noticeable especially 
in magnificent propor- 
tions of the lounge. Simi- 
lar considerations affected 
the disposition of the 
dining saloon on “C” deck, 
and the spaces associated 
with the cabin class swim- 
ming pool, and so are 
reflected in the location 
of the main _ stairway 
leading up to the public 
rooms. 

The general level of the 
sun deck has been raised 
within the limits of the pro- 
menade deck house to 14f€., 
thus affording a height proportionate to the large area 
of the various apartments, while in the principal 
spaces, the lounge and the smoke room, the height 
is still further increased by raising the centre portion 
of the ceiling m large domes. 

The tumble-home of 2lin. at the promenade deck 
level is restored by an extension of equal amount at 
the sides of this deck, and at the ship’s side a glazed 
screen fitted with windows of exceptional size is 
carried up to the sun deck. 

Extending over the full length of the cabin class 
promenade, the screen makes this enclosed walking 
space what is virtually an additional public room. 
The sun deck carries at each side the gravity davits 
which are raised well above the deck level to afford 
an open-air promenade for those who prefer it, while 
a large side to side extension at the after end provides 
an ideal games space. The raised roof of the public 





rooms is surmounted by another tier of deck houses, 
containing at the fore end a further range of cabin 
class accommodation, while in the neighbourhood of 
the engine hatch are the senior engineers’ rooms, ward- 
room, &c. 


At the after end of this house is situated 
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an isolated public room in the form of a cabin class 
verandah grill room, with its own kitchen, bar, and 
pantry to cater for the night-club devotees. Sur- 
mounting the sun deck houses is the sports deck, 
providing at one part of its length an area sufficient 
to provide a lay-out of three large deck tennis 
courts. 

In the planning of the tourist and third-class 
accommodation, the owners have adopted the simple 
and direct procedure of locating the tourist aft and 
the third-class forward. This assists working arrange- 
ments, and avoids the complications involved in the 
proximity of embarkation entrances, promenade 
spaces, &e. 

Nevertheless, by utilismg the whole of one side 
of the ship on “‘ D ” deck for accommodation, it has 
been possible to extend the tourist rooms forward to 
about amidships and the third-class -aft to the same 
point, thus providmg for any interchangeability of 
these classes that traffic conditions may demand. 
Similar possibilities of interchangeability exist where 
the tourist spaces on the upper levels abut on the 
after end of the cabin class accommodation. 

By arranging the tourist dining saloon above the 
freeboard deck in similar fashion to the cabin class 
restaurant, with the kitchens between them, a large 
dimmg room with convenient service is obtained. 


i, ae a once 
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While it has not been found necessary or desirable to 
extend the tourist accommodation to the extreme 
after end of the vessel, this part being utilised for 
crew, the ample space available has enabled the 
owners to provide such an unusual feature as the 
elaborate tourist swimming pool and gymnasium on 
“F” deck, and a very comprehensive scheme of 
public rooms on the upper decks. The principal 
space is the main lounge on the main deck. An 
auxiliary lounge is arranged on ‘“* A” deck, while the 
smoke room is situated on the promenade deck—a 
bulkhead at the after end of the cabin class pro- 
menade separating the two classes. Screened pro- 
menades are arranged on two levels for the tourist 
passengers, and an attractive arrangement of terraced 
open-air promenading and games decks has also been 
incorporated in the design. 

The “ vertical planning ” of the third-class public 
rooms at the fore end, with the lounge on “ B ” deck, 
smoke room on “ A” deck, and garden lounge on the 
main deck, provides an appropriate series of rooms 
for the social life of this group of passengers and 
suitably links up their state rooms on the lower deck 
with the open promenade provided for them on the 
fore end of the’main deck. 

The stepping back of the after end of the super- 
structure decks in combination with the rounded 
bridge front bulkheads, contributes to the handsome 
outward appearance of the vessel. A view of the 








rounded bridge front, taken while the ship was 
proceeding down the Clyde, is reproduced in Fig. 51. 
A new feature in Cunard White Star ships is the care- 
fully designed cruiser stern, which adds effectively 
to the massive aspect of the hull. On the other hand, 
no departure has been made from’ the normal straight 
stem, which is well raked forward, although the 
modern practice of building the upper part of plates 
rounded out in a full form has been adopted. The 
arrangement of a well abaft the forecastle provides 
for the breaking up and discharge overside of any 
solid water that might in emergency come on board, 
but the great height of the forecastle head should 
render this unlikely. In addition, the flare of the 
vessel’s sides in this region was the subject of numer- 
ous experiments to ensure the adoption of a form 
which would throw the water clear and prevent its 
breaking inboard. 


HULL SUBDIVISION. 


The subdivision of the vessel is arranged to suit 
the requirements of the International Convention for 


the Safety of Life at Sea, as embodied in the Board of 


Trade rules, and is based on a maximum moulded 
draught of 38ft. 9in. The freeboard to the bulkhead 
deck, ** C ” deck, is 16ft. 6in. The very high standard 
of subdivision, giving a factor of 0-336, enabled the 





of Shipping, under whose special survey the construc- 
tion was carried out. 
HULL ‘SCANTLINGS. 

In the determination of the scantlings of a vessel 
such as the ‘‘ Queen Mary,” it was obvious that 
recourse could not be had to the ordinary rules and 
tables of the classification societies, and extrapolation 
of these tables to the values of the basic numerals 
required led so far beyond the normal range as to give 
results of very questionable accuracy. 

When faced with the problem of providing sufficient 
strength in the members which resist longitudinal 
bending, the designers might have used the standard 
laid down by the Load Line Rules, which demands a 
modulus of the continuous longitudinal material in 
the midship section or I/y equal to fd B, d being the 
load draught and B the breadth of the ship, f is a 
factor for which values are given over a range of 
lengths of ship, but here, again, the extrapolation 
to the length required was rather indefinite. 

This led to the consideration of the permissible 
stress values which may be accepted. It is generally 
admitted to be a matter of the greatest difficulty to 
calculate the actual stresses experienced on a ship 
structure under the enormous variety of loads to 
which it may be subjected at sea, and this has resulted 
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vessel to be made completely a three-compartment 
ship. This factor and the spacing of bulkheads 
was obtained without any credit being taken for the 
extensive additional fore and aft subdivision pro- 
vided by the oil bunker bulkheads and the inner 
skin which is carried through the length of both engine- 
rooms. In addition to the statutory bulkheads 
required by the Convention, there are fitted two addi- 
tional water-tight bulkheads which still further 
reduce the possible extent of any flooding due to 
damage in the machinery spaces. Similar considera- 
tions led to the introduction of a longitudinal water- 
tight bulkhead throughout the shaft tunnels extending 
up to the water-tight flat which forms the upper 
boundary of these spaces. The internal subdivision 
of the double bottom into tanks for reserve feed, 
domestic water, and water ballast adds to the very 
comprehensive nature of the protection, which may be 
appreciated from the fact that there are about 160 
separate water-tight compartments below the bulk- 
head deck. 


CLASSIFICATION. 

In addition to complying with subdivision require- 
ments, the vessel is completed in all other respects to 
meet provisions of the International Convention for 
the Safety of Life at Sea. 

On the structural side, the vessel has been given 
the highest classification assigned by Lloyd’s Register 





in the adoption of a standard of permissible nominal 
stress, which experience has shown to be sufficient 
to avoid structural damage in service conditions. A 
L 
roan) 
has been suggested and used by some authorities, 
and some adaptation of such a formula based on 
scantlings of existing ships of proved strength can 
be used for increasingly large vessels without leading 
to any inappropriate extension of the stress limits. 
Inherent in any proposal for a standard of stress 
is the supposition of a standard bending moment 
producing the stress in the given structure. It has 
been the practice of naval architects to calculate the 
stresses developed on the structure by the bending 
moment which results when the ship is placed in a 
wave of its own length, with the crest or trough 
amidships, according to the condition of loading 
which produces the maximum bending moment. An 
approximation to this maximum bending moment 
which serves adequately and is commonly used in 
the derivation of the standard stress on the hull, is 


standard stress formula such as p=5 (i 


ic where W is the load displacement, L 


‘ 


is the length, and C is a constant usually taken as 30, 

Accepting this approximation to a standardised 
bending moment in terms of displacement and length 
and a standard stress of the nature of that given 
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above, the required modulus of the midship section 
longitudinal material is obtained. It is sometimes 
argued that with increasing size of ship some relaxa- 
tion in the above standard of bending moment should 
be admitted, on the grounds that the underlying 
assumptions as to size of wave are not likely to be 
realised in very large ships. However, it has to be 
borne in mind that the method described does not 
purport to give actual stresses as realised at sea, but 
merely a nominal or standard stress of a comparative 
nature. In the design of the ‘‘ Queen Mary ”’ it was 
considered essential to maintain this comparative 
standard without any claims for relaxation on account 
of the unusual length of the vessel, and it is of interest 
to note that in the worst condition of loading with a 
vessel hogging in a wave of its own length, the value 
of the constant C derived from the actual weights 
and loads was 28-7. This increased bending moment 
was therefore adopted in all subsequent calculations. 

The required modulus of section having been deter- 
mined, the arrangement of the material to the best 
advantage to provide this value had to be considered. 
In the ‘“* Queen Mary” no radical departures from 
tried practice have been attempted, it being the view 
of the builders that an over-emphasis in the disposi- 
tion of longitudinal material at the expense of the 
structure necessary for transverse stiffening is 


stiffening does not hold good. In this case, webs, 
one on every third frame in the lower structure, 
constitute an integral part of the framing arrange- 
ments. They are generally 48in. deep below “E” 
deck and 36in. deep in the ’tween decks, and in many 
cases take the form of partial bulkheads of con- 
siderable extent. The intermediate frames are of 
channel section, 12in. deep in the oil bunkers and 
llin. in the ’tween decks, and the modulus of the 
combined arrangement of channels and webs is con- 
siderably in excess of the Load Line Commitiee’s 
standard. The arrangement of the oil bunkers along 
the greater part of the side of the vessel permits the 
incorporation of relatively closed-spaced divisional 
bulkheads, which contribute in no smal] degree to the 
transverse strength in this region. Solid floors 
throughout the double bottom, of 6ft. in depth, in 
conjunction with two water-tight and five inter- 
costal fore and aft girders, provide a strong arrange- 
ment of bottom framing, which is mcreased locally 
in such regions as the neighbourhood of the shaft 
brackets by very strong deep floors and superimposed 
partial bulkheads extending well up into the ’tween 
decks above. The normal frame spacing amidships 
is 36in., and this has been reduced by gradual stages 
to 24m. at each end. 

Special attention has been paid to the stiffening of 








this level are not intended to resist the full stress 
developed in longitudinal bending. For this reason 
three expansion joints are fitted across the ship above 
the promenade deck level, and these should relieve 
the upper works of any excessive loading. Never- 
theless, the structural arrangements of the erection 
decks and houses are of quite as adequate a nature 
as those of the main hull, special thought having 
been devoted here also to the problem of local stiffen- 
ing of the decks by unusually heavy beam sections 
and special girder arrangements. On the sun and 
sports decks the beams are channels of 9in. depth. 
As the passenger arrangements of the ‘‘ Queen 
Mary ” call for spacious public rooms commensurate 
with the size of the vessel, structural problems have 
arisen in some of these spaces where exceptionally 
large deck openings or wells called for special treat- 
ment. In way of the cabin class dining saloon the 
transverse strength would be badly impaired by the 
absence of cross-tying in way of the extensive dome, 
were this not fully compensated by a complete 
system of transverse structural bulkheads extending 
from each side of the ship abreast the dome up over 
its crown, and also by additional strengthening at 
the ends of the saloon well. The cabin class lounge 
also called for unusual measures and considerations 
of saving weight, while maintaining the strength, led 
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unsound. However, full advantage was taken of the 
side oil bunker arrangement to incorporate the inner 
bunker bulkhead as a structural member contribut- 
ing a valuable addition to the longitudinal strength. 
Concentration of sectional area in the flanges of the 
for and aft hull girder was obtained by the usual 
increased thickness of the bottom shell plating, in 
this case 1-20in., compared with 1-14in. on the sides 
of the vessel, and by the arrangement on the top- 
sides and upper strength decks of double plating, a 
combined thickness of 1-26in. being fitted on the 
promenade deck. The modern practice of using high 
elastic limit steel in the upper part of the structure 
was followed in the “‘ Queen Mary,” but whereas the 
higher limit of proportionality of the H.E.L. material 
should permit the adoption of a higher standard of 
stress at the deck, with consequent reductions of 
thicknesses, the builders in this case have taken 
credit for only part of these possible reductions. 

As indicated above, transverse strength also received 
the fullest consideration. While reference may be 
made to the basis of strength for transverse side fram- 
ing laid down by the Load Line Committee, the ques- 
tion of adequate strength and arrangement of the 
transverse stiffening in such an exceptional case as 
that of the “‘ Queen Mary ” is largely an empirical 
matter based on the builders’ experience in other 
large vessels. The ordinary conception of side framing 
of channels with occasional webs as extra local 








FIG. 


the various decks, and the scantlings of the transverse 
channel beams are considerably in excess of what 
would be indicated by extrapolation from more 
normal spacings and spans, beams of llin. depth 
being fitted on the upper decks of the main hull and 
10in. channels on the lower decks. The larger spans 
of the usual channel sections have been reinforced 
by the addition of a reverse angle bar. This very 
adequate provision of transverse stiffening has been 
reinforced on all decks by a carefully designed arrange- 
ment of the main longitudinal girders in conjunction 
with four rows of pillars and by the use wherever 
possible for this purpose of strong casing bulkheads, 
and what may be termed pillaring bulkheads. Supple- 
mentary fore and aft girders have also been incor- 
porated between the main girders in way of the larger 
spans. Care was taken to arrange for the proper 
transmission of loads from one deck to another, and 
to ensure that the various decks will act together 
as a structural whole, rather than as local free areas 
of plating. The cumulative loads transmitted from 
the upper levels to the lower parts of the structure 
are clearly indicated by the size of some of the pillars 
in the engiMe and boiler rooms, where the unusual 
height of the pillars and the magnitude of the super- 
imposed forces call for quite abnormal dimensions of 
built columns. 

The upper strength member of the main hull 





girder is the promenade deck, and the erections above 





55—TOURIST DINING SALOON 


to the introduction of braced lattice girders in the roof 
structure of this room. 

It may be said with confidence that nothing has 
been left undone by the builders to ensure that the 
structural design of the vessel will be fully able to 
withstand the severe conditions imposed by North 
Atlantic service on a high-powered vessel of this 
special type. 

Some Pustic Rooms. 

In the accompanying illustrations, Figs. 52-55 
and on page 678, we show a selection of views taken 
in some of the principal rooms in the ship. Both in 
the public rooms and the state rooms, alike in the 
cabin, tourist, and third classes, the predominating 
note is the finely executed scheme of decoration which 
has been achieved by the wise use of the differences 
of the colour and the texture of rare woods, associated 
with suitably chosen fabrics and carpets, along with 
pictures and decorations by many British artists. 
A very important feature is the modern system of 
electric illumination which has been specially designed 
for the owners and builders and supplied and fitted 
by the General Electric Company, Ltd., of London. 
Our illustrations will serve to show some of the attrac- 
tive lighting systems employed. Referring to the 
cabin class public rooms, it may be stated that the 
verandah grill on the sun deck is 68ft. long by 29ft. 
wide, and has a large circular bay facing aft and 
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looking out to sea. There is a small dance floor in the 
centre, and a special system of colour change lighting 
is employed. The main lounge, extends through 
three decks and has a length of 96ft., a width of 70ft., 
and a height of 26ft. There is a cinema screen and 
proscenium at one end and accommodation for more 
than 400 people seated. On the promenade deck a 
noteworthy feature is the shopping centre with a 
length of 1llft. and a maximum width of 7Oft. 
There is also a lecture room. The two galleries, have 
a width of 70ft. and a height of 12ft. 6in., and that 
on the starboard side, is 56ft. in length, while the 
port side galley, is 118ft. long. The main 
cabim restaurant on “C”’ deck, see Fig. 54, extends 
the full width of the ship, 118ft., and is 160ft. long. 
It extends through three decks to “A” deck, and 
is surmounted by a dome which rises to nearly 3ft. 
in height. The restaurant is designed to seat 815 
persons, and there are, in addition, four private 
dimming saloons. The well-equipped kitchens are 
arranged between the cabin and tourist dining rooms. 
A noteworthy room is the cabin swimming pool, 
which has a length of 40ft. and is 22ft. in 
width. The water has a depth of 6ft. forward and 
4ft. 6in. aft. 

In the tourist accommodation there is a large 
smoking room with a width of 70ft., a length of 42ft., 
and a height of 8ft. 6in., which is designed to accom- 
modate 100 passengers. The tourist dining room on 
““C” deck, shown in Fig. 55, runs the full width of 
the ship, 118ft., and has a length of 78ft. It is 





The “Green Arrow.”’ 





THE first ofa series of 2-6—2 type three-cylinder tender 
locomotives has recently been completed at the Doncaster 
Works of the London and North-Eastern Railway, to the 
designs of Sir Herbert Gresley, the chief mechanical engi- 
neer of the company. It is illustrated by the photo 
engraving and diagram below and has been numbered 
4771. The engine has been named “ Green Arrow,” and 
is intended for express goods and passenger traffic. 

The boiler follows the design of the A.3. type “‘ Pacific ” 
engines. It has a grate area of 41-25 square feet, a fire-box 
volume of 252 cubic feet, and a total evaporative heating 
surface of 2431 square feet. Two 3}in. Ross Pop safety 
valves are fitted with a working pressure of 220 lb. per 
square inch. The fire-bars are of special design, giving a 
ratio of air space to total grate area of 56 per cent. The 
boiler barrel has a maximum diameter of 6ft. 5in. and is 
17ft. between the tube plates. It is provided with a steam 
collector, through which all steam entering the regulator 
must pass. The entrance to the steam collector is through 
a series of circumferential slots cut in the top of the barrel 
plate, an arrangement which has proved successful against 
priming. In order to avoid wire-drawing through the 
slots their total area has been made equal to twice the area 
through the regulator. The double-beat t regulator, 
together with the internal steam pipe, are of particularly 
ample proportions for an engine of this size having a steam 
area of 38 square inches. Three 5in. internal diameter 
smoke-box steam pipes are provided. The forty-three- 
element ‘“‘ Robinson ” superheater header is fitted with an 
anti-vacuum valve of the L.N.E.R. type. The elements 
are l14in. external diameter and have short loops. 











steel and are lubricated by means of pin trimmings. Felt 
pads are fitted at the top and bottom of each bearing. 

The valve gear for the outside cylinders is of the 
Walschaert type and the inside valve is driven through 
2 to 1 and equal levers from the outside valve spindles. 
The maximum cut-off is 65 per cent., in which position the 
valve travel is 5gin. Ball and roller bearings are fitted to 
the valve gear throughout. 

A vacuum brake is fitted to both engine and tender. 
There are two 24in. diameter brake cylinders on the engine 
and two 2lin. diameter on the tender, giving a brake power 
at the blocks equal to 67 per cent. of the weight on the 
braked wheels. A Davies and Metcalfe ejector is fitted. 
The leading pony truck is the double swing link pattern, 
giving a translation of 5}in. either side of the centre 

ition. All the swing link pins and slides are grease 
ubricated. The trailing carrier wheels are fitted with 
“ Cartazzi’”’ axle-boxes with a maximum translation of 
2hin. either side of the central position. The cab front is 
extended into a wedge form. The large front windows give 
@ particularly good look-out for the enginemen; these 
windows are fitted with Triplex safety glass. Side windows 
and side look-out screens are also provided. The boiler is 
fed by a Davies and Metcalfe type “‘ H "’ exhaust steam 
injector on the right-hand side, and by a Gresham and 
Craven No. 11 live steam under footplate pattern injector 
on the left-hand side. The boiler barrel and fire-box are 


insulated with “‘ Alfol”’ foil made up in the form of 
mattresses ; the cylinders with asbestos. 

The engine is fitted with hand-operated sand gear to the 
leading wheels and steam sanding equipment to the driving 
wheels. The sand-boxes and ashpan are of entirely welded 
construction. 
coal and 4200 gallons of water. 


The six-wheeled tender carries 7} tons of 
Screw-operated water 
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PARTICULARS AND ARRANGEMENT OF NEW L.N.E.R. LOCOMOTIVE 


designed to seat 400 passenger’. A large tourist 
swimming pool is also provided. The third-class 
accommodation is excellent in every way. 


In completing this series of articles, we wish to 
express our thanks to the builders, John Brown and 
Co., Ltd., for the descriptive notes, photographs, and 
drawings, and for the trouble the firm has taken to 
assist us in the preparation of these articles. To the 
builders and owners, and also sub-contractors, we are 
indebted for excellent photographs which in many 
cases were taken by Mr. Stewart Bale, of Liverpool, 
and which have added much to the interest of the 
description. 








Tue first of five new streamlined locomotives for the 
Canadian National Railways has been completed. Said 
to be the largest engines of their type in the world, these 
locomotives are to be used on the Montreal, Toronto and 
Sarnia route, and they are expected to be capable of 
attaining a speed of 100 m.p.h. 





The cylinders are 18}in. diameter and 26in, stroke with 
Yin. diameter piston valves. The three cylinders, steam 
chests, the smoke-box saddle, and all steam and exhaust 
passages are cast as one unit. The outside steam pipes are 
also integral with the main casting. Each cylinder is 
fitted with spring loaded relief valves of large diameter, 
in addition to the usual cylinder drain valves. The latter 
are operated from the footplate by “‘ Bowdenex ” cable. 
The piston heads and rods are combined in one forging of 
*C” class steel. Each head is fitted with two rings, 
fsin. wide. Cast iron packing is used for the piston glands. 
All three cylinders drive the second coupled axle. The 
crank axle taking the drive from the centre cylinder is of 
five-part built-up construction.. The coupled wheels are 
each 6ft. 2in. diameter. The whole of the revolving and 
40 per cent. of the reciprocating masses are balanced. Those 
revolving at the centre crank are balanced by means of 
entensions to the crank webs, while the remainder are 
balanced by crescents cast in the wheel centres. The 
coupled journals are 9}in. diameter by 1lin. long and are 
lubricated by a six-feed Wakefield mechanical lubricator 
carried on the left-hand footplate. The gearing operating 
the lubricator, as well as a similar lubricator for the 
cylinders, is fitted with ball bearings throughout. Arm- 
strong oiler pads are fitted to the underside of each journal. 
The connecting and coupling rods are of nickel-chrome 





pick-up equipment is provided. The weight of the engine 
and tender in working order is 144 tons 2 cwt. 








Tue Power TRANSMISSION AssocIATION.—At the first 
meeting of the members of the Power Transmission Asso- 
ciation, held at the Holborn Restaurant, London, on 
June 11th, regulations for the management of the Associa- 
tion were approved, and the following members were 
elected to the Council :—Representative: R. and J. 
Dick, Ltd., Glasgow (area: Scotland); George Angus 
and Co., Ltd., Newcastle (North-West and North-East 
England); J. H. Fenner and Co., Ltd., Hull (Yorkshire) ; 
Wm. Kenyon and Sons, Ltd., Dukinfield (Lancashire and 
Cheshire); Stephens Belting Company, Ltd., Birming- 
ham (Midlands); Lewis and Tylor, Ltd., Cardiff (Wales 
and West of England); A. Warden and Co., Ltd., London 
(London, Home and Eastern Counties, and South of 
England). General representatives: Barrow, Hepburn 
and Gale, Ltd. (London); British Belting and Asbestos, 
Ltd. (London); the Cooper Roller Bearings Company, 
Ltd. (King’s Lynn); Graton and Knight, Ltd. (London) ; 
the Hydraulic Coupling and Engineering Company, Ltd. 
(Isleworth); Kepston, Ltd. (Berkhamsted); the Morse 
Chain Company, Ltd. (Letchworth); Small and Parkes, 
Ltd. (Manchester). 
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Rail and Road. 


In the U.S.S.R. the 840 miles of railway between Lenin- 
grad and Murmansk, a port on the Arctic Sea, is to be 
electrified. Hydro-electric stations in the region are to 
supply the power. 


Art the Railway Rates Tribunal, Mr. Walter Monckton 
said that a net loss of £44,000 was incurred by the four 
chief railway companies in respect of air transport during 
1934. He said that air transport is still an experimental 
part of the companies’ work. 


WE regret to announce the death of Mr. Alexander 
Spencer, M.I, Mech. E., President of the Rubber Research 
Associaton of British Rubber Manufacturers. He was 
trained as an engineer at the Midland Railway Works 
at Derby, and later went into the business of George 
Spencer Moulton and Co., Ltd. He took out numerous 
patents in connection with the use of rubber by railways, 
and was particularly interested in railway carriage building. 

CovENTRY passenger station is to be partially recon- 
structed by the London, Midland and Scottish Railway. 
The down platform, used by trains going towards Bir- 
mingham, is to be rebuilt as an island, accommodating 
trains on either side, while a new loop line will be laid in. 
The up platform buildings are to be improved, and gas 
lighting replaced by electric. Additional sidings for the 
stabling of carriages are to be provided adjacent to the 
Leamington branch line, and the result of the scheme will 
be considerably to improve the working of traffic at and 
through Coventry. 


THE London and North-Eastern Railway announces 
that York Station is to be remodelled and extended. The 
number of platforms is to be increased from fourteen to 
sixteen. The new platforms will be some 1180ft. long, 
and platforms Nos. 7 and 14 are to be lengthened to 915ft. 
and 1500ft. respéctively. The permanent way at the north 
and south ends of the station is to be rearranged, and 
there is to be a complete resignalling with colour light 
signals. Six new lifts are to be provided for parcels 
handling, and new sidings with a 6ft. stage for goods 
handling provided. The cost of the scheme will be about 
£150,000. 

Tue fish docks of the London and North Eastern Rail- 
way at Grimsby and Hull are to be extended and improved. 
At Grimsby a new quay, with a 790ft. long two-storey 
market, is to be constructed along the south side of No. 2 
fish dock, and part of the market on the south west of the 
same dock, which was destroyed by fire in 1934, is to be 
rebuilt. At Hull the St. Andrews fish dock is to be 
further extended westwards to a length of 1250ft., increas- 
ing the water area to 23} acres. The passage between the 
dock and the existing western extension is to be widened 
to 50ft. and the new extension to be equipped on the 
north side with a quay 1000ft. long. 


Tue L.N.E.R. has just completed at its Doncaster 
works a locomotive which is @ modification of the famous 
‘‘ Earl Marischal”’ and is designed for hauling heavy 
East Coast express trains over the arduous gradients 
between Edinburgh and Aberdeen. A _ distinguishing 
feature about this engine is that it has been stream- 
lined in a manner similar to the “ Silver Link.” This 
streamlining has been carried out in order to render the 
engine more suitable for service on the exposed parts of 
the line between Edinburgh and Aberdeen, where a strong 
north east wind is frequently encountered. This engine, 
“No. 2003,” is called “‘ Lord President,” and with the 
‘* Earl Marischal ” and ‘‘ Cock o’ the North,” is the most 
powerful passenger engine in Great Britain. It has three 
cylinders, each 2lin. by 26in., 6ft. 2in. coupled wheels, 
and a grate area of 50 square feet. Its total weight in 
working order is 167 tons. Another three engines of this 
type are under construction at Doncaster, and will be 
named ‘* Mons Meg,” “* Wolf of Badenoch,” and ‘‘ Thane 
of Fife.”’ 


In the discussion of a paper on the servicing of pooled 
locomotives at a meeting in Buenos Aires of the South 
American Centre of the Institution of Locomotive Engi- 
neers, Mr. P. L. Faleoner, of the Central Argentine Rail- 
way, referred to the subject of piston-rod failures. He 
remarked that for over ten years the Central Argentine 
Railway had used old axles normalised, and that not a 
single failure had occurred, although they had had two 
failures on new engines, both of them in a single bar 
type of cross head. The filling up of the cone of the piston 
by electric are welding had proved to be a likely cause of 
failure of piston-rods. On this railway white metal, 
bronze, and cast iron had been tried in aligning cross- 
head slippers, and it had been found that the cast iron 
slipper with white metal inserts gave by far the best 
results, and could run a distance of from 125,000 to 
200,000 kiloms. between general repairs without change. 
A further improvement recently fitted consisted of a felt 
wiper at each end of each slipper, to retain the oil and 
wipe off the dust. 


In order to keep with the large increase in railway 
traffic in South Africa during the past few years, the 
Administration intends to spend some £3,000,000 on all 
types of rolling stock. According to the South African 
Mining and Engineering Journal, more than £1,000,000 
will be spent on new locomotives, of which £500,000 will 
be used for the purchase of sixty class ‘‘ 19” engines and 
£252,000 for twenty-four class “‘ 15 E ” engines ; £288,820 
has been allocated for the purchase of twenty-three elec- 
tric locomotives, and £120,000 for ten electric shunting 
engines. Union workshops will build fifty second-class 
main line saloons at a cost of £190,000, and it is also 
intended to start the construction of 417 main line and 
suburban coaches, at a cost of £1,000,000. The Adminis- 
tration embarked a year or two ago on a very extensive 
campaign in to its wagon stock requirements. 
It aimed at adding some thousands of trucks and wagons 
of all types to the existing number, and this work is well 
on the way to completion. Of the £2,500,000 provided 
for this purpose, nearly £1,250,000 has already been spent, 
and this year the programme of construction provides for 
the absorption of a further £800,000. The balance will be 
spent next year. The railway catering services are also 
being augmented, and the plans this year include the 





Miscellanea. 


A coMPANyY has been formed with the object of starting 
a motor car factory in Bombay. 


A NEw coal carburisation plant is to be erected at 
Bolsover, and contracts to the value of some £150,000 
have been placed by Low Temperature Carbonisation, Ltd. 
The plant, which will probably be opened next November, 
will give employment to 1000 men. 


Dr. GILBERT Cook, Professor of Mechanical Engineering 
and Head of the Department of Civil and Mechanical 
Engineering in the University of London, King’s College, 
has been appointed Regius Professor of Civil Engineering 
and Mechanics in the University of Glasgow, in place of 
the late Professor John Dewar Cormack. 


Two men were killed and two more injured when an 
explosion at Dewsbury Corporation gasworks destroyed 
a benzole plant and a gasholder containing 14 million 
cubic feet of gas. The explosion lifted the top of the gas- 
holder and demolished the meter house and benzole plant, 
in addition to damaging other parts of the gasworks. 


CoMMERCIAL tests on quartz crystal from Uganda has 
revealed a possible Empire supply of this material of a 
suitable quality and size to meet the growing demands of 
industry. The principal sources of supply are Brazil 
and Madagascar, for although quartz is abundant all over 
the world, the supply of really good crystals of a reasonable 
size is limited. 

Ir is announced that Sir Robert Mond, who was recently 
awarded the ‘‘ Messel ’’ Medal of the Society of Chemical 
Industry in Great Britain, has been elected President of 
the Société de Chimie Industrielle of France. During the 
annual meeting of the Society of Chemical Industry in 
Liverpool, July 6th to 10th, Sir Robert Mond is to deliver 
an address on “‘ Works as I Have Seen Them Grow.” 


Durine 1935, 174 of the largest light and power utility 
companies in the United States generated 86,965 million 
kilowatt-hours, and exhibited a total output, including 
surplus energy, of 102,895 million kilowatt-hours, compared 
with 73,818 million and 89,323 million in 1933. Numerically 
the plants were about, equally divided between fuel burn- 
ing and water power, but the kilowatt rating of the latter 
was only 29 per cent. of the total. 


THE new coal, distillation plant of the National Coke and 
Oil Company, Ltd., at Erith, has been opened. The plant 
will use daily 150 tons of coal, and under the process each 
ton will yield 15 gallons of petrol, 20 gallons of heavy oil, 
and 15 cwt. of smokeless fuel. The plant at Tipton has 
been working for several months, and it is proposed to open 
new plants at Manchester, Glasgow, Cardiff, and Edin- 
burgh. The Erith plant cost some £80,000 to build and 
equip. 

A NEw chemical and research laboratory to cost about 
150,000 dollars is being erected at Copper Cliff, Ont., 
by the International Nickel Company of Canada, Ltd. 
This laboratory will deal both with projects leading to 
improvements in processes for refining nickel, copper, and 
precious metals, and with technical research directed 
towards developing new uses for these materials. The 
company also has under construction a smelter enlarge- 
ment at Copper Cliff that will involve an expenditure of 
6,200,000 dollars. ; 

Wuen asked for an estimate of the total potential 
capacity of all the coal mines now available for production 
in this country, the Secretary for Mines said that during 
the period of exceptional demand last winter, collieries 
were producing at the rate, after allowing for holidays, 
of about 260 million tons per annum. With the reopening 
of pits temporarily closed, and the introduction of more 
labour and more machines, this figure could be materially 
increased, but the extent of such increase must obviously 
be a matter of conjecture. 


Tue Southwark Borough Council is convinced that the 
Bankside area of the river Thames is in danger of becom- 
ing relatively derelict, and with this in mind has decided 
to ask the London County Council to call a conference of 
the authorities concerned to consider proposals for the 
re-development of this area. The Architect and Building 
News says that Mr. P. Smart has prepared a scheme of 
town-planning for the area, which would provide a dignified 
appearance to the south bank of the river, similar to the 
north bank at Victoria Embankment. 


WE have received from Head, Wrightson and Co., Ltd. 
some particulars of what is thought to be the tallest head- 
gearonthe Rand. The headgear is 160ft. high from ground 
to centre line of sheaves, with gallows on top platform 
for lifting sheaves, making a total height of 200ft.. above 
ground level. There are six winding compartments with 
14ft. diameter cast iron built-up sheaves, also one lift 
compartment to give access to the top platform. The 
headgear frame is constructed of built-up members with 
certain ‘‘ Ducol”’ high-tensile steel. members, the total 
weight, including front framing, being approximately 
410 tons. 

In the course of a paper on “ Hot Face Insulation,” 
which Mr. H. V. Allen read recently before the Ceramic 
Society; a new development in the production of fire- 
brick insulation was described. The type of insulation 
brick made from diatomite has, the author stated, always 
had certain limitations in its use. Beyond a limiting tem- 
perature of 800-900 deg. Cent., its insulating properties 
break down, because the brick has a low sintering point. 
Accordingly the use of diatomite has been confined to the 
lagging of an existing fire-brick wall. The bricks described 
in the paper combine a refractoriness equivalent to that 
of.a high grade fire-brick with an insulating property 
equivalent to that of a diatomaceous brick. A mark 
advantage of the material is the fact that it may be used 
as the inside lining of a furnace or kiln. In kilns for burn- 
ing fire-bricks it has been possible by the use of the new 
material to achieve a fuel saving of 30 per cent., and a 
saving of time in the cycle of burning of some twenty 
hours, of which the greater part of the saving is ascribed 
to the use of hot face insulation and its method of appli- 
cation. Similar results have been obtained in the firing 
of building bricks, roofing tiles, pottery ware, and in certain 





Air and Water. 


OrpeERs have been given that the late King George V’s 
racing cutter “‘ Britannia ” is to be scuttled at sea. 





In a recent competition near Hamburg a model aero- 
plane remained in the air for 3 h. 14 min., and came to 
earth 57 miles away. 

Rumours that Malta was to be abandoned as a naval 
base have been emphatically denied in the House of 
Commons by the First Lord of the Admiralty. 


A NEw transit saed to serve two berths at Newcastle 
Quay has been opened, The shed, which is 300ft. long and 
100ft. wide, is eq with all modern facilities. 


A Bru providing for subsidies for shipping has been 
passed in the United States Senate. It is said to provide 
for the payment of up to 50 per cent. of the cost of con- 
struction. 

THE Newcastle Airport Committee provisionally decided 
to equip the aerodrome with a mobile lighting unit with 
eight connections, but. on the Air Ministry’s recommenda- 
tion has now decided to have permanent lights at three 
points. 

Waar is claimed to be the world’s fastest military aero- 
plane, an all-metal low-wing monoplane, has been flown 
at Eastleigh. Built by Vickers (Aviation), Ltd., the 
machine is known as the “ Spitfire,” and has a Rolls 
Royce “ Merlin ” engine. 

Tue new French battleship ‘‘ Dunkerque ” has under- 
gone her preliminary sea trials, and is reported to have 
exceeded a speed of 29-5 knots. The building of her sister 
ship, the “‘ Strasbourg,” is well advanced at the Penhoét 
yard, and it is expected that she will be launched in the 
autumn. 

THE new cruiser H.M.S. ‘“‘ Glasgow,” was launched from 
the shipyard of Scott’s Shipbuilding and Engineering 
Company, Ltd., on Saturday, June 20th. The new vessel 
is of the “ Southampton ” class, and was laid down in 
April, 1935. She is 558ft. long, 61ft. 8in. in breadth, and 
has a standard displacement of 9000 tons. 


A comPany with a capital of one million pounds is to be 
formed in Australia for the manufacture of aircraft, chiefly 
for the Air Force. When announcing this decision, the 
Prime Minister of Australia said that experts were already 
abroad studying production, and the company would be 
formed on their return. The factory may be at Melbourne, 
if an airport is established at Fisherman’s Bend. 


A NEw lightweight monoplane, the ‘“ Luton Buzzard,” 
is deseribed in Flight. It is a single-seater, low-wing 
pusher type of machine, with a wing surface of 174 square 
feet. It is designed for a speed range of 25 to 90 m.p.h., 
and has a cruising speed of 80 m.p.h. Normally, the 
Anzani 34 H.P. vee twin engine is fitted, but other units, 
such as the Scott “ Flying Squirrel,” 34 H.P., or the 
Douglas “ Sprite,” 25-4 H.P., engine may be installed. 

Tue French Naval Minister has decided that the second 
new 35,000-ton battleship is to be built at St. Nazaire, 
partly by Société des Chantier et Ateliers de Saint- 
Nazaire-Penhoét, and partly by Ateliers et Chantiers de la 
Loire. It has not yet been decided whether the keel will 
be laid in the Penhoét yard or in the new building dock 
under construction at the yard of Ateliers et Chantiers 
de la Loire. The two new vessels are to be named 
** Richelieu ” and “ Jean Bart ’’ respectively. 


REPLYING to a question in the House of Commons, the 
Chancellor of the Exchequer said that he had received an 
application from the Cunard White Star Company for 
authority to use the sum available under the North 
Atlantic Shipping Act for the construction of a sister ship 
to the “Queen Mary.” After a careful examination of 
the company’s reasons, he had to this in principle, 
but had reserved the right of further consultation before 
any contract is signed. The company has obtained pre- 
liminary tenders from various yards. 


FurTHER particulars of the air race to Johannesburg 
have been announced by the Royal Aero Club. It is 
proposed to establish controls at Vienna, Cairo, Khartoum 
and Salisbury, at which competitors must alight and check 
in. Intermediate landings will be permitted. There will 
be no restriction as to the time spent in any of the controls, 
but competitors failing to complete the whole course within 
five calendar days will be eliminated. The total distance 
is approximately 6500 miles. A prize of £4000 will be 
given to the competitor who completes the course in the 
shortest time. The following prizes will be awarded to the 
competitors in the handicap race :—First, £3000 ; second, 
£1500; third, £1000; fourth, £500. For the handicap 
prizes the aircraft will be handicapped on a formula, par- 
ticulars of which will be announced later. The winner of 
the £4000 prize for the fastest time will not be permitted 
to receive a handicap prize. 


In a lecture delivered on board the motorship “ Indra- 
poera”” on June 14th to the Royal Dutch Institute of 
Engineers, Mr. A. C. Hardy compared the “‘ Queen Mary ” 
with the ‘‘ Normandie,” and in the course of his remarks 
said that for the ‘“‘ Normandie ” it has been stated that 
the use of Velox generators would enable the number of 
boilers to be reduced from twenty-nine to twelve, and the 
weight, exclusive of smoke ducts, from 2900 to 900 tons. 
The space taken up by ducts in the midship portion of the 
ship which might be employed for other purposes could 
be reduced from 410 to about 55 squaré metres. Possibly, 
too, the Velox arrangement would be such that each geared 
turbine or turbo-generator set could have its own steam 
generator. On the “Queen Mary,” assuming that her 
complete boiler plant develops continuously about 800 
tons per hour, and assuming a floor space of 2030 square 


ed| metres with existing plant, the corresponding Velox 


plant would occupy 810 square metres, figures respectively 
of 2-5 and 0-97 square metres per ton of steam. Calcu- 
lating, furthermore, that the boiler-room up to “C” 
deck, including air ducts, occupies 22,900 cubic metres, 
the Velox plant would require only 9965 cubic metres. 
The weight, including water and auxiliaries for Velox 
plant, would be 1010 tons, this comparison being for main 
boilers only, and assuming that the Scotch boilers for 
auxiliary purposes are maintained. The members of the 








expenditure of £1571 on three new twin dining cars. 





types of metallurgical furnaces. 


Institute visited the ‘“‘ Queen Mary ” at Southampton. 
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THE ACETYLENE CONGRESS. 


Stnce the first Acetylene Congress was held in 
Berlin in 1898 each succeeding Congress has added 
a rich store of new information to the literature of 
acetylene, oxy-acetylene welding and cutting, and 
allied industries. The Twelfth Congress, just con- 
cluded in London, showed clearly that the trend of 
future Congresses will be to deal almost wholly, 
if not completely, with oxy-acetylene welding and 
allied applications. A group of radically different 
processes, no less fascinating as a study than 
in their commercial possibilities, has come to 
play an important part in the industrial history of 
the world. For centuries the popular con- 
ception of welding has been the operation carried 
out by a blacksmith. That form of welding is still 
in use and will undoubtedly continue to be used for 
centuries to come ; but in the industrial world the 
interest is concentrated on the newer processes 
which are the products of scientific research. These 
processes have advanced so rapidly and have 
found their places in so many manufacturing 
schemes that the average person in any civilised 
country is literally surrounded by welded products 
all day long. The aim in industry is to produce a 
better product at a lower cost, and this aim is 
constantly being attained through the use of 
welding. The volume of welding has reached such 
proportions that there exists a definite market for 
vast quantities of equipment and materials 
used in connection with the operations. 
Even more important is the fact that the 
volume of welding is growing, and growing very 
fast. In such times, the value of a Permanent 
International Committee, which collaborates with 
the representative associations of any particular 
country where the Congress is to be held, cannot be 





over-estimated. For the recent Congress the 
efficient organisation of the British Acetylene 
Association was available, and the success of the 
Congress was thereby ensured. 

The value of such Congresses is frequently ques- 
tioned, but when one considers the notable work 
that has already been done in the development and 
applications of oxy-acetylene welding and cutting 
and the valuable contributions to the progress and 
to the literature of the industry, the answer is 
obvious. The fact that attendance at such meetings 
uncovers a great fund of interesting and valuable 
information, which can on the one hand be exploited 
in practice, and on the other in merchandising 
materials which are used for welding or in connection 
with welding, is sufficient evidence of the value 
of this Congress at least. Placing the welding art on 
a sound scientific and engineering basis; safe- 
guarding the welding and cutting processes in all 
kinds of industries ; assisting authorities of various 
kinds by helping them to compile rules and regula- 
tions which would govern the safe installation of the 
devices for making and using the welding gases, 
and for governing the application of the welding 
and gas cutting process in both repair and pro- 
duction work, are all activities which give sufficient 
justification for holding the Congress and for 
placing its results before the world. But with 
such a large and wide variety of subjects the 
necessity of reading the papers, particularly in 
foreign languages, is open to question. The time 
left for discussion is extremely short and it would 
appear that the only practicable way of making 
the papers effective is to adopt the method 
employed with success at the Symposium on the 
Welding of Iron and Steel, the Railway Congress, 
and others, 7.¢., to group them in certain sections 
and havetheir main features presented byreporters. 
A well-known fact which was stressed by the 
Congress is that welding is a process which requires 
considerable skill and practice and that it is essen- 
tial to join good practice to an adequate amount of 
technical knowledge. Anybody can lay a weld 
bead, but that will not make him a welder. In 
view of the rapid development of welding there is a 
real danger of industries which are hard pressed to 
obtain welders to turn to men of little or no 
training to manipulate the blow-pipe or the arc. 
The British Standards Institution has not got to 
work any too soon in its drafting of specifications 


the | which will be of material value in safeguarding the 


welding industry as a whole from inexperienced 
operators. The providing of trained operators is 
one of the greatest problems of the industry. At 
the Congress valuable papers covering. many 
phases of this problem were submitted, and details 
of new and tried technique possessing outstanding 
advantages were given. The unfortunate feature 
of training, as far as this country is concerned, 
is the lack of up-to-date instructors with a know- 
ledge and sufficient experience to pass the informa- 
tion and methods on to students. The work of 
pioneer firms, such as the British Oxygen Com- 
pany, which has established a training school 
where these latest methods are taught, and the 
Publicity Bureau for the Acetylene Industry, 
which has demonstrators and lecturers trained in 
the latest methods and which is prepared, free of 
cost, to send representatives to any works 
or technical college or institute with the main 
object of preventing the lowering of the barriers 
to poor welding, should not be overlooked. 
It represents progress of the right kind. The 
metallurgical aspect of welding received, as 
was natural, considerable attention and it was 
refreshing to note that the authors gave their 
researches a practical aspect of considerable 
service to the industry. In view of the effects 
of high temperature on metals and alloys, the 
development—as regards the welding of steels—of 
low temperature methods which have for their 
object the production of welds without melting 
the parent metal, may in due course acquire much 
greater prominence than they have at present. As 
Dr. Kinzel showed at the Eleventh Congress, 
such a process, using the oxy-acetylene flame and 
a special technique, is an accomplished fact and 
has given surprising results. As regards tests and 
methods of testing, welding literature has almost 
reached saturation point, and, as one author pointed 
out, the value of the various forms of tests lies in 
the discovery and diagnosis of faults rather than 
in preventing them. It is thus made evident that a 
disproportionate amount of work, of controversy, 
and of thought, has been expended in the develop- 
ment of more complicated (and often less informa- 
tive) tests for welds, as compared with the attention 
which has been paid to the basic cause of success or 
failure—the man behind the blow-pipe. General 





agreement with this statement is not to be 
expected, but those who have perused the vast 
output of welding literature from various countries 
will be inclined to agree with this expression of 
opinion. As far as the Twelfth International 
Congress is concerned, the basic cause received 
considerable attention, certainly more than that 
devoted to testing development. 

The Congress has shown thatthe range of the oxy- 
acetylene process is practically unlimited, although 
onecannot deny that for certain applications the gas 
and are processes are competitive, since the results 
obtained and the respective costs are so nearly the 
same that the use of either process can be justified. 
A modern view, well brought out in a Congress 
paper, is that the two processes are complementary 
rather than competitive, and that what is required 
is a clear understanding of the proper application 
of each process. It may seem paradoxical, but 
where welding is used to the best advantage it has 
been found that one way to increase oxy-acetylene 
welding business is to instali are welding equip- 
ment, and one way to increase are welding business 
is to equip for gas welding. The results of the 
Congress will probably be shown by an increased 
expansion in both processes, and it:should prove a 
powerful incentive to the oxy-acetylene industry. 


Licensing Steel Imports. 


In fulfilment of its promise to the House of 
Commons the Government has issued a Memo- 
randum on Clause 6 of the Finance Bill. When the 
clause was considered by the House in Committee, 
members showed a healthy curiosity as to its 
meaning, and it was explained that it was proposed 
to allow a regulated quantity of imports to enter 
at a favourable rate of duty, while maintaining a 
normal rate on others. Members urged that the 
whole of the facts should be published, on the 
grounds that a new precedent for dealing with 
imports was set up, and the Government has fully 
met this desire. The Memorandum contains a 
detailed account of the arrangements between the 
British and Continental steel makers, as well as 
correspondence between the Board of Trade and 
the Import Duties Advisory Committee on the 
subject of prices which makes interesting read- 
ing. The history of the negotiations which resulted 
in the agreement limiting Cartel imports to 670,000 
tons in the first year and 525,000 tons in subsequent 
years is given at length, and it is stated that during 
the course of the negotiations both parties expressed 
a desire that iron and steel should be imported 
under licence, as it was feared that the growth of 
imports into this country, either from non-Cartel 
firms in Cartel countries or from non-Cartel 
countries might defeat the attempt “‘ to secure some 
international regulation of the industry.” The 
Government decided that the value. of the agree- 
ment to the industry .‘‘ particularly the advan- 
tages in the export markets, which could not, of 
course, be secured by tariff action alone, warranted 
the acceptance of this condition,’ and Clause 6 
was drafted “‘to make this possible.” Itis admitted 
that the clause was drawn in somewhat wide terms 
as it gives power to remove, if thought desirable, 
the whole of the additional duty on iron and steel, 
leaving only a general ad valorem duty of 10 per 
cent. The Memorandum is cheerfully candid in 
that it says “‘ as from the coming into operation of 
this clause, fully protective duties will once again 
be recommended by the Import Duties Advisory 
Committee and imposed as a normal rate of 
duty ” on the goods affected by the Cartel agree- 
ment, whether from Cartel or non-Cartel countries. 
This will be done by the usual procedure by which 
alterations are made in the rates of duty. 

We have on more than one occasion pointed out 
the difficulties of putting into operation a system 
of licensing imports without disturbing the Ottawa 
arrangements or transgressing most-favoured- 
nation clauses in trade treaties. That these objec- 
tions were very pertinent is shown by the methods 
which it is proposed to adopt in administering the 
system. Having fixed a high normal rate of duty, 
quota certificates will be issued for the quantities 
to be admitted at the reduced rate. In deter- 
mining the tonnage the main consideration will be 
the amounts included in the agreement with the 
Cartel, and “such further agreements as the 
Federation may from time to time find it neces- 
sary or desirable to make with the Cartel ’’ to meet 
any shortage of steel in this country. The treaty 
rights of foreign countries, however, will be 
observed. It is disclosed that the Governments of 
Belgium, France, Germany, and Luxemburg have 
agreed to waive as between themselves their most- 
favoured-nation rights in regard to the issue of 
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certificates in order that the Cartel while keeping 
within the agreed tonnage may adjust exports 
from each of the countries belonging to that 
organisation as circumstances may require. What 
may be regarded as a somewhat startling depar- 
ture from precedent is contained in the proposal 
to permit the Board of Trade “‘ to devolve authority 
to the Governments of Cartel countries to issue 
certificates for importation of goods into this 
country at the reduced rate of duty up to a tonnage 
determined in advance for an agreed period.”’ 
These Governments, it is suggested, may find it 
convenient to use the Cartel organisation as their 
agents, but they have agreed to accept responsi- 
bility for any division of certificates that may be 
necessary between Cartel and non-Cartel members 
in their own countries. It must be admitted that 
the difficulty of avoiding trouble with countries 
enjoying most-favoured-nation rights has been 
dealt with very ingeniously. It is claimed that 
they will be given treatment ‘no less favourable 
than that given to any Cartel country.” To secure 
this, each country will be authorised to import at 
the lower rate of duty as high a proportion of its 
imports in a standard period as is permitted any 
Cartel country. It is indicated that arrangements 
may be made for the Governments of some of these 
non-Cartel countries “or suitable organisations 
therein,” to act as agents for the Board of Trade 
in allocating quota certificates among exporters. 
In the absence of any such arrangement, im- 
porters from these countries will be able to apply 
individually to the Board of Trade for certificates. 
The value of this concession to non-Cartel countries, 
however, is not perhaps what it appears, since it 
is pointed out that the imports from all foreign 
countries not associated with the Cartel amounted 
to less than 10,000 tons in 1934. 

Whether this system is the best that could have 
been devised is open to doubt, but at least it has 
the merit of retaining the direction of the licensing 
system in the hands of a department of State. 
It thus avoids the objections which would have been 
strongly urged against the issue of the certificates 
by a trade organisation in this country. On the 
other hand, it seems a cumbrous procedure to 
delegate authority to Continental Governments to 





issue licences fo their exporters which could just 
as well have been issued by the Board of Trade to 
British importers. At first sight it would appear 
that the subject of the price of British steel had 
little relation to import licences ; but if these may 
only be issued for a limited tonnage, the check of 
competition in the British markets is effectually 
removed. The Government, therefore, with an 
eye to the future, may have felt that it was desir- 
able to make the position regarding prices plain, 
and at the same time to define the responsibilities 
which have been undertaken by the steel makers. 
The Federation has agreed “to use its best en- 
deavours’’ to secure that adequate supplies of 
suitable steel are available to meet the reasonable 
requirements of British consumers, and to make 
such arrangements as will secure to the satis- 
faction of the Import Duties Advisory Committee 
an equitable distribution of such steel as to quan- 
tities, qualities, and prices amongst all classes of 
consumers without discrimination as to whether or 
not they are members of an affiliated association. 
The letters which passed between the Import 
Duties Advisory Committee and the Federation 
regarding price advances will be of considerable 
interest to consumers. It is noteworthy that on 
April 9th the Committee was unable to agree 
with all that the steel makers asked for, hoping 
that “‘ before any further revisions fall to be made, 
the Federation will have succeeded in reaching a 
more stable basis with the suppliers of raw materials 
and will also be able to submit a comprehensive 
and authoritative presentation of the proper rela- 
tion between the prices of the main iron and steel 
products, having regard, of course, to the costs of 
production.”” On May 27th, however, the Com- 
mittee is regretting that “‘it has been necessary 
so soon to undertake a comprehensive review of 
prices referred to in the previous letter, and would 
have preferred that such a review sbould have been 
made in less urgent conditions.’”’ The Committee 
also expressed the view that while the returns made 
by the steel makers showed a wide range of costs, 
in view of the demand, it was impossible to base 
prices solely on the working of the newest and most 
efficient plants, and agreed to the price advances 
which were put into effect on May 28th. 








The Institution of Electrical Engineers. 


SUMMER MEETING. 


| Sgptincer unsuccessful attempts on the part of the 
JA. Institution of Electrical Engineers to muster 
sufficient members for Summer Meetings during the 
past few years, a party of about 200, including ladies, 
spent last week in Scotland. Although the first day 
was wet and gloomy, bright sunshine made its appear- 
ance on the following afternoon, and prevailed until 
the end. From the beginning of the meeting on 





leaving Glasgow at 8.20 a.m. Breakfast was served 
on the train, whilst luncheon and tea were pro- 
vided by the power company at Kirkcudbright. 

On the day following a tour was made of the Bab- 
cock and Wilcox works at Renfrew, which was reached 
by the special steamer T.S.S. ‘‘Queen Mary II.” 
After inspecting the shops, or rather some of them, 
the company rejoined the steamer for an extensive 





shipyard, Scotstoun; Mavor and Coulson’s works, 
Bridgeton ; or the Clyde’s Mill power station, They 
were also invited to inspect the electrical appliances 
at Lewis’s new stores in Argyle-street, Glasgow. In 
the afternoon the company was conveyed by coaches 
to Oban, where it spent the night. On Friday the 
new Loch Laggan dam of the Lochaber hydro-electric 
power undertaking was inspected. A special train 
conveyed the company to Ballachulish, while coaches 
completed the journey vid Loch Leven, Kinloch- 
leven, Loch Linnhe, Fort William, to Loch Laggan. 
There was a picnic luncheon at the dam. Tea was 
provided by the British Aluminium Company at the 
Glencoe Hotel. Coaches then conveyed the party 
to Callander, where it broke up on the following 
morning. With the Galloway hydro-electric scheme 
we scarcely need deal. Articles describing it were 
published in our issues of October 12th, 19th, and 
26th, 1934, and others will appear shortly. The 
Glenlee power station was put into service in March, 
1935, and the Tongland station in May of that year. 
During the six months ended March, 1936, these two 
stations generated together 88-5 million units. 


Bascock aND Wiicox Works. 

Time did not permit of anything more than a rapid 
inspection of some parts of the Babcock works. 
Indeed, the original programme had to be curtailed. 
The works were described in our issue of December 
7th, 1928, but alterations and improvements have 
since been made. A general reorganisation of the 
ironfoundries is now in progress. The old foundry is 
being converted into a dressing shop and stores, 
With the extensions the new foundry with its four 
bays will measure 512ft. long by 256ft. wide. Two 
of the larger cupolas have been converted to the 
balanced draught system and two others are being 
treated in the same way, thus bringing them up to 
date. An August’s sand mixing and preparation 
plant in the iron foundry consists of two mills, an 
elevator, riddle, magnetic separator, and double 
hopper, so that either dry sand or green sand can be 
put into either mill. In this plant old sand is treated, 
and after mixing and preparing with fresh sand, is 
ready for use. 

The coremaking plant has recently been completely 
reorganised. There is now a heating and drying retort 
for the reception of fresh core sand. When the sand 
passes through this retort, it is elevated and put 
through another retort to cool. It is then collected 
in a skip hoist which empties it into a mixing 
mill. After the required amount of core oil has been 
added to the sand, it is thoroughly mixed in the mill. 
It is afterwards deposited into service bogies from 
which supplies are given to the core makers. 

The cores are made by girls who work within 
two paths of a roller track, each girl having a 
receptacle containing core sand, and the usual core- 
making appliances at her command, including special 
machines for filling the moulds. When the cores have 
been made they are laid on plates which are slid on to 
the roller tracks, thus avoiding the lifting or lower- 
ing of heavy weights. When laid on the trays, the 
finished cores slide easily along the roller paths to 
the drying stove, containing a travelling conveyor 
with trays on which the cores are placed, and they 
travel round the dryer circuit whilst subjected to hot 
air. The time taken for drying is about 2} hours, 
and the output of the plant can reach 6000 cores per 
day. 

A large and modern continuous casting plant, con- 
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FUSION WELDING BAY AND COREMAKING PLANT AT BABCOCK AND WILCOX’S RENFREW WORKS 


Monday, June 15th, when a reception and dance took 
place at the Central Hotel, Glasgow, until the termina- 
tion at Callander on Saturday, 20th, the participants 
had a strenuous but enjoyable time. On Tuesday, 
June 16th, a visit was paid to the Galloway Water 
Power Company’s hydro-electric works, necessitating 








sisting of a long endless conveyor, with cross and other 
conveyors has been installed in the new foundry in 
connection with the mixing and preparing plant. 
Alongside one leg of this conveyor there are nine 
hydraulic moulding machines with a sand-supplying 
hopper above each. The scheme has been designed 


cruise on the Firth of Clyde, during which lunch, tea, 
and dinner were served—all by the invitation of 
Babcock and Wilcox, Ltd. Alternative visits were 
arranged for Thursday forenoon. Members of the 
party had the option of inspecting the works of the 
Harland Engineering Company, at Alloa ; Yarrow’s 
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to facilitate rapid and continuous moulding and/the castings are collected in containers, and are | which gives a sand blast effect to make the surfaces 
pouring, and the discharging of sand and castings. | removed by small motor trucks to the dressing shop. | clean. 

After leaving the machines the moulds are placed} With all the moulding machines in operation, the} Large quantities of Bailey blocks, composed of a 
on the conveyor carriers, which take them to the| continuous casting plant has a capacity of about | special mixture of cast iron, are now used for furnaces 
filling platform on which they are filled with hot metal. | 550 moulds per hour. By installing another conveyor | of modern boilers, and a special department of the 














CONTINUOUS CASTING PLANT AND HYDRAULIC MOULDING MACHINES AT BABCOCK AND WILCOX’S RENFREW WORKS 


Near the remote end of the conveyor the carriers are] with its complement of moulding machines, this} foundry is devoted to their manufacture. Special 
automatically tilted and the moulds containing the | continuous moulding plant is to be duplicated, the | moulding, grinding, and machining plant is employed 
castings are discharged on to an inclined conveyor, |sand preparation plant having been designed with| for the purpose. Like the old ironfoundry, the steel 
which elevates the sand and castings and discharges | this in view. foundry is being rearranged, but it must suffice to 
them on to a shaking grid through which the sand| Castings from the continuous moulding plant are|say that it will be equipped with three electric 
furnaces for melting high grade steel for valve 
castings, &e. 

In endeavouring to select a department that is 
particularly worthy of reference, one is led naturally 
to the drum shops. The manufacture of riveted 
and fusion welded drums is undertaken in the marine 
drum shop, which is also devoted to the machining 
of solid forged drums. Plates are bent to form for 
either riveted or fusion welded drums. A large 
bending press of 8000 tons capacity, described in the 
article mentioned, can bend cold plates 40ft. long by 
2}in. thick, as well as thicker plates of shorter 
lengths. All sheets which have been bent cold and 
all fusion drums and vessels are stress relieved 
in special furnaces. The shop is also devoted 
to the manufacture of the supporting structures, 
framings, and casings for boilers, plate type air heaters, 
and other structures, and products that are welded. 

Increasing orders for fusion welded drums for steam 
boilers and for fusion welded vessels for the oil 
industry have led to the provision of a new welding 
bay, 330ft. long by 60ft. 6in. wide. Originally, the 
welding machines and X-ray plant, which plays an 
important part in the manufacture of welded drums, - 
were installed in a portion of the high-pressure drum 
shop, but this new fusion welding bay has been pro- 
vided to meet the needs of fusion welded work and 
‘ ; to restore the space required in the high-pressure 
PART OF MACHINE, SHOP, HARLAND ENGINEERING WORKS drum shop. During the visit three welded drums 
were undergoing a fatigue test on behalf of the 
falls on to cross and elevating conveyors beneath the | discharged on the floor near a “ Wheelabrator,” in} Welding Research Committee of the Institution of 
floor level. The sand is then elevated to the| which they are placed after the gates and surplus} Mechanical Engineers. 
mixing and preparing plant mentioned, to and| metal have been removed. The plant consists of aj Other departments are devoted to the manufac- 
from which fresh supplies are delivered to the | chamber containing a slat conveyor, which raises the | ture of cranes and structures, stokers and conveyors, 
conveyor over the moulding machines. When dis- | castings and cascades them over one another, whilst | &c. There is a machine shop, a forge, a section shop 
charged from the grid at the end of the conveyor, | a fan creates a strong blast mixed with metal particles, | in which all kinds of bending is done, high-pressure 
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GENERAL VIEW OF CLYDE’S MILL POWER STATION 
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steam experimental plant, research laboratories, a 
power house, and a pumping station, but limitations 
of space compel us to pass on to other visits. 


Mavor anp Covunson’s Works. 


Mavor and Coulson’s Broad-street works, proved 
to be busy and several more or less new products were 
brought to our notice, including grit-proof idler rollers 
for trough belt conveyors. Founded in 1881 by the 
late Henry A. Mavor, the firm inaugurated the first 
electricity supply station in Scotland in 1885. Notable 
in the firm’s pioneering work was the first ironclad 
completely enclosed motor, designed for service in 
mines, an important development of this machine 
being the tube-cooled motor originated at the Broad- 
street works and patented in 1909. The adapt- 
ability of the electric motor to other machines, such 
as rolling mills, machine tools, pumps, &c., led to 
modifications to suit these services. In 1897 the firm 
began to build electric coal cutters. It claims to 
have been the first to manufacture a completely 
enclosed machine of this kind, and the first to incor- 
porate in it an ironclad motor, the first to have put 
upon the market three-phase coal cutters with 
squirrel cage rotors, and to incorporate high-speed 
gear for flitting coal cutters on their own base. The 
manufacture of compressed air turbine motors in 
the district was also maugurated by the firm. Coal 
cutters brought in their train the necessity for more 
rapid removal of the prepared coal from the working 
face. In 1908 Mavor and Coulson manufactured the 
first travelling carriage conveyor, the “‘ Gibb.”” From 
this the firm evolved the gate end loader, which was 
put upon the market in 1908. About 1913 it imported 
to this country the first shaker conveyors, a type now 
manufactured by Mavor and Coulson on a large scale. 
In 1926 the firm applied the troughed belt conveyor 
to underground work. During the following year new 
works were built at East Kilbride for the manufacture 
of the structural portions of conveyors and loaders of 
all types. Last year two extensions to these works 
increased the area of the shops to 54,000 square feet. 

The production of coal-cutting machines and of 
machinery for handling materials in bulk, either under- 
ground or on the surface, has now displaced the 
firm’s former electrical engineermg business, the only 
electric motors now made being those incorporated 
in coal cutters, conveyors, loaders, &c. The chief 
products in these days are conveyors for handling 
bulk material, especially belt conveyors and their 
accessories, conveyors for use in coal mines, coal 
cutters, and loaders, including the Joy loader which 
loads without hand shovelling. 


HaRLAND ENGINEERING CoMPANY’S WORKS. 


The works of the Harland Engineering Company 
were visited by a good proportion of the people taking 
part in the meeting. Under the title of G. Harland, 
Bowden and Co., the firm was founded about thirty- 
two years ago. In 1919 it acquired the British Elec- 
tric Plant Company, formed in 1909, both for the 
manufacture of electrical and hydraulic plant and to 
generate and supply electricity m bulk to the Alloa 
Town Council. The service was discontinued at the 
end of 1910 when the Council established its own 
power station. From time to time extensions have 
been made to the factory and another is in progress. 
When completed it will bring the total floor space up 
to roughly three acres, or about double that available 
in 1919. The origmal shops have been entirely re- 
equipped. Electrical machinery of all kinds, switch- 
gear and centrifugal pumps, are the principal products, 
A.C. and D.C. motors, D.C. generators and alternators 
and rotary converters are made in sizes ranging from 
about 2 to 3000 kW. The pumps are of the high and 
low-lift, single and multi-stage types. They are 
made in all sizes, for boiler feeding, colliery drainage, 
and for general purposes. Switchgear products 
include units up to 22 kV and 250,000 kVA breaking 
capacity. A product that has acquired considerable 
popularity in certain quarters is the Harland imter- 
locking device for paper and lmoleum making 
machines, continuous strip mills and other machines 
requiring absolute speed control between sections. 

In a foundry equipped with three oil-fired furnaces, 
each of about 600 lb. capacity, the firm produces its 
non-ferrous castings, which are dressed by sand blast- 
ing before they are sent to the machine shop. Modern 
practice is exemplified in the fabrication shop, in 
which steel plates are cut by oxygen and welded by 
the electric arc into various products, many of which 
are of intricate shape. There are adequate facilities 
for testing all electrical and hydraulic products. 
Special attention is paid to the static balancing of 
rotating parts before they are assembled in the 
machines to which they belong, and are finally tested 
in the ordinary way. At present pumps are tested 
in a building containing a 100,000-gallon tank, but 
a new building and tank are being provided to facili- 
tate the testing of very large pumps. 

YaRROw’s SHIPYARD. 

The number of members who visited Yarrow’s 
shipyard was small, which may be taken to indicate 
that members of the party were not particularly inter- 
ested in shipbuilding or, at any rate, that the alternative 
visits were more attractive to them. But those 
who visited Scoistoun had the opportunity of seeing 
in the boiler shop land boilers, as well as those of 
the marine type. Six Yarrow land boilers, complete 


with stokers, economisers, air heaters, fans, grit 





catchers, chimneys, coal and ash-handling plant, &c., 
are being supplied to the Dalmarnock power station, 
the contract being one of the largest of the kind 
placed in this country. Each boiler is of the Yarrow 
latest type, designed to generate 200,000 Ib. of steam 
per hour at a working pressure of 625 lb. per square 
inch superheated to 850 deg. Fah. 


Ciypr’s Mitt Power Sration. 


The visit arranged to attract power station 
men was that to the Clyde’s Mill station of 
the Clyde Valley Power Company. Its present 
capacity is 80,000 kW, made up of two 6000-kW 
sets, two of 1870 kW, and one of 30,000 kW. The 
steam pressure of the first four machines is 200 lb. 
per square inch and that of the large unit 385 lb. 
per square inch. There are two boiler houses. One 
contains twelve boilers, each rated at 33,000 lb. per 
hour at 220/225 lbs. per square inch and 600/625 deg. 
Fah. In the other there are four boilers rated at 
87,500/116,500 Ib. per hour, 400 lb. pressure, super- 
heated to 725/750 deg. 


Tue HicHianp Tour. 


The Highland tour was really nothing more than a 
pleasure trip, the only item of engineering interest 
being an inspection of the new Loch Laggan dam of 
the Lochaber hydro-electric scheme, designed to 
supply power to a new aluminium factory near Fort 
William, Inverness-shire. An Act of Parliament in 
1921 authorised the power company to construct 
twenty dams and 26 miles of aqueducts to collect 
the water flowing from 303 square miles of the moun- 
tainous regions of Inverness-shire. To equalise the 
varying flow of water, dams across the rivers Spey, 
Spean, and Treig will form large reservoirs to ensure 
a regular supply of water for power purposes through- 
out the wet and dry seasons. The works on the rivers 
Spean and Treig form the first and second stages of 
the development, and were completed in 1935; 
whilst the works on the river Spey constitute the 
third and final stage, which remains to be under- 
taken. The more important features of the works 
completed are a large dam across the river Treig, 
about a quarter of a mile above Tulloch Station, and 
a dam constructed across the river Treig about a 
quarter of a mile north of Loch Treig. The first is 
known as the Laggan dam and forms a reservoir 
in which Loch Laggan is incorporated. The reservoir 
is 12 miles long and half a mile wide, whilst the Laggan 
dam has a total length of 700ft. and a maximum 
height of 177ft. from the foundations. The second 
dam, known as the Treig dam, is 675ft. long, with a 
maximum height of 122ft. above the foundations, 
and has the effect of raising Loch Treig from its 
previous level by 35ft. Together, the two reservoirs 
contain 60,000 million gallons of water. A tunnel 
2? miles long and 14ft. 6in. in diameter, connects the 
two reservoirs. The most important feature of the 
scheme is a tunnel 15 miles long and 15ft. in diameter, 
driven through solid rock from Loch Treig to the 
western flank of Ben Nevis, where large steel pipes 
convey it down the steep hillside to the power house. 
Along the line of the tunnel the water of all important 
streams is diverted into it by means of dams, con- 
duits, and vertical shafts. The whole scheme has 
been described in full detail in our columns. 

It only remains to add that the meeting was a very 
enjoyable affair, reflecting great credit upon the 
Institution’s secretary, Mr. P. F. Rowell, Mr. A. E. 
Rayner, assistant secretary, and especially Mr. 
Joseph Taylor, hon. secretary and treasurer of the 
Scottish Centre. 








Chemical Engineering.* 
By LORD LEVERHULME. 


WE have come here to attend a scientific congress, and 
it is therefore natural that in our approach to this Con- 
gress we should apply scientific method. Now the 
scientific method of approach to a problem surely involves 
a preliminary survey of the scope of the problem to be 
inquired into and a statement of the object of the inquiry. 
To-morrow morning we shall have our first technical 
session and will thus have embarked on the inquiry 
itself. I feel, therefore, that we may this afternoon profit- 
ably consider both what chemical engineering is and also 
why we are assembled here to talk about it. 

The chemical engineer has been defined as a “ man 
experienced in the design, construction, and operation of 
plant and works in which matter undergoes a change of 
state and composition.”’ Personally, I like this definition 
because it brings out the essential fact that a chemical 
engineer is first and foremost an engineer, although, of 
course, his need for chemical knowledge immediately 
arises from the fact that the particular plant which he 
constructs is required to handle materials upon which it 
will, chemically speaking, have some effect and which will 
in turn be affected by them. By this I do not mean to 
suggest that a chemical engineer is simply an engineer 
upon whom has been superimposed a veneer of chemical 
knowledge. Indeed, this is far from being the case, for 
the true chemical engineer can only be evolved as the 
result of a highly specialised training, which will, among 
other things, ensure that his knowledge of chemistry is 
such that he can fully comprehend the work of the research 
chemist in the laboratory, and then reproduce in the 
factory the reaction which has been studied on the research 
bench, and in so doing make allowance for all those extra- 





* From the Presidential Address. Chemical Engineering 
Congress, June 22nd. 





neous factors which only begin to enter into a chemical 
process when it is carried out on a commercial scale. 
Although the term ‘‘ chemical engineering ”’ has until now 
only found general recognition in the British Empire and 
the United States and to a lesser degree in Germany, yet 
the spheres of interest, into which enter the activities 
covered by this term, are to-day both geographically and 
functionally speaking almost universal. 

Unlike most other branches of engineering, chemical 
engineering has not developed into a distinct branch of 
engineering under pressure of specialisation, but rather in 
direct answer to the demands of industry, with which it has 
from the very beginning of its history been more closely 
bound up than has any other branch of engineering. 
Broadly speaking, we may say that chemical engineering, 
according to the definition which I have just given, has 
been recognised as a distinct science for the past fifty 
years, and that its early development, at any rate in this 
country, was largely governed by the very considerable 
growth in the heavy chemical industries during the closing 
decades of the nineteenth century. The pioneer work in 
the field of chemical engineering was mainly carried out 
in Germany and the United States, and it was not until 
the changed economic conditions of the war and immediate 
post-war period had stimulated the manufacture of 
chemical products of all kinds that chemical engineering 
began to receive in Great Britain the attention which it 
merited. The more recent history of the development of 
chemical engineering is readily illustrated in the rapidly 
widening range of industries with which the chemical 
engineer is being associated. It has rightly been said of 
scientific method that it is an attitude of mind. The 
business man of to-day is far more susceptible to this 
attitude of mind than was his father or even his elder 
brother, and consequently he is becoming increasingly 
receptive to the efforts of the chemical engineer to help 
him in solving his technical problems. However, just as 
this attitude of mind is not to be seen in the conduct of 
every business, so has industry yet to make full use of 
chemical engineering knowledge. Nevertheless, the extent 
to which the work of the chemical engineer enters to-day 
into the manufacture of articles in common daily use is 
positively bewildering. 

To the layman, did he but know it, the chemical engi- 
neer manifests himself in a diversity of ways. He guards 
his health and his pocket. He is a welfare worker and a 
preserver of man’s greatest heritage—the products of 
Nature. To the layman in his capacity of consumer the 
chemical engineer is revealed in. two ways—in lower price 
and in improved quality. In this matter of price the 
chemical engineer has set new low standards for a con- 
siderable range of products. He has achieved this through 
producing synthetically materials, the high cost of which 
has in the past greatly added to the price of the finished 
article. The high cost was sometimes due to Nature’s 
inability to produce the material in question in sufficient 
quantities; sometimes to the prevalent economic 
nationalism of our times ; and sometimes to both. What- 
ever the cause, the chemical engineer has already in many 
cases nullified it by the development of sunstitutes, and 
will continue to do so to an increasing extent in the future. 

The manufacture of raw materials from synthetic 
resins is a case in point, and the extent to which plastics 
enter into the commoner articles of daily use provides 
some indication of the extent of the influence which the 
chemical engineer exerts to-day upon our economic 
structure. Not only does the chemical engineer thus 
preserve our stocks of less abundant materials by manu- 
facturing substitutes from materials of which we have 
abundant supplies, but he also ensures that we use for any 
given job the material which is chemically the best suited 
to it. 

In many manufacturing processes the corrosion and 
wear and tear of the plant caused by the chemicals which 
it is handling present a serious problem and one which 
was among the chemical engineer's earliest lines of inquiry, 
so that to-day we find that a very great saving is being 
effected in plant construction by the introduction of those 
materials which are best able to resist chemical action. 
Similarly, but much more recently, the chemical engineer 
has revolutionised our standards of purity for many 
products, and this has also been achieved through improve- 
ments in the manufacturing process. I say “‘ much more 
recently ’ because dlthough the potentially damaging 
effect of reagents on a plant has long been appreciated, 
it is only within the last few years that the deleterious 
effect of the plant on the product has received serious 
attention. In the tremendous results achieved by modify- 
ing the plant as regards methods and materials of con- 
struction so as to eliminate both corrosion and con- 
tamination, the chemical engineer has made a very great 
contribution alike to the consumer’s health and to his 
pocket. 

I claimed just now for the chemical engineer that he 
was something of a welfare worker, and this claim is surely 
justified in the treatment of the modern factory’s effluents. 
That the factory of to-day is no longer the offensive 
nuisance which its predecessors were is largely due to the 
chemical engineer, who, by trapping these effluents 
which formerly fouled the air and polluted the streams 
for miles around, has added greatly to the health and 
happiness of factory workers and those living in industrial 
areas. 

Generally speaking, scientific research leads through the 
elimination of waste to a conservation of resources, and 
there is no branch of science of which this is truer than it 
is of chemical engineering. 

The synthetic production of ammonia, of rubber, of petrol, 
of foodstuffs, one hundred and one commodities in general 
use to-day—these are but portents of an economic revolu- 
tion the proximity and the scope of which are insufficiently 
appreciated by the great majority of us. The time is not 
far distant when man, largely independent of the accident 
of geographic or climatic environment, will come to rely 
to a very considerable extent upon that universal provider 
of substitutes—the chemical engineer. 

I feel convinced that it is along the lines of high-pressure 
technique that we are destined to see the most noticeable 
developments in chemical engineering during the next 
few years. If I may be allowed to make a suggestion to 
those of you here who are primarily concerned with 
chemical engineering in its educational aspects, it is that 
you should make sure that the coming generation of 
chemical engineers are pressure-minded. 
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KESTNER EVAPORATOR AND ENGINEERING COMPANY, 
Lrp. 
AX interesting example of engineering practice 
ft carried out in an unusual material is illustrated 
in Fig. 10, which shows a fan with its pipework, &c., 
for handling corrosive gas, &c., manufactured by 
the Kestner Evaporator and Engineering Company, 
Ltd., 5, Grosvenor-gardens, Westminster. The 
raaterial of which the whole fan, including bolts, &c., 


is made is Keebush, a non-metallic constructional 
substance. The basic ingredients of all grades of 





to with the older types of stainless steels. Samuel 
Fox and Co., Ltd., of Stocksbridge, near Sheffield, 
a firm associated with the United Steel Companies, 
Ltd., are demonstrating with the aid of a microscope 
the incidence and prevention of weld decay, with 
particular reference to the two steels exhibited, 
the “Silver Fox 22” and the ‘Silver Fox 24.” 
In Fig. 11 we show a jacketed pan, the lining of which 
is of “Silver Fox 22” steel. These steels have 
different properties, the 22 being recommended for 
welding and other metal-working processes involving 
heating. An investigation of weld decay by Samucl 








Fic. 10—*‘ KEEBUSH’’ FAN 


Keebush are synthetic resins of the general phenol 
formaldehyde type, the resin in the finished material 
being reinforced in various ways to increase its 
mechanical strength where necessary, to improve its 
machining properties, and, in certain cases where the 
mechanical strength is not of such vital importance, 
to reduce the cost of the material. Where a par- 
ticularly strong grade of Keebush is required a 
laminated material is used, consisting of layers of 
suitable acid-resisting fabric which are compressed 
and bound together by the resin. Such grades of 
Keebush are readily machined, and from tests carried 
out on various samples the normal tensile strength is 
of the order of 7 tons per square inch. For the con- 
struction of large vessels one or other of the non- 
laminated Keebush mixtures is employed. Depend- 
ing upon the grade, a product can be made which is 
readily machinable, which is of ample strength for 
the construction of tanks up to 10ft. by 10ft., and 
which is not exceptionally brittle. On the other 
hand, mixtures can be prepared which have a very 
high resistance to crushing, but which are more 
brittle and are not readily machinable. The par- 
ticular feature of Keebush is its resi§tance to attack 
by hydrochloric acid at any concentration and up to 
temperatures of over 100 deg. Cent., its resistance to 
acid chlorides, to dilute mineral acids with the excep- 
tion of strong oxidising acids, to lactic acid, which 
is encountered in the dairy industry, to acetic acid, 
and to all acids which so frequently cause trouble in 
the handling of meat products, fruit juices, &c. 
Other plant, such as acid pumps, steam injectors, 
stirring gear, centrifuge fittings, &c., can also be 
manufactured of Keebush. 

A recent development in the firm’s evaporators is 
represented by a small plant with stainless steel 
contact. This is particularly used for sensitive pro- 
ducts, such as fruit juices, milk, and the like, where 
low temperatures are essential, and contact must be 
short. Actually, in the continuous type of evaporator 
the contact is as little as a few seconds in some cases, 
as with gelatine, tan extract, &c. Another exhibit 
is spray-drying plant, which is supplied in complete 
installations for the treatment of dilute liquors up 
to the finished dry product. Of the three types of the 
Kestner film drier, the non-vacuum, enclosed and 
vacuum machines, the enclosed machine is used to 
dry products with recovery of the vapours, or where 
the material is poisonous and no dust may escape, 
whilst the vacuum machine is used when evaporation 
must be carried out at low temperatures. 


SAMUEL Fox anp Co., Lrp. 


The primary importance of welding as a means of 
manufacturing chemical plant in stainless steels has 
caused a very thorough investigation to be made 
by the manufacturers into the question of “ weld 








decay,”’ which has arisen when welding was resorted 











AND PIPEWORK—KESTNER 


Fox and Co., Ltd., has led them to the opinion that 
when austenitic stainless steels of the usual range of 
analysis are heated at temperatures from 500 deg. 
to 900 deg. Cent., the carbide is thrown out of solu- 
tion and is deposited on the grain boundaries. One 
theory is that this localisation of high-chromium 
carbide results in the chromium impoverishment of 
the neighbouring areas of austenite and lowers their 
resistance to attack. In any case, the steel in this 

















FIG. 11—STAINLESS STEEL-LINED PAN—Fox 


condition is easily attacked at the crystal junctions, 
and becomes brittle, fracturing readily. In bad cases 
the steel loses all cohesion and may be broken like a 
biscuit. Several attempts have been made to produce 
an austenitic stainless steel immune from this 
disease, by adding alloying metals. Certain of such 
steels very successfully resist “weld decay,” as the 
condition is generally called. Sometimes, however, the 
steels so far proposed are not easy to produce in the 





form of finished materials. They are not so amenable 
to working processes as the simple 18/8 steels, and 
they will not take a satisfactory polish. Samuel Fox 
and Co., Ltd., have installed a new type of melting 
plant, the only one of its kind in this country, and 
can produce regularly an austenitic steel which, 
without the addition of material quantities of alloy- 
ing elements, is entirely free from weld decay. This 
material is sold under the designation of Silver 
Fox 22. Two grades of carbon content are available, 
the steel of lower carbon content beimg designed 
to meet the Air Ministry specification D.T.D. 166 A 
and other extremely rigid specifications. Silver Fox 
24 is recommended for such parts as’ pumps and 
siphons dealing with concentrated oil of vitriol. It 
is useful for centrifugal separators and other plant 
used in the concentration and crystallisation of 
ammonium sulphate, and is employed for plant dealing 
with sulphurous acid at the high temperatures and 
pressures used in the wood pulp industry and in 
cellulose production generally. It is totally resistant 
to air, water, and marine conditions. It is also totally 
resistant to boiling solutions of any strength of the 
following :—Ammonium chloride, lactic acid, ammo- 
nium sulphate, nitric acid, sodium sulphate, acetic 
acid, citric acid, all nitrate solutions, tartaric acid, 
and most sulphate and chloride solutions. Its 
resistance to sulphuric acid (strength by volume) is 
as follows :—Completely resistant to 1, 5, 10, and 
50 per cent., at 18 deg. Cent.; completely resistant 
to 1, 5, 10, and 50 per cent. at 40 deg. Cent. There is 
a slight attack at temperatures above 40 deg. Cent., 
the rate of attack increasing with increase of tempera- 
ture for any strength of acid up to 50 per cent. 
Silver Fox 24 is totally resistant to 98 per cent. acid 
at all temperatures. 


Tae Hypronyt Synpicate, Lrp. 


There are few processes in the chemical industry, 
or in industries m which chemical operations are 
carried on, in which at some stage it is not essential 
to bring gases or vapours into intimate contact with 
liquids. Many methods have from time to time been 
used to achieve this object, amongst which probably 
the most useful is the packing of towers or other 
vessels with solid bodies which present large surfaces 
on which such contact is obtained. The old gasworks 
serubber packed with coke may be regarded as the 
prototype of these plant units, but its inefficiency 
may be gathered from the dimensions which were 
necessary to carry out a relatively simple operation. 
Amongst the numerous tower fillmgs which have 
been proposed for increasing the efficiency of scrubbers, 
absorbers, fractionating columns, reaction vessels, 
and similar plant, Lessing contact rings have been 
designed for the purpose of exposing maximum surface 
and occupying minimum volume of dead space for 
a@ given size of element. They have been widely 
used for many years for a large variety of 
purposes, and are claimed when used for frac- 
tional distillation, gas scrubbing, and similar opera- 
tions, to be very efficient tower packing material. 
They consist of uniformly shaped cylinders of approxi- 
mately equal length and diameter, having a central 
partition along the axis of the cylinder which adds 
about one-third to the superficial area and acts as an 
additional baffle. They are packed indiscriminately 
into towers or other vessels and rest on suitable grids. 
The grids may have apertures practically as wide as 
the outer diameter of the rmgs themselves, as these 
tend to bridge over them, and thus do not fall through. 
The total free space of the grids should be as large as 
convenient, and should not form undue constrictions. 
Owing to the irregular arrangement of the rmgs and 
their special construction, a liquid descending and 
gases or vapours ascending a tower are continually 
deflected in their path, whereby a high degree of 
turbulence and intermingling is obtained and channel- 
ling is entirely avoided. At the same time the peculiar 
design of Lessing rings gives them a high drainage 
capacity, and this, together with the small volume 
occupied by the solid material, reduces the resistance 
exerted by the packing to a very small value. 
The Hydronyl Syndicate, Ltd., of 50, Queen Anne’s- 
gate, Westminster, has manufactured these rings for 
a number of years in various materials, metals where 
acid is not in use, stoneware, white stoneware, and 
porcelain for use where discoloration of the fluid 
must be avoided, and a new departure is the pure 
carbon rings for use with highly corrosive acids or 
caustic alkali. Carbon contact rings are also recom- 
mended for processes in which fluorine is present. 
This highly corrosive substance has been discovered 
as @ constituent of some coals, and it is liberated 
during carbonisation in the form of hydrogen fluoride 
or ammonium fluoride. A number of cases have 
come to notice in which rmgs made of porcelain or 
chemical stoneware were completely disintegrated 
when used in scrubbing coal gas and coke oven gas. 
The contact surface ranges from 19 square feet per 
cubic foot of tower using 4in. Lessing rings to 138 
square feet per cubic foot of tower using }in. Lessing 
rings. The corresponding free gas space for these 
rings is 0-73 cubic foot and 0-61 cubic foot respec- 
tively. A series of glass towers of various diameters 
demonstrates the use of these rings irregularly 
packed, as in works operation, and also the larger 
rings stacked, as for use with viscous liquids and 
slurries which have a high content of suspended 





solids. A working model of a scrubbing tower 
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also demonstrates the formation of films on the rings 
and the intimate contact which ensues between gas 
and liquid. 


HATHERNWARE, LTD. 


The uses of stoneware in the chemical industry are 
well exemplified on the stand of Hathernware, Ltd., 
Hathern Station Works, near Loughborough. A 
condensing tower, with bottoms, middle, and top 
sections and cover, perforated and distributing 
plates, is packed with rings, which are visible, of the 
Raschig type. The sections are made in a new 
‘“‘ Greyware ”? material, which has a dense grey body 
covered by a brown glaze and possesses great resist- 
ance to mechanical shock and heat. An exhibit of 

















FIG. 12—-STONEWARE PUMP—HATHERNWARE 
general interest to the chemical and allied industries 
is a- large stoneware tank, from which a jin. stone- 
ware pump circulates liquid through a stoneware 
pipe line, illustrating the use of conical flanged piping 
with metal couplings. The pump is of single-block 
construction and is direct coupled to a small electric 
motor. All the parts in contact with liquor are made 
of high grade stoneware, so that the pump can be 
safely used for acids, alkalis, and corrosive liquids. 
To illustrate the other pumps available—.e., l}in., 
2in., and 3in. sizes—an armoured Ijin. pump is 
shown which is encased in iron. It can be arranged 
either for belt or electric drive. Fig. 12 illustrates 
the unit. Ball mills are made in drum capacities 
from 5 to 77 gallons, and these are well exemplified 
by a 12$-gallon ball mill, made in hard white stone- 
ware, complete with pedestals, fast and loose pulleys, 
&c. For use where one-piece stoneware is unsuitable, 
the firm makes stoneware tiles, and the exhibit com- 
prises a section of a tank built up with white stone- 
ware tiles. The tiles, which are either brown or white, 
can be used to line existing tanks or vats, or built up 
in chambers formed in concrete or blue bricks. As 
showing what is possible with precision-ground 
stoneware, the exhibits of spherical ground ball 
valves and a stoneware roller mounted on a steel 
shaft running in ball bearings, as used for jig rolls 
in the textile industry and in paper manufacture, are 
of interest, whilst there are also cone-end cocks and 
single and double-grooved block cocks, all with 
accurately ground-in plugs. 

The firm’s white stoneware, developed specially for 
use in the manufacture of pharmaceutical, food, and 
similar products where any form of contamination is 
forbidden, is represented by a white, glazed vacuum 
filter, and a range of white storage jars with lifting 
handles and ground-in white stoneware taps. 


Manesty MaAcuines, Lp. 


A range of water stills is shown by Manesty 
Machines, Ltd., Manesty Buildings, College-lane, 
Liverpool, and Fig. 13 illustrates the method of 
operation. The production of chemically pure water 
means the removal of dissolved mineral impurities 
and the dispersal of dissolved gases, such as carbon 
dioxide, oxygen, and ammonia. Bacteria, too, must 
be killed and removed. Boiling water will expel the 
dissolved gases, and prcbably kill the bacteria, but 
the dissolved mineral salts are not removed, and dead 
bacteria still remain. In the Manesty stills, however, 
the water is freed from dissolved gases, dissolved 
mineral salts, and bacteria. By reference to the 
sectional view, Fig. 13, the method of operation 
should be clear. The raw water enters by the inlet J 
at the bottom of the condenser and circulates round 
the condenser tubes C. It overflows at the weir and 
partly runs to waste through the overflow pipe G. The 
overflow pipe at the weir also supplies water to the 
boiling chamber. The inlet water circulating round 
the condenser tubes is preheated by the steam passing 
down the inside of the tubes and the steam is thus 
condensed, forming pure distilled water. This pre- 
heating drives out dissolved gases, such as ammonia 
and carbon dioxide, which escape through the gas 
vent. Thus the water is freed from the greater part 
of the dissolved impurities before it enters the boil- 
ing chamber B. A baffle is arranged over the condenser 
tubes in the boiling chamber to prevent any raw water 





being carried into the condenser tubes, and causing 
contamination of the distilled water. 

An additional product exhibited by the firm is 
the Manesty “D” rotary tablet machine. It is 
seen in operation, and preforms bakelite moulding 
powder at a rate of 300 to 350 tablets a minute. 
Tablets up to fin. can be made on the machine, 
and, of course, the sizes and shapes of the tablets 
can be varied by using suitable punches and dies. 
Available for inspection are various other: Manesty 

















FiG. 13-WATER STILL—MANESTY 


tablet machines, such as the single punch “F” 
machine (the geared model), and a hand tablet 
machine, which will appeal to those requiring a 
machine for experimental work. 


TUNGSTONE PATENT HIGH-PRESSURE DIE CASTING 
CoMPANY. 


The pumping of corrosive or abrasive liquids and 
liquids of high temperatures has always been difficult. 
Quite apart from any question of efficiency, the normal 
types of pumps, whilst quite suitable for harmless 
liquids, do not stand up to the corrosive and erosive 
actions of many liquors in common industrial use. 
Where high temperatures are necessary, the trouble is, 
of course, aggravated. The Tungstone Patent High- 
pressure Die Casting Company, of Tungstone Works, 
Market Harborough, is exhibiting the apparatus 


of the pressure medium is by means of a valve shown 
in section in elevation in Fig. 15. It is placed well 
above the liquid level, and consists of two double- 
faced slide valves E and F, one for each pump chamber. 
They are operated by a rocker G and a cam H, and 
place each chamber alternately in communication 
with the pressure supply J or with atmosphere at K. 
The connection to one of the chambers is shown at L. 
The valve is operated by a yy H.P. electric motor, 
which is standard for all sizes of pump. The pumping 
is continuous, owing to the two units alternating 
delivery, and the rate of flow is controlled by means of 
a cock in the pressure supply pipe. Owing to the 
absence of all moving parts except the clack valves 
in the fluid, the Tungstone Company claims that 
the unit is leakproof, corrosion-proof, and erosion- 
proof. The cylinder units can be made in cast iron, 
nickel alloy cast iron, rubber, or silica-lined cast iron, 
aluminium, stainless steel, lead, or ebonite, as can 
the clack valves. Two types of pump are manu- 
factured, one having the cylinders immersed in the 
liquid and the other being placed outside a tank or 
container. Sizes from 375 to 30,000 gallons per hour 
are manufactured, and sizes up to 7000 gallons per 
hour are on view. : 


CANNON Iron FounprRiEs, Lrp. 


Among a wide range of plant suitable for dyeing, 
mixing, nitrating, condensing, distilling, evaporating, 





“Tne Enainecen”* 


Fic. 16—-MIXING PAN—CANNON 


crystallising, and other chemical processes, the Cannon 
Iron Foundry, Ltd., of Deepfields, near Bilston, 





illustrated in Figs. 14 and 15. Two pumping units 
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Staffordshire, is exhibiting the mixing pan shown in 
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FiGs. 14 AND 15—PUMP FOR CORROSIVE OR EROSIVE LIQUIDS—TUNGSTONE 


are used operating alternately. Fig. 14 shows a 
section of one of these. It consists of the chamber A 
connected to a pressure supply at the inlet B. An 
inlet valve in a separate chamber C admits the liquid 
to be pumped under atmospheric pressure when B 
is connected to atmosphere. As soon as the liquid 
rises in the chamber to a certain level, compressed 
air or steam is admitted at B and forces the liquid out 
of the chamber, vid the outlet valve D. The cycle is 
then repeated. The inlet and outlet valves are auto- 
matic, all timing being accomplished on the pressure 
medium entering at B, so that no delicate parts are 
in contact with the fluid being pumped. The control 





Fig. 16. It has a 25-gallon capacity, and is fitted 
with a reduction gear drive to the agitator from a 
totally enclosed vertical motor. The gearing is 
supported on the centre of the cover, and openings 
are arranged to give easy access to the gland. Also 
fitted to the cover are a charging opening and thermo- 
meter pocket. The vessel itself is steam jacketed and 
tested to withstand 40 lb. steam pressure and 80 lb. 
hydraulic pressure. An outlet is provided at the 
bottom, fitted with a gland and having a standard 
facing for a pipe or cock connection. The interior of 
the pan is lined with the special hard grey acid- 
resisting glass enamel which is a feature of the 
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Cannon Iron Foundry, Ltd., products, and which is 
shown on various other exhibits. A small scale 
synthetic resin plant is also shown, consisting of a 
cast iron autoclave, fitted with an agitator. A 
reflux tubular condenser enamelled inside with the 
same enamel is used. A nickel alloy draw-off cock is 
provided in the centre of the bottom of the auto- 
clave, and a secondary coil condenser provided with 
a receiver with sight glasses and a light is also fitted. 
The plant is complete with gauges, inlet and outlet 
valves, &c. 


AUDLEY ENGINEERING Company, LTD. 


Any engineer who has encountered the standard 
plug valve in a “‘ stuck up ”’ condition, either when an 
emergency necessitates its use or when the only 
remedy—the removal of the cover—presents diffi- 
culties, will appreciate the latest product of the 
Audley Engineering Company, Ltd., of Newport, 
Shropshire, illustrated in Fig. 17. This is the Audco 
lubricated valve, designed for pressure lubrication 
with the special lubricants prepared by the makers 
and graded to provide a lubricant suitable for use 
with almost any fluids or gases. A pressure-lubricated 




















Fic. 17—A P JRE - L ATED COCK—AUDLEY 


cock allows the plug to “‘ ride ’ on a lubricated surface 
and a base chamber filled with the lubricant carries 
the plug of the cock accordingly. As may be seen, a 
gland is provided at the upper end of the plug fur- 
nished with a resilient packing to allow a small amount 
of play. The result is that, apart from the condition 
of the face, the plug can always be freed from its 
seating by applying additional pressure to the 
lubricant in the base chamber by means of the feeding 
screw in the plug spindle, which operates on the 
grease gun principle. In addition to its ‘‘ resilient ” 
seating, the Audco valve has a constantly renewed 
lubricating film over its faces, thus avoiding the metal- 
to-metal seating generally the first cause of a stick- 
ing valve. The lubricant from the central feed 
screw is carried out to the periphery and along a 
groove round the top face of the cone plug. Two 
vertical grooves run from this upper groove down to 
the base chamber, so that at all times pressure can be 
exerted on the lubricant therein. These two grooves 
are set at such a position on the circumference of the 
plug that they never pass the openings through which 
the liquid or gas passes, but only travel round the 
blank sides of the cock body. Two additional vertical 
grooves are provided to lubricate the rest of the cir- 
cumference, but an ingenious arrangement only 
connects them to the upper lubricating groove when 
they are moved away from the valve openings, i.e., 
when the valve is open. This consists of a “ linking 
groove ” connecting the two vertical grooves to the 
upper circular groove, cut in the cock body, so that 
the lubricant passes from the upper circular groove 
on the plug to the groove on the cock body, and thence 
back to the vertical groove on the plug. When the 
plug is turned so that these grooves come over the 
valve openings the groove in the cock body no longer 
connects ‘the groove to the circular ring, so that no 
connection exists. This state occurs when the valve 
is in the shut position. At the same time the lubri- 
cant carried in the groove reaches the seating, which 
is thus lubricated all over. Any possibility of leakage 
occurring round the plug is greatly minimised by the 
presence of the lubricant under pressure, which 


contact of the ordinary plug cock. The valves are 
available in all the corrosion resisting materials in 
general use. In addition, a special cast iron is used, 
having tensile and Brinell figures harder than B.S.S. 
figures for grade A cast iron. 


INAUGURAL LUNCHEON. 


The luncheon given by the British Chemical Plant 
Manufacturers’ Association to inaugurate the British 
Chemical Plant Exhibition, took place at the 
Hotel Victoria, Northumberland-avenue, W.C.2, on 
Monday last, June 22nd. There was an attendance 
numbering nearly 400 persons, representative of not 
only the chemical plant manufacturers, but also 
industrial. chemists, and the manufacturers of 
chemical substances, from the greater part of the 
world. ‘‘The Exhibition” was proposed by Sir 
David Milne-Watson, Chairman of the Organising 
Committee, who referred to the increasing importance 
of chemistry in industry. In reply, the Chairman of 
the Association, Mr. J. H. G. Monypenny, expressed 
the thanks of the Association to those responsible for 
the organisation of the Exhibition. “‘ The Guests ” 
was then proposed by Mr. E. A. Alliott and was 
responded to by Mr. J. Ramsay Macdonald, Lord 
President of the Council, who dwelt on the inter- 
national character of scientific research and pro- 
duction and on the importance of such work being 
kept on an international basis as a means of obtaining 
a better understanding among nations. Dr. C. M. A. 
Stine, Vice-President of E. T. du Pont de Nemours, 
mentioned the recurring limitations in industry of 
the strength of materials and that this was the age of 
new material, both fabricated and synthetic. Pro- 
fessor Dr. Kessner, Vice-President of Dechema, 
pointed out the progress that science had made during 
the last twenty years and the interdependence of 
industry and the chemist each on the other. The 
importance of the chemical plant manufacturer as 
the link between the two was insufficiently appre- 
ciated. 

(To be continued.) 








A Fire Extinguishing 
Demonstration. 


On the afternoon of June |lth we were present at a 
demonstration given at the Richmond Fire Station by 
the National Fire Protection Company, Ltd., of Petersham- 
road, Richmond, of its methyl bromide system of fire 
protection. Two demonstrations were given, the first the 
company’s method of protecting unattended transformer 
sub-stations from oil fires, and the second the extinguish- 
ing of oil fires in the open. 

In the first test the sub-station was represented by a 
sheet steel hut, 20ft. square by 8ft. high, and in it there 
was a transformer casing, over which oil could be pumped 
from outside, surrounded by trays containing some 40 
gallons of transformer oil. The fire protection equip- 
ment consisted of two No. 6 “‘ Essex *’ mechanical auto- 
matic outfits on the outside wall of the hut, which were 
connected to eight discharge pipes leading to various parts 
of the hut interior. A fusible link was suspended in the 
hut and kept tension on a wire which passed out through 
either side of the hut and over the extinguishers. The wire 
held up weighted triggers on the extinguishers, which 
when released pierced a copper sealing disc and released 
the methyl bromide into the pipes leading into the hut. 
To increase the internal pressure of the methyl bromide 
in the cylinders nitrogen is introduced when they are being 
filled. The fuse link wire also held open the weighted 
shutters of the vent holes and the door of the hut. Alter- 
native hand operation was provided at the extinguishers 
and by a remote wire pull. 

For the demonstration the oil trays in the hut were 
ignited in five places by petrol-soaked waste on to which 
petrol was afterwards fed from the outside by means of 
pipes. The fuse link was set to break at 110 deg. Fah., 
and a period of 30 seconds elapsed from the time of 
ignition to the moment the extinguishers started to operate, 
and during this period oil was being pumped over the 
transformer. When the fuse link broke, the door and the 
vent holes closed, an alarum bell rang, and an indicator 
light showed, thus giving notice of the fire and sealing the 
hut to prevent the ingress of air or draughts to blow away 
the extinguishing methyl bromide gas. From the com- 
mencement of the discharge from the extinguishers to 
the complete extinction of the fire, some 12 seconds 
elapsed. A test carried out five minutes after the first trial 
showed that the vapour content of the hut was capable of 
rapidly extinguishing petrol-soaked flares for some time 
after the first fire. Each of the No. 6 extinguishers used 

was capable of generating 90 cubic feet of methyl bromide, 

and as the hut had a capacity of 3200 cubic feet, the test 

was not an easy one, and the rapid extinguishing of the 

fire reflected credit on the system. 

A fire in an open tray of oil was the second test, and for 

it a tray 90 square feet in area, containing 20 gallons of 
transformer oil, was set alight by means of petrol, and 

allowed to burn for just over a minute. It took the con- 

tents of two and a half 2-gallon capacity methyl bromide 

extinguishers some 21 seconds to put this fire out. As a 

comparison, the tank was again lit and allowed to burn 

for 75 seconds, and three of the company’s foam type 

extinguishers took 69 seconds to extinguish the fire. 

Tests on methyl bromide as used in the extinguishers 

by the Clinical Research Association, Ltd., have shown 

that it has no particularly harmful effects on health, 

steels, or fabrics. Indeed, we saw one of the staff get a 

considerable quantity on his clothes, and within a short 

period it had completely evaporated, leaving no sign. 


SIXTY YEARS AGO. 





On June 23rd 1876 Robert Napier died at West Shandon, 
Dumbartonshire in his 86th year. He was born at Dum- 
barton in 1791. His father, a blacksmith by trade, under- 
stood the value of a good education and sent his son to the 
grammar school of his native town where according to a 
notice of his life published in our issue of June 30th 1876 
he acquired a knowledge of English, Latin and French, 
the elements of Greek, mathematics and landscape draw- 
ing. From a friend he picked up some acquaintanceship 
with architectural and mechanical drawing and soon 
manifested a desire to become a practical mechanic. 
When he was about fourteen he managed to persuade his 
father to abandon his idea of sending him to college and 
to engage him as an apprentice. His spare time as an 
apprentice was chiefly occupied in making small tools and 
drawing instruments and in making and repairing guns 
and gun locks. He remained with his father for some 
time after the completion of his apprenticeship and in 
1811 migrated to Edinburgh. For a fortnight he was 
unable to obtain employment and then for about nine 
months he was forced to support himself on wages of 
10s. 6d. per week. Subsequently he was engaged by 
Stevenson, the builder of the Bell Rock Lighthouse. We 
recorded that when a boiler had to be made his employers 
turned to him when all their other workmen had been 
foiled. His knowledge of boiler construction at that time 
was incomplete. He omitted in fact to caulk the seams 
with the result that the boiler leaked and the fire was 
extinguished. Mortified he returned to his father’s forge. 
In 1815 he purchased the goodwill of a small black- 
smith’s business in the Gallowgate of Glasgow and engaged 
two apprentices. He soon prospered and in 1823 he built 
his first marine engine. This engine worked for many 
years in a Clyde steamer and was later transferred to a 
new vessel. In 1876 it was believed to be still at work in a 
Mersey ferry. In 1830 he established a line of steamers 
in conjunction with the City of Glasgow Steam Packet 
Company. By this time he had acquired wide fame as a 
shipbuilder. In 1834 he supplied the Dundee and London 
Shipping Company with steamships, in 1836 he built the 
“ Berenice” for the East India Company and in 1839 
he supplied the machinery for the “‘ British Queen ” and 
built the “‘ Fire King ”’ the fastest steamer then afloat. 
In 1840 he was engaged by Samuel Cunard and his 
partners to build the first four steamers of the famous line. 
Later he built the ‘‘ Persia” the first iron vessel owned 
by the Cunard Company. In 1853 the firm, now Robert 
Napier and Sons, supplied the machinery for the ‘‘ Duke 
of Wellington ”’ the largest warship built up to that date. 
Subsequently the firm built the “‘ Black Prince ” and the 
“Hector” in addition to many steam rams and other 
ironclads for foreign governments. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 








ALUMINIUM ALLOY BARS, SECTIONS, AND 
FORGINGS (HIDUMINIUM R.R. 56). 


L. 40. The Institution has published a Standard 
Specification L.40 for the aluminium alloy known as 
Hiduminium R.R. 56. This specification replaces the 
Air Ministry Specification No. D.T.D. 130, and covers 
the tests and testing procedure for bars and billets for 
forging, bars for machining (not exceeding 3in. in diameter 
or thickness), extruded sections and forgings. The material 
is required to have a 0-1 per cent. proof stress of not less 
than 21 tons per square inch, an ultimate tensile stress of 
not less than 27 tons per square inch, and an elongation of 
not less than 10 per cent. Price 1s. 2d. post free. 





ENAMELLED HIGH-CONDUCTIVITY ANNEALED 


COPPER WIRE. 


No. 156—1936. The B.S. Specification for enamelled 
copper wire was revised in 1932, since which date some 
further research has been undertaken by the Electrical 
Research Association to determine the effect of voltage 
on the number of pinholes detected in enamelled wire. 
As the result of these investigations certain modifications 
have now been made to the details of carrying out the pin- 
hole test, and these modifications are incorporated in a 
revised edition of B.S.S. 156, which has just been pub- 
lished. There are no changes in the specification other than 
as regards the pinhole test, but in view of the importance 
of this particular test the immediate issue of a revision 
has been considered desirable. 








An Intanp Water SurvEy.—The first annual report 
of the Inland Water Survey Committee, which, it may be 
recalled, was formed last year by the Government under 
the chairmanship of Sir Henry Lyons, was published on 
Tuesday, June 23rd. It describes the progress made with 
the survey and the exploratory work which has been done. 
Some 3000 replies have now been received from both 
public and private concerns known to be using water, to 
whom a questionnaire was sent by the Committee. These 
show, the report states, a lack of uniform records both of 
underground and overground water, and the need for 
building up a better system both of gauging and recording. 
For this purpose the co-operation of the Geological Survey 
and the Meteorological Office has been secured. The Com- 
mittee also hopes to enlist the help of the various Catch- 
ment Boards in arranging for additional gauging arrange- 
ments for measuring the overground flow, in accordance 
with the recommendations of the Committee. In con- 
clusion, the Committee recommends the regular publication 
annually of the data about overground water to be 
obtained from the gauging station observations which 














provides a better seal than the metal-to-metal 


are to be made. 
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Marine Type Ammonia 
Compressors. 


Iy the accompanying illustration we show two marine 
type ammonia compressors which the Liverpool Refrigera- 
tion Company, Ltd., is supplying and erecting in the 
steamer “‘ Jamaica Planter,” now under construction by 
Lithgows, Ltd., of Port-Glasgow. The new ship is a 
refrigerated banana-carrying steamer, and is the eighth 
vessel to be so equipped by the company. The plant 


other three engines are fitted with ‘‘ R.C.”” poppet valve 
gear and the accompanying tenders with ‘‘ Skefko ”’ roller 
bearing axle-boxes. The cylinders are l4in. in bore by 
22in. stroke. The particulars and weights are generally 
similar, except that the “‘ R.C.” valve gear locomotive is 
some 15 cwt. heavier than the ‘“ Caprotti” valve gear 
engine. 7 

The diagram we reproduce shows the ‘“* Caprotti ’’ valve 
gear locomotive and the schedule given below relates to 
this type of locomotive, the only other difference between 
the two being the weight. 

The boiler has a copper Belpaire fire-box and is worked 
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AMMONIA COMPRESSORS 


comprises two No. 5b “ Polar” patented vertical sleeve 
valve ammonia compressors. They are direct coupled 
each to an 80 B.H.P. variable-speed electric motor, each 
compressor being connected to its own condenser and 
evaporator, with cross-over connections so that either 
machine can be operated with either condenser or evapo- 
rator. The ammonia condensers and evaporators are all 
of the “‘ Polar ” multitubular pattern, designed to give a 
high efficiency. All the brine and water circulating pumps, 
of which there are five, are of the horizontal electrically 
driven centrifugal type, each being driven by an inde- 
pendent motor. The total capacity of the cargo chambers 
to be cooled is 190,000 cubic feet. There are four sets of 
cross-grid pattern brine cooling coils, each set comprising 
two batteries, one on the port and one the starboard side 
of the ship, with a double outlet streamline reversible 
propeller fan between them, the air being circulated 
through the chambers on the gyratory principle in accord- 
ance with the latest practice. 








Metre-Gauge Locomotives for the 
Assam Bengal Railway. 
Tue drawing which we reproduce below gives the general 


dimensions of one of six metre-gauge locomotives which 
have just been dispatched to the Assam Bengal Railway 


FOR S.S. 


“JAMAICA PLANTER’’ 


at a pressure of 160 lb. per square inch. There are sixty- 
seven small tubes, 1fin. diameter, and twelve flue tubes of 
5}in. diameter ; the length between the tube plates is 9ft. 
The two top rows on each side of the fire-box are fitted with 
flexible water space stays. The extended smoke-box 
rests on a saddle casting with the steam pipes partly 
external and carried through the sides of the smoke-box, 
giving a direct course to the cylinders. 

The boilers are equipped with superheaters, having 
multi-valve regulators supplied by the Superheater Com- 
pany, Ltd.; ‘‘ Clyde” soot blower placed above the fire- 
door ; two “‘ Evrit ” type blow-off cocks, one on the under- 
side at the leading end of the boiler and one on the throat 
plate ; two “‘ Ross Pop ”’ safety valves, top feed clack box 
fed on the L.H. side by a Davies and Metcalfe No. 6 
exhaust steam injector, and on the R.H. side by a Gresham 
and Craven No. 7 8.A. injector, and a fire-door of “* Stay- 
brite’ heat-resisting alloy. All the steam fittings are 
arranged on a stand on top of the fire-box outside the cab, 
and controlled, where necessary, from the footplate. A 
master valve is fitted on the steam stand for isolating the 
fittings, if required, whilst the boiler is in steam. 

The locomotive is equipped with Wakefield’s A.C. type 
lubricators, and Lambert wet sanding gear serves the 
leading and driving wheels. A Stone’s electric turbo- 
generator supplies the headlamp, engine and tender buffer 
lamps, and cab lights. The brake equipment is by the 
Vacuum Brake Company, the vacuum cylinder on the 
engine being supported inside the frames between the 
leading and driving wheels. 





by the Hunslet Engine Company, Ltd., of Leeds. They 


160 Lb. Per Sq. In. 


The tender is carried upon six wheels, 2ft. 44in. diameter 
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“THe Encincer”’ 


Gaugeofrailway .. .. .. 3ft. 3gin. 
Heating surface, small tubes 276 sq. ft. 
Heating surface, large tubes 149 sq. ft. 
Heating surface, fire-box ; 70 sq. ft. 
Heating surface, total . . 495 sq. ft. 
Heating surface, superheater 101 sq. ft. 
Heating surface, total . . 596 sq. ft. 
Grate area Te. Cds 14 sq. ft. 
Weight empty, engine .. 28-725 tons 
Weight empty, tender . . . 11-5 tons 
Weight in working order, engine 31-125 tons 
Weight in working order, tender 23-95 tons 


2-6-0 LOCOMOTIVE AND TENDER, 


are of the “ Y K ” class 2-6-0 type, superheated, with six- 
wheeled tenders, and are intended for branch line work. 
The locomotives were built to the Indian Standard Specifi- 
cation under the inspection of Messrs. Rendel, Palmer and 
Tritton, Westminster. Three engines are fitted with 
‘““Caprotti’”’ poppet valve gear and the accompanying 
tenders with “‘ Timken” roller bearing axle-boxes; the 


“Y.K. 








@ 
Weight in working order, engine and tender .. 55-075 tons 
Total weight on coupled wheels iv 4, 23-775 tons 
Maximum axle load 3% tile inky seo wou aR Se 
Tractive effort at 75 per cent. of boiler pressure 12,035 Ib. 
Ratio, adhesive weight~tractive effort . sa, See 
Minimum radius of curve engine will traverse 
OSS amma cai Peer tli oars 
Weight per yard of lightest rail advisable. . 40 Ib. 
Load engine will haul onlevel .. .. .. 615 tons 
Load engine will haul up incline 1 in 100.. 295 tons 
155 tons 


Load engine will haul up incline 1 in 50 .. 


CLASS FOR ASSAM BENGAL RAILWAY 


” 


on tread, with the frames outside the wheels. It has a 
capacity of 1900 gallons of water and 4 tons of coal. The 
draw gear is of the “‘ A.B.C.”’ combined buffer and coupler 
t > 
The weight of the engine fitted with “ Caprotti ” valve 
gear is 28-725 tons empty and 31-125 tons in working 
order, of which 23-775 tons are available for adhesion. 





The weight of the engine fitted with ‘‘ R.C.” valve gear is 
29-5 tons empty and 31-95 tons in working order. The 
weight of the tender in each case is 11-5 tons empty and 
23-95 tons in working order. 








Six Inch Full-Bore Ismalia Valves. 


ALTHOUGH we have in the past (see THe ENGINEER of 
October 18th, 1929) described the peculiar form of stop 
valve designed by Mr. E. C. Bowden-Smith, of 17, Victoria- 
street, Westminster, topical interest is attached to the 
valve by the fact that four of the 6in. size have been 
supplied to the Southern Railway Company for installa- 
tion at Southampton Docks for supplying the “‘ Queen 
Mary” with fresh water, while the design has been 
improved on that which we originally illustrated. It is 
the function of these valves to pass 400 tons of water an 
hour, 

As will be seen from the drawing, the valve is of the 
flap type, and is closed against the pressure. Instead of 
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Six INCH ISMALIA VALVE 


rotating about a fixed pivot, the valve flap swings over a 
ridge in the valve body on a curved track, so that the 
straight vertical pull of the spindle will open it without the 
intervention of a connecting-rod. Incidentally, the 6in. 
valve is fully opened with only 44in. movement of the 
valve spindle. It will be noticed that when the valve is 
open there is a full bore passage with very little tendency 
to cause eddies. A simple, but ingenious form of gudgeon 
pin is used to connect the screwed spindle with the flap, 
which cannot fall out, but is easily removed, and the flap 
is faced with a ring of Dermatine, which is renewable. 
In the case of the valves at Southampton, the spindle is 
worked by a ratchet as they are sunk in pits in the dockside. 








TESTS OF A LOW-TEMPERATURE 
CARBONISATION PLANT. 


A REPORT issued by the Department of Scientific and 
Industrial Research gives the results of a test carried out 
by the Director of Fuel Research on one of the retorts of 
a plant of the Coal Research Syndicate, Ltd., at Mansfield, 
Nottinghamshire. The installation tested may be described 
as a pilot plant, in that the two retorts comprising the 
setting, though of full size, are being used for experimental 
work with a view to extension in accordance with expe- 
rience gained. The retorts are of a vertical intermittent 
type and the coal is heated by the downward passage of 
hot gases through the charge. For this purpose a gas 
circulating system is employed, in which part of the 
enriched gases taken off from the base of the retort is 
burnt with a limited supply of air in a combustion space 
in the head of the retort, before passing again through the 
charge. It is claimed that by this means the volatile 
products of carbonisation, immediately they are formed, 
are drawn downwards and away from the distillation zone, 
thus preventing secondary decomposition. Four runs 
were made during the course of the official tests and no 
difficulties of major importance were encountered. The 
claimed throughput of a retort is 35 tons of coal per twenty- 
four hours. During a period of 101-4 hours the coal 
treated was 130 tons, or 30-8 tons per twenty-four hours. 
| The lowered output was due to the time lost between 
| discharging and recharging the retort. The yield of coke 
or smokeless fuel was 12-1 cwt. (dry) per ton of coal as 
charged (10-7 per cent. moisture), or 13-55 cwt. (dry) per 
ton of dry coal. It was suitable as a domestic open-grate 
fuel, being fairly easily ignited and giving a high maximum 
rate of radiation. The coke was of high bulk density. 
Certain pieces of the coke decrepitated when burned. This 
objectionable property is apparently confined to particular 
pieces which are characterised by a high absorptive power 
for water. It is explained that this decrepitation does 
not occur when quenching with water is omitted and the 
coke is cooled by gases only, but this procedure involves 
large losses of time and heat. The tar collected was 
14-8 gallons per ton of coal as charged, of specific gravity 
1-055 at 15 deg. Cent. Analysis of the tar indicated that 
it would be suitable for hydrogenation. 
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A Direct-Reading Hardness 
Testing Machine. 


TuE necessities of production frequently require the 
modification of testing apparatus so that while obtain- 
ing identical results the machine differs radically in certain 
characteristics from the orthodox. A hardness-testing 
machine designed to give a direct reading when used 
on thin sheet brass or metal, the test pieces used being often 
of complicated shape, has recently been constructed by 
the laboratories of the National 
Belgium at Herstal. 





FIG. 1—DIRECT - READING HARDNESS TESTER 


their adoption. As the tests were to be applied to test 
pieces taken as part of a production scheme, simplicity 
and rapidity of testing were required. The test pieces 
varied in thickness from 0-:35mm. to 0:60mm. Their 
hardness was variable between certain limits according 
to well-established and very important rules. They had 
values between the completely annealed condition of 
brass at about 60 to 75 points Brinell, and a value in the 
neighbourhood of 200 Brinell corresponding to the thread- 
cutting limit of the metal. For a long time empirical 
methods had been used to ascertain this hardness, con- 
sisting of the measurement of the compression produced 
by a charge applied to the pressing by means of a knife- 
edge. Apart from its lack of precision, chiefly owing to 
the variations in allowable thickness of test piece, this 
method had the great disadvantage of giving values which 
had no absolute significance and could not therefore be 
compared to similar pressings of different shape. The 
Brinell method could have been applied to these test 
pieces by using a machine with a very small load, about 








VIEW OF MACHINE 


FIG. 2—SIDE 


5 kilos. applied to a steel ball ,yin. in diameter, or to a 
diamond point in the shape of a four-faced pyramid. 
It would have overcome the use of empirical results, and 
would have given consistency and sufficient precision. 
But the measurement of such small imprints by means 
of a microscope, the diameters being less than half a milli- 
metre, would have been long and tiring. A machine 
had to be designed therefore of low charge, but equipped 
for direct reading of the depth of imprint. The final 
design is well shown by the illustrations. The degree of 
hardness is given by the penetration of two opposed 
points between which the test piece is gripped. The 
reading of the indicator gives the sum of the depths of 
two penetrations opposite to one another, and measures, 
therefore, the mean hardness of the opposite faces of the 
test piece. By this means the difficulty of arranging a 
method of support for a single penetration, which did 
not involve a source of error, was overcome. It is well 
known that direct-reading machines are particularly 
susceptible to such errors if the test piece is incorrectly 
supported, and in the present case the form of test piece 
in use made the matter particularly difficult. The use 


Armament Works of 
We are indebted to M. R. Mossoux, 
Chef de Service of the Laboratory, for the following 
details of the machine, and the reasons which caused 


penetrators do not move vertically, but are displaced 
along the circumference of a circle of large diameter, the 
point of testing being where the vertical is the tangent 
to this circle. Each penetrator is carried on a frame in the 
shape of an isosceles triangle, the two bases forming sleeves 
carried one over the other on a spindle on ball bearings. 
The motion of the points is therefore about a common 


axis. The use of ball bearings of comparatively large 
diameter, in addition to reducing friction to a minimum, 
a necessary provision with such small charges, has reduced 
‘play’ in the supports to a negligible figure. The 
length of the levers used has reduced any error due to the 
curved trajectory of the penetrators to a minimum. 
The three levers constituting the machine act as supports, 
the lower lever for the lower penetrator the intermediate 
lever for the upper penetrator, and the upper lever for 





the charge. The lower lever is supported on a hand screw 
adjustment of the normal type. When not in use the 
intermediate lever hangs from the upper lever by means of 
the link shown in Fig. 2. The upper lever rests on a cam 
mechanism by means of the cross bar shown in the rear 
view of the machine Fig. 3. The electric motor shown 
rotates this cam through a reduction gear, thereby lowering 
the upper and intermediate levers when the operator 
desires to apply the load and presses the starting button. 
The method of operation of the machine after 
setting up the test piece is to raise the lower lever 
by means of the hand screw until the test piece is 
brought in contact with the upper penetrator. Further 
raising lifts the intermediate lever as shown by the link 








FiG. 3—REAR VIEW OF MACHINE 


to the upper lever becoming slack. At this stage the test 
piece is resting on the lower penetrator and carrying 
the intermediate lever, which rests on the test piece on 
the upper penetrator. The initial loading amounting 
to the weight of the intermediate lever is now applied 
to the two penetrators equally. To obtain final loading 
the operator presses the starting button of the electric 
motor shown in Fig. 3. The motor, which is fitted with a 
positively acting centrifugal governor, rotates the cam 
supporting the upper lever and thus lowers the upper 
lever at a predetermined speed so that it is brought to 
rest gradually on the intermediate lever, thus applying 





is free, to the lower penetrator as well. The cam drive 
is fitted: with an automatic stop which comes into action 
after the upper lever has been fully released, and after 
a set period of loading, relifted to the point where it has 
raised the intermediate lever clear of the test piece. Thus 
the periods of loading and rate of loading are constant. 
To avoid shock springs are interposed between the upper 
and intermediate levers. The indicator used is graduated 
in 1/,99ths of a millimetre. It is connected to the inter- 
mediate lever, and to the frame of the machine so that 
the upward motion of the initial penetration is recorded 
by a movement of the pointer in a reverse direction, 
followed by a forward movement recording the final 
penetration when the loading due to the upper lever is 
applied. The difference between the two readings gives 
the correct value, one degree on the indicator correspond- 
ing to about 2 microns of variation in the depth of imprint. 
The amplification of 5 to 1 in the indicator necessary for 
this graduation is obtained by a system of levers and 
knife-edges. Fig. 4 gives the calibration curve of the 
machine in relation to the Brinell numbers, assuming a 
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FiG. 4—CALIBRATION AGAINST BRINELL NUMBERS 


5 kilos. charge and a diamond pyramid penetrator. The 
slope of the curve, like all curves combining Brinell 
figures and Rockwell figures, or the inverse of the surface 
imprint, and the complement of the depth of imprint, is 
approximately parabolic. The relation between the read- 
ings on a given test piece by each of the two methods can 
also be obtained from the diagram. The differences on 
the machine after allowing for the coefficient of the leverage 
are less than in the Brinell method, utilising a diamond 
penetrator and measuring the two diagonals of the 
rectangular imprint. 








LAUNCHES AND TRIAL TRIPS. 


HaRECRAIG, twin-screw steam tug; built by Caledon Ship- 
building and Engineering Company, Ltd., to the order of the 
Dundee Harbour Trust; dimensions, 110ft. by 25ft. by 10ft. 
Engines, triple-expansion surface condensing, 600 I.H.P.; 
constructed by Plenty and Son, Ltd.; launch, June 15th. 


JHELUM, steamer; built by Barclay, Curle and Co., Ltd., to 
the order of James Nourse, Ltd.; dimensions, 375ft. by 52ft. 6in. 
by 34ft.; to carry cargo. Engines, triple-expansion working in 
conjunction with a Bauer-Wach exhaust steam turbine ; launch, 
June 18th. 


Umraut, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Bullard, King and Co., Ltd.; 
dimensions, 468ft. by 61ft. 3in. by 35ft. 6in., deadweight 8000 
tons. Engines, twin-screw triple-expansion, each working in 
conjunction with an exhaust turbine on the Bauer-Wach system, 
pressure 225 Ib. per square inch ; trial trip, June 18th. 


British Fame, motor tanker; built-by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of British Tanker Com- 
pany, Ltd.; dimensions, 481ft. by 61ft. 9in. by 34ft.; to carry a 
total deadweight of 12,250 tons. Engines, Doxford four-cylinder 
opposed piston ; launch, June 19th. 


MELROSE ABBEY, steamship; built by Wm. Gray and Co., * 
Ltd., to the order of Frederick Jones and Co.; dimensions, 
317ft. by 45ft. 2in. by 23ft. 4}in.; to carry general cargo. 
Engines, triple-expansion, 20in., 33in., 55in. diameter by 39in. 
stroke, pressure 200lb. per square inch; constructed by 
Central Marine Engine Works ; trial trip, June 19th. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likeiy to interest readers. 





Tue D.P. Barrery Company, Ltd., of Bakewell and London, 
has received instructions from Chappell and Co., Ltd., to replate 
the emergency lighting battery at the Queen’s Hall, London. 


Tse BrynyMor StEeamsure Company, Ltd., of Swansea, has 
placed a contract with Radio Communication Company, Ltd., 
for the.equipment of its latest steamer, the “‘ Brynymor,” 
recently launched from Burntisland, with a Radio Communica- 
tion Company’s wireless installation. Radio Communication 
Company’s direction finder for navigational purposes will also 
be installed. 


Tue Liverrpoot REFRIGERATION Company, Ltd., Polar 
Works, Sankey, Warrington, has received among other contracts 
an order to supply to a Singapore establishment a fully automatic 
water cooling plant to include a patented sleeve valve ammonia 
refrigerating compressor, and also to supply an automatically 
controlled refrigerating plant, including a “‘ Polar ” sleeve valve 
ammonia compressor, camplete with an air-cooled gilled con- 
denser. 


Tue Encuish Exectric Company, Ltd., has received from 
the Crown Agents for the Colonies an order for three four-coach, 
5ft. 6in. gauge, oil-electric train units, for the Ceylon Govern- 
ment Railways. These units are primarily intended for use on 
the Colombo Fort-Galle-Matara sections, although it is possible 
that they may also be used at times on the Colombo Fort— 
Peradeniya section, on which route the maximum altitude is 
1750ft. and the maximum gradient is 1 in 45. The train unit 
consists of four articulated coaches of streamlined design. The 
passenger accommodation is made up of seventeen first-class, 











of a second penetrator solved the problem. The two 


its weight to the upper penetrator and, as the test piece 





forty-two second-class, and 255 third-class seats. 
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THURSDAY, JUNE LITH. 

}OLLOWING a very pleasant excursion on 
Wednesday to the Rannoch and Tummel hydro- 
electric generating stations of the Grampian Electric 
Supply Company, in glorious weather (so that they 
were able to enjoy the scenery of the district at its 
best as well as to profit by their mspection of the 
works and plant), the delegates were in conference 
all day on Thursday, in the Usher Hall, Edimburgh. 


LaRGE-ScaLE ELEctRIC COOKING. 

The whole of Thursday morning session was 
devoted to the presentation and discussion of a paper 
on large-scale electric cooking, the authors of which 
were Mr. W. E. Swale, of the Manchester Corporation 
Electricity Department, and Mr. 8. C. Hurry, of the 
Jackson Electric Stove Company, Ltd. The paper 
was ideal for presentation to such a gathering, com- 
posed. of engineers and of members of local electricity 
committees who control policy, for the information 
given, both in it and in the discussion, of the possi- 
bilities of large-scale cooking must have impressed 
many of those present, and it was suggested by more 
than one speaker that some of the engineers them- 
selves might not be quite alive to those possibilities, 
it bemg the experience that when one large-scale 
cooking consumer had been secured in a supply area, 
the growth of the demand for that purpose was 
astonishing. The co-operation of a manufacturer and 
a supply engineer in the preparation of the paper 
was another factor which commended it to the 
audience. 

It was pointed out by the authors that, although 
experience of large-scale cooking had been available 
for many years, the total electricity consumption for 
large-scale cooking in the United Kingdom is probably 
still below 1 per cent. of the 13,000 million units sold 
for all purposes in 1935. References to published 
information concerning the development of the large- 
scale cooking load were contained in an appendix 
to the paper. The authors did not regard it as an 
over-estimation to state that the potential load for 
large-scale cooking in the United Kingdom was 
1,000,000 kW, representing an annual consumption 
of 900 million units. The fact that the British Elec- 
trical Development Association has data of results 
obtained in many existing installations, and is taking 
steps to make a national census, made it unnecessary 
for the authors to deal with details, and enabled them 
to concentrate on their main purpose of demonstrat- 
ing the importance of the load and indicating how 
it could be imereased by energetic salesmanship. 
At the same time, supply engineers were asked to 
help by keepmg records of installations on their 
mains, with particular attention to the consumption 
of energy per meal, or, in the case of institutions, the 
energy consumption of the installations per inmate 
per annum, as well as of the supplementary cooking 
methods, if any, such as coal, gas, or steam, which 
might be used in the kitchens. 

In presenting the paper the authors illustrated 
existing large-scale cooking installations on the 
‘* Queen Mary,” in factories, hospitals, railway dining 
cars, restaurants, institutions, and so on. In regard 
to tariffs, it was urged that there was justification for 
some reduction below prevailing power tariffs. 
Generally speaking, it was stated, the best results 
were likely to be obtained by offering, in respect of 
a large kitchen of, say, 50 kW connected load and 
upwards, a tariff of the type known as the “ all-in 
rate for business premises,’’ where the primary charge 
is based on the lighting demand alone. A tariff of 
that type was given as £12 per kW per annum for the 
first 5 kW of lighting load connected; £9 per kW 
per annum for the remaining lighting load; plus 
0-666d. per kWh for all current metered. With a 
suitable grading of the primary charge, a tariff of 
that form, it was stated, could be made to suit the 
requirements of most business premises. 

A good deal of attention was devoted to the appa- 
ratus available, and its installation and maintenance, 
and the variety of special appliances being offered 
to-day. Supply engineers and their sales staffs 
should also derive much help from a block plan con- 
tamed in the paper of a model kitchen. A point 
urged in the paper, and in the subsequent discussion, 
was the value of interesting the owner or architect 
of a building during the early stages, so that pro- 
vision should be made during construction of the 
building to ensure that a proper lay-out would be 
possible. The proper arrangement of the apparatus 
according to the sequence of the work in any kitchen 
was another matter upon which much emphasis was 
laid, and in that connection it was urged that supply 
authorities which had not specially trained staffs 
should seek the assistance of the manufacturers’ 
specialists, for incorrect choice of equipment and 
faulty lay-out had resulted in difficulties in operation 
and high costs. 





In a reference to installation, the authors suggested 
that preferably the leads should be brought up from 
the floor in screwed conduit, the latter cemented in 
and finished off about 12in. from the floor level. 
Between the solid conduit and the terminal boxes 
of the apparatus, the leads were often carried in 
flexible galvanised tubing, and that must be separately 
bonded to ensure a good “earth.” A speaker in the 
discussion went further, and urged that the solid 
conduit should be carried right up into the apparatus. 
The authors welcomed the increasing tendency to 
embody control switches, indicating lamps and fuses 
in the apparatus itself, in preference to using 
separately mounted control boards, and it was pointed 
out that when the switchgear was immediately at 
hand there was every inducement to the chef and his 
assistants to practice economy. Factors such as 
available space, the difficulty of finding a suitable 
wall position for the separate board, and so on, had 
contributed to that change. Adequate provision 
must be made for a main distribution board from which 
the various kitchen circuits were branched off, and 
a main oil circuit breaker with a remote-controlled 
push-button trip device was mentioned as being 
sometimes a convenience. Some engineers dealing 
with larger groups of apparatus have installed auto- 
matic oil circuit breakers on the same floor as the 
ranges which they control. 

Whilst it was pointed out that maintenance costs 
on large installations were low, supply undertakings 
were advised to arrange for a quarterly inspection 
of all large electric kitchens on their mains at a 
nominal service fee, or a complete maintenance 
service could be offered, as was the practice of one 
large undertaking, whose inclusive fee was 2s. per kW 
per annum. 

The paper was comprehensive, and contained much 
useful data on the technique of cooking electrically, 
for the benefit of those whose duty it is to advise 
users. In suggesting that the main resistance to the 
idea of large-scale electric cooking was lack of know- 
ledge, the authors did not hesitate to suggest that the 
industry itself was partly to blame, it being mentioned 
as one of weakness in regard to sales that it was 
forgotten that the layman could not be expected to 
know as much about electricity as did those in the 
industry. New items, such as the fact that on the 
“Queen Mary ” 1500 kW of electrical plant cooked 
daily for over 3800 people, and that at the London 
Zoo 117,853 lunches and teas were served in a week 
by means of electrical equipment, were valuable. 
At the same time, the value of introducing a portion 
of equipment, such as an oven or a grill, in existing 
kitchens in many cases was better than waiting for 
a complete installation, for further apparatus would 
follow ; and the possibilities of counter equipment, 
such as toasters, small grills, egg poachers, coffee cup 
warmers, &c., should not be overlooked, for the snack 
bar business was considerable. The success achieved 
in cases where manufacturers had been “ coerced ”’ 
into making special appliances for particular jobs, 
where no suitable standard equipment existed, was 
mentioned; that success had opened up new busi- 
ness. 

It was emphasised by some speakers in the dis- 
cussion that each individual job was a problem in 
itself, and the peculiar conditions must be thoroughly 
studied and understood. An mteresting example 
of the success of a modern installation im a hospital 
was instanced by Mr. E. E. Hoadley, of Maidstone ; 
the records showed that the cost of preparation of 
the food, from the time the raw food was delivered 
to the kitchen until the food was consumed, was 
almost exactly half a unit per person per day, includ- 
ing the current consumed by cutting, slicing, and 
mixing machines, the cooking of the food, and the 
heating of cupboards and trolleys. He urged that 
there was no need to slaughter the price per unit, for 
in 99-5 per cent. of the towns of the country the 
cooking load could be obtained at a rate which 
would be satisfactory to the users and would return 
a fair profit to the supply undertaking. 

Some electrically equipped coffee stalls, which plug 
into sockets on lamp standards in Edinburgh, were 
also referred to in the course of the discussion. 

Another factor mentioned as hélping supply under- 
takers to offer economic tariffs was that the cooking 
load is largely off-peak, and even that which comes 
on the peak has an extraordinarily high load factor. 

Phase balancing was a matter referred to in the 
paper as causing sometimes arguments between 
manufacturers and supply authorities, and it was 
stated that better balance of load was obtained by 
balancing one piece of apparatus against another 
rather than by balancing sections of a three-oven 
range or a three-pan fish fryer individually. In 
regard to this problem of balancing loads, however, 
the warning was uttered during the discussion that 
unless due consideration were given to the routine of 





cooking in any establishment, the results of endeavour- 
ing to balance might not be very happy. 

As showing the importance of service after sales, 
Mr. W. A. Gillott, of the English Electric Company, 
mentioned an installation, the proprietors of which 
had not at first accepted an offer that a demonstrator 
should attend to show how to get the best out of the 
switches. The installation comprised about 150 kW 
of plant, and the consumption of electrical energy had 
risen to 120 per cent. above his estimate. A demon- 
strator had then attended, and within three weeks the 
consumption had been reduced to the original esti- 
mate. The proprietors were so impressed that they 
regarded that consumption as the datum line, and 
paid a bonus amounting to 25 per cent. of the savings 
below that datum line to the staff. 

A point made by Mr. O. C. Waygood, M.I.E.E., 
chief engineer, Lewis’s, Ltd., who was able to speak 
as a user, was that if those concerned in the elec- 
trical industry had concentrated on selling electric 
kitchens rather than merely appliances, the position 
would have been better than it is to-day. As one 
with experience of electricity and other media, he 
had not the slightest doubt that, if sensibly equipped 
and if the price of the unit were right, the electrical 
kitchen would serve the catering trade just as well as, 
if not better than, any other type of kitchen. Another 
suggestion was that manufacturers seemed to be 
nervous about introducing heavy loadings, and he 
mentioned a large and heavily loaded hotplate which 
has given complete satisfaction for four years, and 
is still satisfactory. Further, in electrical kitchens 
in Glasgow, which had operated for four years, he 
had found it difficult to add up the maintenance 
costs to £5. 

A suggestion by Mr. H. W. Clothier, of A. Reyrolle 
and Co., Ltd., was that in view of increasing loads, 
and therefore increasing power, greater consideration 
must be given to dividing the power supply in order 
to deal with short circuits on the apparatus and 
system. 


E.ectric STREET LIGHTING. 


At the afternoon session on Thursday, Mr. P. J. 
Robinson, City Electrical Engineer and City Lighting 
Engineer, Liverpool, and Mr. J. N. Waite, City Elec- 
trical Engineer, Kingston-upon-Hull, presented a 
paper on electric street lighting, and gave some par- 
ticulars and results of some street lighting installa- 
tions in their cities in which they made use of the 
comparatively new sodium and mercury discharge 
lamps, the emphasis being upon securing a higher 
degree of visibility than usually exists. It was 
admitted by Mr. Waite, in his reply to the discussion, 
that one could not define ‘ visibility,” and therefore 
the next best thing was to define the means of 
achieving it. The authors discussed factors governing 
visibility and methods of achieving it with various 
sources of illumination, and gave examples of costs 
of various types of public lighting. It was suggested 
also that changes in administrative areas of lighting 
authorities were necessary before reasonable uni- 
formity of visibility could be expected. 

High lighting intensities did not necessarily mean 
good visibility. A table was given to show that the 
electric discharge lamp could provide light much more 
cheaply than any other illuminating source ; though 
many people objected strongly to the colour rendering 
provided by that type of lamp, the authors con- 
sidered that that factor was not of great importance, 
compared with the necessity for providing better 
street lighting. Statistics were given showimg that 
if first-class visibility under artificial lighting con- 
ditions were provided—and it could be provided at 
a relatively small increase of present-day lighting 
costs—the fatal night accident rate would decrease to 
the day-time rate. 

Not unexpectedly, both in the paper and the dis- 
cussion the plea was made that national funds should 
contribute towards the costs of lighting. It seemed 
logical to argue, said the authors, that the lighting of 
public roads was of equal importance with their efficient 
maintenance, and if grants towards the construction 
and maintenance of main through roads were given 
from national funds, then similar grants should be 
available for providing and maintaining adequate 
lighting on such roads. 

In regard to administrative changes, it was sug- 
gested that a lighting authority should control a 
much greater area than at present, for the fewer the 
lighting authorities, the better the chance of achiev- 
ing uniformity in lighting systems and _ visibility. 
Roads should be classified according to traffic density ; 
the minimum standard of lighting on each class of 
road (three classes should be sufficient) ought to be 
defined, and it should be obligatory upon the light- 
ing authority to provide the prescribed minimum 
standard. 

Comparative costs were given in the paper of 
lighting by different forms of gas and electric lamps, 
and it was urged that for most undertakings an 
average price of 3d. per unit was justified, whilst for 
smaller undertakings it might rise to 1d. per unit, 
though where large wattage lamps were in use a figure 
below 3d. would be economic. There was little or no 
disagreement with the argument that, from a study 
of the relative costs of light from different light 
sources, it was clear that the new electric discharge 
lamp was bound to become the main source of light 
for public lighting purposes, even with its present 
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colour rendermg, and there were good grounds for 
anticipating that present research work would result 
in substantially improving the colour rendering. 

Details were given of a very fine sodium lamp 
installation in Liverpool and a mercury discharge 
lamp installation at Hull, and illustrations indicated 
the very fine visibility achieved. The two installa- 
tions produced comparable results, at comparable 
costs, and the authors considered that the introduc- 
tion of the electric discharge lamp marked a new era 
in the street lighting world. 

It was recommended that the definition of the 
minimum standard of lighting for each class of road 
should include the minimum quantity of light to be 
provided per unit area of road surface, minimum 
mounting height, maximum permissible ratio of 
maximum illumination to minimum illumination 
value on road surface. Between adjoining areas 
there should be intimate co-operation to ensure 
reasonable uniformity of illumination on the same 
road. Mirror type directional apparatus should be 
employed only with light sources of relatively high 
brightness, when the light source was completely 
shielded from the normal plane of direct vision. The 
highest practicable mounting should be employed ; 
it should not be less than 25ft. for main roads and 
not less than 15ft. for side roads with light traffic. 

Among criticisms of the British Standard Specifica- 
tion for Street Lighting, the omission of the require- 
ment of guarantees for total light output was regarded 
as a serious defect. 

An estimate by Mr. W. J. Jones, manager of the 
lighting service bureau of the Electric Lamp Manu- 
facturers’ Association, was that, with the 800,000 
street lighting posts in the country, if the whole of 
the lighting were electrical, there would be provided 
at least 100 per cent. more light and the public would 
not be put to additional expenditure. There were 
between 10,000 and 12,000 electric discharge lamps 
used in our streets, and they had been adopted by no 
fewer than 170 public lighting authorities. 


THE ANNUAL DINNER AND BALL. 


The Association entertained many distinguished 
guests at its annual dinner and ball, at the George 
Watson’s College, Colinton-road, Edinburgh, on 
Thursday evening. Sir Godfrey P. Collins, Secretary 
of State for Scotland, was unable to attend owing to 
parliamentary business, but Mr. Frank Hodges, a 


member of the Central Electricity Board, ably 
deputised and proposed the toast of “The Asso- 
ciation.” 

A message of thanks was received from H.M. The 
King for the loyal message sent to him when the 
Convention opened. 

In his proposal of the toast of ‘‘ The Association,” 
Mr. Hodges referred to electricity as a commodity 
which demanded and compelled ; it compelled tech- 
nical expansion, and must be permitted to over- 
ride all our pre-conceptions if those pre-conceptions 
seemed to stand in the way of its expansion. 

Mr. E. Seddon, of Edinburgh, as President, 
responded, and in the course of his remarks he 
instanced the effect of the Coal Mines Act of 1930 upon 
public utilities. The Government, he said, was to 
enforce in each district a monopoly in coal, vesting 
the control in the hands of the coalowners and leaving 
the consumer without any effective protection what- 
ever. The policy to be followed in the district selling 
schemes was entirely out of keeping with the usual 
British sense of fair dealing. He mentioned that 
within a period of twelve months the price of coal 
delivered by rail to Edinburgh Corporation for use 
at its Portobello power station had risen by 33 per 
cent., with a consumption reaching over 1000 tons 
per day ; yet under recent contracts it was possible 
for the same class of coal to be purchased and delivered 
long distances by road to small institutions at 6d. 
per ton less than that charged to the power station. 
He believed that many industrial establishments 
that were derated (whilst the electricity undertakings 
were not) could purchase coai at a lower price than 
was charged to public utilities; such a policy could 
only bring the coal industry into further disrepute 
and lead to foreign buying by large purchasers. 

Other speakers who proposed and responded to 
toasts were Sir John Brooke (Vice-Chairman, Elec- 
tricity Commission), the Right Hon. Louis S. Gumley 
(Lord Provost of Edinburgh), Mr. Frank Forrest 
(Vice-President of the Association), and the Right 
Hon. Lord Salvesen. 


THE NEW PRESIDENT. 


At the annual general meeting, held on Friday, 
June 12th, Mr. Frank Forrest, City Electrical Engi- 
neer and Manager, Birmingham, was elected President 
for 1936-37, and was invested with the Presidential 





Chain of Office. 








The Twelfth International Acetylene 
Congress. 


No. 


[1 # 


(Concluded from page 648, June 19th.) 


N view of the fact that the success or failure of a 

weld depends in a large measure upon the skill 
and knowledge of the operator, the fundamental 
importance of welding technique and training cannot 
be over-emphasised. Of the six papers dealing.with 
these subjects, that of Mademoiselle Bloch-Seé, on 
the ‘“ Results of Selection Tests for Welders,” in 
which the economic value of physiological and 
psychological examination of prospective or actual 
welders is stressed, must appeal to firms and educa- 
tional authorities who recognise the importance of 
training. 

Industrial psychology is not, as far as welding is 
concerned, a new science. At the Tenth Interna- 
tional Congress the importance of the subject was 
revealed in a paper by Tulacz, who described tests 
and the apparatus used at a Polish school of oxy- 
acetylene welding for the classification and selection 
of trainees. At the Eleventh Congress in Rome 
Mademoiselle Bloch-Seé, who has specialised in this 
subject, presented a paper, and dealt with the subject 
on a new basis. The paper under review is a con- 
tinuation of her investigations, and shows clearly how 
useless it is for an employer, or an education authority, 
to incur expense in trying to train a workman to 
become a welder who has not the aptitude. Of 165 
candidates for training, more than half (60 per cent.) 
were eliminated by the tests as almost certain failures. 
Thus the workman is saved a fruitless effort and the 
heavy costs of traming saved. The apparatus used, 
and the method of carrying out the tests, are described 
in the published “ Proceedings” of the Rome 
Congress. 

The solution of most of the important welding 
problems, as a result of intensive fundamental 
research, during recent years has made the economic 
factor in welding of increasing importance. In the 
case of oxy-acetylene welding, in order to increase 
the speed of welding, and thus lower the cost of welds, 
attention is being directed to methods which make 
better use of the heat characteristics of the flame. 
In a paper by R. Granjon on ‘‘ A New Principle in 
the Training of Oxy-Acetylene Welders,’ the com- 
plete reversal of the method of trainmg advocated 
in every country is suggested, and has been tried out 
with great success at the world-renowned training 
school in Paris. 








Briefly, the method consists in making welds of 
a definite length within a given time, no matter what 
quality of weld is obtained at the beginning. At the 
present time a welder is taught to concentrate on 
obtaining good welds and to pay practically no 
attention to speed. Since the cost of welds with a 
given blow-pipe is a function of the time required, 
the development of the principle proposed is important 
from the economic aspect. The factors for success 
are laid down and rigidly enforced, even to the 
exclusion of the welder who fails to reach the standards 
after a reasonable period. 

In a paper on “The Simultaneous Trainmg of 
Oxy-Acetylene Welders and Electric Are. Welders,” 
by M. R. Salelles, it is interesting to note that the 
new principle laid down in Granjon’s paper has been 
adopted. The welds obtained in this course of train- 
ing were on view in the Congress Exhibition, and were 
a striking tribute to the merits of the course. Although 
the two processes are distinct, and it is usually advis- 
able to engage welders specially trained for oxy- 
acetylene welding or electric are welding, there are 
many cases, as the advertisements show, where a 
firm requires welders qualified to use either process. 
Simultaneous training presents many problems, 
which are examined and solved by the course recom- 
mended in detail in this paper. It is shown that the 
best results are not obtained by dividing the time of 
training into two equal parts, but to take points 
common to both processes and simultaneously deal 
with them to the best advantage. The training begins 
with oxy-acetylene welding for a period of two work- 
ing days and is then continued by simultaneous 
practice of the two processes to the end of a suitable 
series of graduated exercises. 

In a paper on “The Training of Specialised 
Personnel for Acetylene Welding on Railways,” by 
Desgranges and Conturier, the authors describe the 
methods that have been adopted by the principal 
railway companies in France to ensure that oxy- 
acetylene welding will play its proper réle in the con- 
struction, repair, and maintenance of rolling stock. 
There is no doubt that the principle adopted is a 
right one, namely, that not only must the welders 
be specially trained, but that the engineers and those 
in charge must have sound ideas as to what can and 
what cannot be done, what work will be difficult or 






laborious, or what work will require a specialist 
welder, and what can be done by an average welder. 
Hence the paper describes two instruction courses, 
one, an improver’s course, for railway workshop 
welders, and a technical course of twenty lectures for 
works and permanent way engineers. In view of the 
great variety of work on railways, the necessity of 
having a staff, both of engineers and supervisors, 
capable of directing, advising, and controlling the 
welders, is obvious. A further condition for success 
is that the welders should be perfectly trained, and 
join sound practice to an adequate amount of tech- 
nical knowledge. The paper shows how to accom- 
plish these essentials. 

A comparison between the cost of oxy-acetylene 
welding a few years ago and at the present time 
reveals remarkable progress. Improved efficiency 
and improved economies are due to the close co-opera- 
tion between manufacturers of equipment and 
supplies and those who have been improving and 
establishing the technique. Welding technique covers 
many factors, such as direction of welding, mani- 
pulation of the blow-pipe and welding rod, power and 
position of the flame, &c. &c., and the development of 
welding is merely a matter of proper instruction and 
practice. The methodical manner in which this 
technique is taught is well illustrated in the paper 
just reviewed (Desgranges and Conturier). The 
economic value of modern oxy-acetylene welding 
technique is well brought out in the paper by Meslier, 
reviewed in the previous article, and the influence of 
the method of welding on the mechanical properties 
of welds, in a paper by P. Y. Mercier. In the latter 
paper, which contains valuable test data, it is shown 
that welds made with modern technique, 7.e., right- 
ward welding and upward vertical welding, give 
more consistent results than the welds made with the 
older technique, known as leftward welding, apart 
from being obtained at a much less cost. It is also 
shown that the bend angle in the bend test, and the 
impact value of the joints can be improved by subse- 
quent heat treatment, although for modern technique 
satisfactory bend angles are obtained without treat- 
ment, but marked improvement is shown in the 
impact value when the joints are annealed at a tem- 
perature between 800 deg. and 1000 deg. Cent. for 
a period of approximately five minutes. 

In the group of papers dealing with researches, the 
contribution on ‘The Weldability of Steels,” by 
Brillié and Seferian, is of considerable industrial 
impertance, because the test preseribed offers a 
rapid method of determining the factors of weld- 
ability, which are associated with the properties of 
the parent metals and the welding rods or electrodes 
used in making the welds. This research shows.that 
it is possible to select the most suitable materials 
and methods of welding for any given steel and to 
determine its coefficient of weldability. The factors 
of weldability and the meaning of the term “ weld- 
ability ” are those laid down by Portevin, and for 
the purpose of the tests the Chevenard micro-machine 
was used. A brief description of the machine is given 
in the paper, but a full description can be found in 
the paper read by Chevenard and Portevin at the 
Welding Symposium last year. The present research 
is a systematic investigation covermg three straight 
carbon steels welded by the oxy-acetylene and arc 
welding processes, and in which the quality of the 
welding rods and electrodes, as well as the welding 
technique, were varied. Important conclusions are 
drawn from the results, the most important probably 
being that the oxy-acetylene process confers greater 
weldability than are welding, particularly in steels 
of tensile strength equal to 32 tons per square inch. 

The fact that the welding specifications of most 
countries call for a test on the deposited metal 
indicates the importance of the paper by J. Brillié 
and M. Rouse, on “* Mechanical Testing of Deposited 
Metal.” Test pieces were prepared by the blow- 
pipe and the are, and subsequently heat treated. 
The object of this research was to determine the 
limits between which the mechanical results might 
vary in practice by carrying out tests on annealed 
deposited metal and on heated and quenched 
deposited metal. The results obtained will prove of 
value when revising or drafting specifications. 

Considerable research has already been accom- 
plished on the fatigue value for welds; a recent 
example is contained in the Second Report of the 
Welding Research Committee of the Institution of 
Mechanical Engineers, and in this case the welds 
were made with the electric arc. In a paper presented 
to the Congress by Dr. Schoennaker on “ Resistance 
of Welds to Repeated Stress,” welded joints and 
deposited metal were subjected to repeated stress 
tests of various kinds on suitable machines. The 
tests are described, the machines illustrated, and from 
the results on different steels the possibility of an 
increase in the coefficients for welded joimts on struc- 
tures made from certain steels is indicated. 


Many researches have been carried out on the 
strength of welds at high temperatures. The pheno- 
menon of creep is of considerable importance, and 
receives attention in the Institution of Mechanical 
Engineers’ Report mentioned, above. At the Con- 
gress a paper by C. F. Keel on the “ Limiting Creep 
Stress of Oxy-Acetylene Welds” gives some inter- 
esting results of recent tests to determine the creep 
rate and permissible stress in oxy-acetylene welded 





seams. Since the subject is of growimg importance to 
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engineers in these days of higher temperatures, the 

values obtained for butt welded joints m mild 

steel, which show that creep should be avoided only 

because it involves a change of dimensions and 
.implies no risk of fracture, are a useful addition to 
existing knowledge. 

Considerable literature on the X-ray examination 
of metals and welds exists, and m some regulations 
and specifications relating to welding an X-ray 
examination of the welded seams is compulsory. In 
view of the growing importance of this test, the paper 
by Percival and Coulson-Smith on “The Use of 
X-rays in the Testing of Oxy-Acetylene Welds”? is 
of considerable interest, particularly as it contains a 
large number of photographs and exographs. After 
investigating a welded container subsequent to pre- 
liminary tests on specimens, the authors summarise 
their views on the subject, as regards obtaining the 
best results, and the value of combined X-ray and 
micrographic examination. 

In a paper on “The Welding of Aluminium 
Bronzes,”” by Boutte, which is actually a summary 
of information, based on tests and _ extensive 
micrographic examination, the difficulties pro- 
duced by welding are discussed, and the destruction 
of the oxide by means of an energetic and appro- 
priate flux is stated to be essential for success. The 
use of a flame with a considerable excess of acetylene 
is recommended. 

The welding technique and results of tests on welds 
made on one of the light aluminium-magnesium 
alloys is the subject of a paper by Eggelsman. These 
alloys are being increasingly used, and their weld- 
ability is high. 

The paper by Eskilson on “ Contraction and Con- 
traction Stresses in Fusion Welding” deals with a 
subject that has received considerable attention since 
welding by high-temperature process was first begun. 
It deals both with oxy-acetylene and are welding in 
a very thorough manner; in fact, the paper is the 
longest submitted to the Congress. A large number 
of experiments have been made to compare results 
and obtain useful practical data. After classifying 
the various types of contraction, three axioms are 
stated, followed by a description of the tests. It is 
important to note that the oxy-acetylene welds were 
made with modern technique, 7.e., rightward welding, 
and that the results are on the whole almost entirely 
favourable to the oxy-acetylene process. With the 
classic work of Piette on expansion and contraction 
in welding operations, and the authoritative analysis 
of shrinkage strains and stresses caused by welding 
by Jensen, the work of the author is, without doubt, 
a valuable addition to the literature on the subject, 
and: will, with those mentioned, play an important 
part in the subsequent development of the welding 
industry. 

In view of the fact that the oxy-acetylene cutting 
process has been the subject for considerable research 
and application, it was surprising to find only one 
paper dealing specifically with this important process 
presented to the Congress. The paper by L. de 
Jessey, a well-known authority on the subject, deals 
with the influence of the conditions under which the 
cuts are made on the depth of the heat affected zone. 
The author points out that little has been published 
of a quantitative character on the modifications pro- 
duced in the steel near the edges of the cuts. Many 
of the plotted results which have been given represent 
only the value of these modifications as a function of 
the thickness of the metal. 

In this research the exact influence of several other 
factors, such as the carbon content of the steel, the 
cutting speed, and the intensity of the heating flame, 
were investigated. Again, as the cutting speed is 
increased, the depth affected diminishes, first of all 
very rapidly, and then becomes stabilised at a value 
that depends upon the thickness of material. Lastly, 
the depth affected by the cutting process increases 
uniformly as a function of the intensity of the heating 
flame. Useful practical advice follows from the 
results obtained. 

In a paper on “ Results of Experiments in Oxy- 
Hydrogen Underwater Cutting,” by J. B. Arnold, 
a description of the removal of steel channels at a 
reservoir in Australia is given. The maximum depth 
at which the channels had to be cut was 92ft. Com- 
plete data of the results with the results of further 
experiments, the reason why hydrogen was used 
instead of acetylene, flame adjustment, and technique 
for lighting the blow-pipe, make an interesting 
article. 

Amongst the group of papers dealing with allied 
processes, the investigation of the deposits obtained 
by metal spraying, by Fussbinder and Soulary, is 
of considerable interest in view of the rapid develop- 
ment of this process, in which fine metallic particles 
are projected on to the surface to be metallised 
by means of compressed air, such particles being 
produced either from a stream of fine metallic powder 
passing through the oxy-acetylene flame or else by 
passing a wire into the flame and causing it to pul- 
verise, as it melts, by the use of a jet of compressed 
air. It is shown by numerous tests and micrographs 
that the coatings deposited have satisfactory mecha- 
nical properties, are effective in preventing corrosion, 
and by substituting nitrogen for compressed air the 

‘ homogeneity of the deposit is in many cases improved. 
Hard-facing or the application of a deposit of a 
hard metal or alloy to the surface of a metal part 





subject to severe wear is a well-known application 
of the oxy-acetylene process. Dr. Kinzel, in his 
paper “ Hard-facing with Stellite,” reviews the 
subject, with fifteen examples taken from industry. 
The depositing technique, both by the acetylene and 
are process, for steel and cast-iron receives attention ; 
in the latter case it is necessary to melt the surface 
of the cast iron. 

In another paper Dr. Kinzel reviews the alloying 
elements in welding rods, and thus brings into review 
current information, mainly distributed in welding 
literature not easily available to the ordinary reader. 

The use of the oxy-acetylene process for the pre- 
servation of wood poles is by no means new, but its 
recent application in Australia, the subject of a paper 
by C. H. Morgan, has proved valuable from an 
economic point of view. The illustrations are very 
striking, and many inquiries from many different 
parts of the world has followed this successful 
development of timber preservation. 

In conclusion, passing reference may be made to 
the following papers :—‘‘ The Oxy-Acetylene Indus- 
try on the Golden Reef,” which reviews the ramifica- 
tions of the process in relation to the gold-mining 
industry on the Witwatersrand (otherwise known as 
the Golden Reef). The possibility of gas cylinders 
consisting of a series of spheres is the subject of a 
paper which points out that the substitution of such 
cylmders would mean substantial savings in trans- 
port costs. Examples of the construction were on 
view in the Congress Exhibition. Lead welding or 
lead burning, as it is commonly called, is treated 
historically, and the advantages of doing this work 
with oxy-acetylene at the present time is demon- 
strated. 

One or two important papers are still overdue, but 
sufficient has been given in this brief review to show 
the importance of the oxy-acetylene process and its 
allied applications to modern industry, and that a 
process which can call forth such scientific applica- 
tion, research, and technique, is well established as an 
essential for engineering progress. 








Newcomen Society. 





" SUMMER MEETING IN LONDON. 


A PRINCIPAL reason for selecting London for the Summer 
Meeting of the Newcomen Society this year is that it is 
the centenary of the opening of the London and Greenwich 
Railway, the first to come into operation in the Metropolis. 
This is the third time that the Summer Meeting has taken 
place in this area, and this is not surprising when we 
reflect that London is the largest manufacturing centre in 
the world. The difficulty that confronts a society like 
this, whose aims are the study of the history of engineering, 
is that in London, as soon as an industry begins to wither, 
it does not linger on, but disappears in the face of economic 
pressure. Will it be believed that no manufacturing wheel- 
wright is to be found within its borders ? 

The visit took place on June 18th to 20th, and an 
attractive programme had been arranged. The head- 
quarters were, appropriately, at the Arundel Hotel, 
Strand, for the site has traditions of the entertainment of 
travellers since 1331, when it was the inn or town house of 
the Bishop of Bath and Wells. 

On Thursday morning an early start was made from 
Brunel’s statue on the Embankment for a visit to the 
Three Mills Distillery of Messrs. J. and W. Nicholson and 
Co. at Bromley-by-Bow. This was a great privilege, as 
it is the first time that an engineering society has visited 
the place. The site at the confluence of the river Lea with 
the Thames has been occupied for corn milling since 
4.D. 1135, when it was granted to the monks of West Ham 
Abbey. Its use as a distillery dates from 1729, when it 
was conveyed to members of the Huguenot family of 
Lefebre. The present proprietors took it over in 1872. 

The party was met by Mr. W. Nicholson and by Mr. W. 
Shepperd, the resident engineer. The latter, with Mr. E. 
Blundell, the chief brewer, showed the party over the 
distillery. The chief interest was centred in the mills, 
which, difficult as it is to realise in a place like the Metro- 
polis, are driven by tide water. Only two out of the original 
three mills remain ; they are used for the grinding of the 
wide range of cereals used in making grain spirit. 

Mill No. 1, dated 1776, contains four water wheels, 
and Mill No. 2, rebuilt in 1817, but displaying a clock dated 
1753, probably the date of the earlier building, contains 
three wheels. The wheels are all 20ft. diameter and of 
different widths, aggregating 200 H.P. The working time is 
between two hours before and three hours after high water. 

The steam plant employed for process work and 
auxiliary grinding was of extreme interest to the visitors. 
There are two compound beam engines—one by J. and E. 
Hall, of Dartford, and the other, 1901, by Joseph Foster 
and Sons, of Preston ; the latter has McNaught’s arrange- 
ment of Corliss trip gear on both cylinders. Besides these 
there is an elegant little inverted marine type compound 
engine, by Hunter and English, of Bow. Besides these 
as stand-bys are a small oscillating marine type engine by 
Hunter and English, and another engine which it passed 
the wit of members to classify. It can best be described 
as a bell-crank engine and was reminiscent for all the 
world of the engines of the “‘ Comet,” 1812, the first steam- 
boat in Great Britain, or of Murdock’s bell-crank engines 
made by Boulton, Watt and Co. It was with difficulty 
that the visitors could be induced to come away. The 
boiler plant consists of Lancashire and dry-back marine 
type boilers. The distilling process from the mash tun to 
the Coffey patent still was shown and explained by Mr. 
Blundell. The store with its 144,000 gallons of proof spirit 
is a silent testimony to the large and increasing use of 
ethyl alcohol in manufacturing industry. 

The party then drove for lunch to the East India Dock 
Tavern, and after a look at the inscriptions on the entrances 





to the docks and to the Blackwall Tunnel, arrived at 











Poplar Public Library in the High-street for a visit, by 
kind permission of the Libraries Committee of the Borough 
of Poplar, Mr. W. B. Thorne, the librarian, welcomed the 
party in a few well-chosen words, describing the history 
of the Library. Mr. S. B. Bolt, the Assistant Borough 
Surveyor, gave a talk on the Library treasures, particularly 
on the house flags of the old shipping companies registered 
in London—a unique collection in the formation of which 
Mr. Bolt, an enthusiast in all matters connected with 
shipping, has been largely instrumental. Simultaneously 
visits were being made in two sections to the cooperage 
of G. and W. Shaw and Sons, Ltd., in the High-street, 
where, under the guidance of Mr. J. L. Shaw and his 
brother, every stage in the age-old trade of coopering— 
that branch known as tight coopering—every bit of which 
is pure handicraft, was seen. A move was then made to 
Trinity House Wharf, Blackwall, by the kind permission 
of the Elder Brethren, to see the Maudslay 60-ton chain- 
proving machine of 1865, still in use; a demonstration of 
testing a chain to destruction was given. Mr. Kerr, the 
Assistant Superintendent, incidentally showed the party 
many interesting items connected with our lightships 
and buoys. 

The annual dinner in the evening at the Arundel Hotel 
was a success in spite of the absence of the President, 
Mr. C. F. Dendy Marshall, owing to an unfortunate 
accident to his wife. The view from the drawing room 
windows of ‘‘ sweet Themmes flowing softly * did not long 
detain the members from the dinner, for which a menu, 
such as might have described a dinner a couple of hundred 
years ago, had been prepared by the manager, Mr. J. C. 
Bisset. After the usual loyal toast, Mr. W. J. Tennant, 
Vice-President, who was in the chair, made a few remarks 
in his usual happy vein, and the President’s paper on 
“The London and Greenwich Railway, a Chapter in the 
History of the Southern Railway,’’ was read for him by 
Mr. H. W. Dickinson. Mr. J. E. Hodgson had kindly 
brought some documentary material relating to the rail- 
way. Quite an animated discussion ensued, and the time 
sped on winged feet. 

Friday morning dawned auspiciously and, departing, 
as before, by coach, the first stop was made at the Deptford 
East Station of the London Power Company, by kind per- 
mission of Sir Leonard Pearce, Engineer-in-Chief, to see a 
few relics of the Ferranti days of the station. Mr. Ellis, 
the Superintendent, met the party and showed the old 
station, Mr. G. H. Partridge’s 10,000-volt 6ft. air switch, 
and the flappers used to dowse the arc, convincing us 
puny mortals that the giants of that period took their 
lives in their hands daily. 

Leaving the station, the coach cruised through Albury- 
street, the former home of the sea captains, with its 
carved doorways and panelled interiors, now let out in 
tenements. 

Charlton House, a seventeenth century mansion, 
recently taken over by the Borough of Greenwich, was soon 
reached. By kind permission of the Libraries Committee 
and the exertions of Mr. S. B. Robinson, Chief Librarian, 
an interesting exhibition of documentary matter con- 
nected with the London and Greenwich Railway had been 
arranged. Mr. Robinson took the party over the house 
and members would have liked to have lingered to enjoy 
the amenities of this pleasance, but a move had to be 
made for lunch. Fortunately, only a short run intervened 
before members were staying themselves with flagons at the 
Ship Inn, reminiscent of whitebait dinners. As the tide 
was at the flood, the animated view from the windows 
competed with the lunch. 

The afternoon visit was to the works of Merryweather 
and Sons, Greenwich-road. If not the oldest engineering 
firm in the country-—-for it can be traced, back quite dis- 
tinetly to Nathaniel Hadley in 1690—it must be the oldest 
in the Metropolis, and the knowledge that it was the 
centenary of the taking over of the business by Moses 
Merryweather added interest to the visit. Owing to 
illness, Mr. G. H. Osborne, the managing director, was 
unakle to welcome the party, but his place was ably taken 
by Mr. A. T. Maryon and Mr. C. H. Bown, M.I. Mech. E. 
The reception took place in the waiting room, filled with 
objects and pictures relating to the history of fire fighting ; 
a ledger dating from 1799 attracted much interest. Mr. 
Maryon and Mr. Bown conducted the members through the 
works. It was a pleasure to watch the making of leather 
hose, still done as it was when introduced in 1676. Sur- 
prisingly, although no longer used for fire hose, as it cannot 
stand modern pressures, it has many uses. The making of 
its substitute, seamless flaxen hose, for which a complete 
plant has been installed, puzzled some of the members till 
they made it out. An exhibition of the firm’s ‘‘ Xhaust 
Suds’ process for extinguishing fires was spectacularly 
successful. The firm very generously provided tea and 
never was it more welcome, as the day had turned out sultry. 

The return journey to town followed the line of the 
Greenwich Railway as closely as practicable. The lifting 
bridge over the Ravensbourne, practically in its original 
state, was visited, by kind permission of Colley’s Transport 
Services, Ltd. The ‘‘ boulevards” beside the line were 
clearly seen. The public-house at Rotherhithe High-street, 
ensconced in the arch with the “ cellar’ in the crown of 
the arch, is one of the curiosities of the Metropolis. 

On Saturday a visit was paid to the Science Museum, 
where the party was received by the Director, Colonel 
E. E. B. Mackintosh, D.S.0., and conducted in a whirl- 
wind series of tours over different sections of the Museum 
by members of the staff. 

The afternoon was devoted to a visit to Trinity House, 
Tower Hill, by kind permission of the Elder Brethren. 
The sight of the historical models of lighthouses, lightships, 
&c., in the stately setting of the rooms, with their period 
furniture and the restful atmosphere, was felt to be a fitting 
close to a delightful meeting. 








AN experimental mobile post office is now under con- 
struction for the G.P.O. It will consist of a trailer caravan 
towed by a motor tractor and equipped to perform postal, 
telegraphic, and telephone services. Its purpose will be 
to afford the services of the Post Office in a convenient 
and accessible form at special events, such as agricultural 
shows. When describing the new unit in the House of 
Commons, the Postmaster-General said that he antici- 
pated that normally it would be possible to provide full 
telephone and telegraph facilities at such post offices. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


The prices quoted herein relate to bulk quantities. 


f.o.b, steamer. 


Our Steel Trade with India. 


‘“* A Survey of the Import Trade of India for the 
Viscal Year Ending March 31st, 1936,” issued by the 
Department of Overseas Trade, shows that, whilst imports 
increased during that period, the British share declined 
from 40-6 per cent. to 38-8 per cent. What are described 
as ‘“* promising increases,’’ however, took place in the case 
of most items of the steel trade, notably in steel tubes, 
bars, sections, and tin-plates, whilst the imports of 
machinery also rose. The total imports of bars fell from 
62,634 tons, valued at Rs. 69 lakhs, to 54,476 tons, valued 
at Rs. 62 lakhs; but the British share increased from 
18,159 tons (Rs. 27 lakhs) to 21,760 tons (Rs. 33 lakhs). 
Imports from Belgium dropped from 25,250 tons to 12,249 
tons and from Luxemburg from 10,972 tons to 7310 tons. 
The German share of this trade, however, increased from 
2891 tons to 4822 tons, whilst the imports from France 
rose from 2808 tons to 7229 tons. Beams, channels, 
pillars, girders, and bridgework were imported to a total 
of 28,687 tons, compared with 22,273 tons in the previous 
financial year, this increase being entirely due to the 
larger quantities coming from Great Britain. The British 
imports rose from 9882 tons to 16,079 tons and the imports 
from Germany from 4395 tons to 6337 tons. The Belgian 
share, on the other hand, declined from 5826 tons to 4861 
tons. The import figures for rails, chairs, and fish-plates do 
not make satisfactory reading. The total trade increased 
from 5290 tons to’'7853 tons, but the British share of this 
dropped from 5165 tons in the previous year to 2488 tons, 
whilst imports from ‘* other countries ” rose from 125 tons 
to 5405 tons. The figures regarding galvanised sheets 
and plates also present some rather disturbing features. 
The Survey states that, “‘ notwithstanding very severe 
competition from the local industry, the total imports rose 
from 58,816 tons to 73,203 tons.”’ British imports, how- 
ever, only increased from 52,764 tons to 55,969 tons whilst 
Belgian imports rose from 1902 tons to 10,079 tons, and 
Japanese imports increased from 2742 tons to 6578 tons. 
It is pointed out that machinery is now rapidly becoming 
‘the major United Kingdom export interest with India.”’ 
British imports increased from Rs. 915 lakhs to Rs. 926 
lakhs, but the percentage fell from 72 to 67, largely on 
account of strenuous competition from Germany at 
abnormally low prices for such items as oil engines, elec- 
trical machinery, and cotton and textile machinery. The 
German share of the trade rose from Rs. 126 lakhs to 
Rs. 164 lakhs, whilst imports from the United States 
advanced from Rs. 115 lakhs to Rs. 117 lakhs. 


The Pig Iron Market. 


The demand for all descriptions of pig iron, 
excepting a few special sorts, is well in excess of supplies, 
and consumers feel that the most unsatisfactory feature 
of the position is that there seems to be little hope that 
production will be increased sufficiently to meet the full 
requirements of the market for a long time. In the basic 
iron department, in spite of the fact that it forms more 
than half of the total British production, it has been 
necessary -to arrange for large imports of Russian iron, 
amounting, it is said, to 150,000 tons. According to report 
some Continental pig iron industries, especially those in 
Cartel countries, feel aggrieved that the purchases were 
made from a source outside that organisation; but too 
much importance should not be attached to this suggestion 
since there does not seem to be much surplus basic pig 
iron available on the Continent except in Russia. The 
supplies of Indian basic have been increased and at one 
time it was hoped that sufficient iron could be obtained 
from India to avoid purchasing such large quantities from 
non-Empire sources. The productive capacity of that 
country, however, is already taxed to capacity. The 
situation is also complicated owing to some consumers 
having shown more acumen than others in buying heavy 
quantities for delivery far forward. The scarcity in the 
hematite market threatens to become acute and consumers 
are apprehensive as to the position which may develop 
later in the year. The makers claim, however, that they 
are producing enough to meet the present requirements of 
the market ; but this assertion perhaps does not take into 
account the heavy arrears in deliveries which certain 
producers apparently find it impossible to overtake. It 
would not be surprising if before many weeks are over 
there were an agitation on the part of consumers for the 
production of hematite to be substantially increased. The 
plan to put into effect a loyalty rebate scheme does not 
seem to have aroused much opposition. It is proposed to 
raise the price by 5s. per ton on July Ist and at the same 
time give a rebate of 5s. to consumers confining their 
purchases to members of the hematite makers’ associa- 
tion. There is a similar scheme in operation in the basic 
iron trade; but when the shortage became sufficiently 
severe the associated makers were obliged to agree to 
the importation of foreign iron, and the same thing would 
probably happen in the hematite market should the posi- 
tion deteriorate. Recent transactions in foundry iron have 
been for delivery in the second half of the year, for which 
a premium of 5s. per ton on current prices has been 
charged. On the North-East Coast the makers have sold 
cautiously, as their output is not likely to be more than 
enough to meet contracts already on their books. The 
Midland makers, also, are only interested in forward 
business and lately there has been some speculation as to 
whether or not prices will be advanced. 


The Midlands and South Wales. 


Some hesitation in business in iron and steel is 
noticeable in the Midland markets and has been in 
evidence since the general rise in prices just before Whitsun- 
tide. Although it is suggested that this indicates an 
unfavourable reaction on thé part of consumers, it seems 


before the advance. It is difficult to say how much of this 
business was transacted on the condition that the prices 
would be those ruling on the date of delivery, but according 
to the steel makers, the total tonnage sold in this way was 
considerable and they do not anticipate benefiting fully 
from the higher quotations until late in the year. Not- 
withstanding the fewer orders coming forward, the steel 
industry is busy in practically every department. The 
home demand for plates has seldom been on such a heavy 
scale and in some cases the works have been obliged to 
delay completion of contracts of a general character to 
deal with special Government work. Business in sheets, 
however, is irregular. Most of the sheet works are well 
employed upon contracts of a miscellaneous nature which 
in the aggregate reach a heavy total. The motor industry, 
for instance, continues to take considerable quantities. 
The re-rolling works in the Midlands have enough work in 
hand to keep them employed for many weeks, but some of 
them complain that lately new business has not been 
sufficient to make good the orders completed and dis- 
patched. This, probably, is only a temporary phase, as 
there is a large amount of new work in prospect. The 
position of the re-rollers in the Midlands as regards 
supplies of billets has greatly improved and little is heard 
now of irregular working owing to delays in the delivery 
of raw material. Buyers of colliery steel are not clear at 
the moment as to how far the advance in prices will affect 
the cost of the descriptions they use. It was expected 
that colliery arches would be increased, but up to date 
prices remain at £9 2s. 6d., basis, including fish-plates and 
accessories, with light arches at £8 17s. 6d. The increase 
in joists, however, may soon result in higher quotations 
for this material. Colliery rails and roofing bars are also 
unaltered at £8 7s. 6d. to £8 10s. and £8 respectively. In 
the South Wales market a cheerful tone prevails, as most 
of the works are operating at capacity and find it difficult 
to give delivery. The tin-plate works for the most part 
are well employed, although the volume of export business 
has not been satisfactory. 


Scotland and the North. 


Production at the Scottish steel works has been 
maintained at the high level which has ruled for many 
weeks past. Most departments of the industry are working 
nearly at capacity, and there are good prospects that the 
present rate of output will be maintained for the remainder 
of the year. Whilst new orders for ships are not coming 
to hand at the same rate as a few months ago, the vessels 
under construction continue to absorb a heavy tonnage of 
steel. Scottish constructional engineering firms are 
engaged on a number of important jobs and are likely to 
require large supplies of joists and sections for many weeks. 
It is expected also that a number of important contracts 
will be awarded in the not distant future in which Scottish 
firms will participate. Specifications against old contracts 
are coming to hand regularly from the marine and general 
engineers, but of late new orders from this industry have 
not been much in evidence. The Scottish re-rolling con- 
cerns have a fair amount of business in hand, but most of 
them are in a position to give fairly near delivery. This 
branch of the industry is employed chiefly upon home 
orders, and although inquiry from abroad has increased 
somewhat, only a comparatively small proportion has 
materialised. Irregular conditions rule at the Scottish 
bar iron works and a certain amount of plant remains idle. 
The demand seems to be better for the higher quality iron 
bars and lately business in Crown iron has been on the 
quiet side. The Lancashire market has not yet regained 
the activity noticeable before prices were advanced, but 
this is probably because a number of consumers covered 
their requirements for some distance ahead. The tone of 
the market is satisfactory and specifications are reaching 
the steel works regularly against old contracts. The re- 
rollers in this district are obtaining supplies of billets more 
freely than a month or two ago, but they are not getting 
more than enough to meet their requirements and are con- 
cerned as to the effect of the Continental labour troubles 
upon deliveries of foreign steel. New business in joists 
and sections has been rather quiet, but the constructional 
engineers are taking heavy quantities against running 
contracts. On the North-West Coast it is anticipated that 
the steel works have sufficient orders on their books to 
keep them busy until the end of the year. In some cases 
the works are hard pressed to maintain deliveries to time. 


Current Business. 


Contracts valued at £150,000 have been placed in 
connection with new plant to be erected for Low Tem- 
perature Carbonisation, Ltd., at Bolsover, for the con- 
version of six million tons of coal into oil, fuel and petrol. 
The following firms have participated :—Simon Carves, 
Ltd., Cheadle Heath, Stockport; Babcock and Wilcox, 
Ltd., Renfrew ; Naylor Brothers, Ltd., Golborne, Lancs.; 
Davy Brothers, Ltd., Park Ironworks, Sheffield ; Qualter 
Hall and Co., Ltd., Barnsley ; E. J. and J. Pearson, Ltd., 
Stourbridge ; and the Horsehay Company, Ltd., Welling- 
ton, Salop. The Sullivan Machinery Company, manu- 
facturers of mining and quarrying machinery, have 
established a new works at Grantham, Lincs., but will 
maintain an office in Salisbury House, London, E.C.2, to 
handle export business. The London, Midland and Scot- 
tish Railway has placed orders for 1000 20-ton wagons 
for the conveyance of locomotive coal, divided as follows : 
Metropolitan Cammell Carriage and Wagon Company, 
Saltley, Birmingham (250); Birmingham Railway Car- 
riage and Wagon Company, Smethwick (150); G. R. 
Turner and Co., Ltd., Langley Mill, Notts. (100). The fore- 
going will have body plates, side and angle rails fabricated 
in copper bearing steel; whilst the following 500 wagons 
will be fabricated in wrought iron :—Gloucester Railway 
Carriage and Wagon Company, Gloucester (300); Fair- 


Export quotations are 


Mon. (200). Ellerman Lines, Ltd., have placed orders for 
six fast cargo vessels comprising two twin-screw turbine 
liners of 10,600 tons deadweight, each to be built by 
Cammell Laird and Co., Ltd., Birkenhead ; two turbine 
cargo liners of 9800 tons each deadweight, by Barclay, 
Curle and Co., Ltd., Glasgow; and two cargo liners of 
4300 tons deadweight each, which will be built by Wm. 
Gray and Co., Ltd., West Hartlepool. The Whitehead 
Iron and Steel Company, Ltd., is to put into commission 
at its Courtybella Works, Newport, Mon., an American 
four-high reversing cold rolling mill, the first of its type in 
Europe, for the production of wide hot rolled strip in 
heavy coils. Electrical annealing equipment is to be 
installed in conjunction with the plant. The Department 
of Overseas Trade announces that the following contracts 
are open for tender:—South African Railways and 
Harbours: engine, tender, carriage, and wagon tires and 
axles (Johannesburg, August 4th); about 70 tons of steel 
work, including nuts, bolts, rivets, &c., for bridges 
(Johannesburg, July 27th) ; Indian Stores Department : 
flat spring steel, steel wire for spiral springs, high-speed 
tool steel in flats and rounds, special low-tungsten alloy 
tool steel and tool steel for pneumatic tools (Miscellaneous 
Branch, Simla, July 13th); Egyptian Ministry of Public 
Works : six self-propelled sprinklers for filter beds (Cairo, 
September Ist). 


Copper and Tin. 


It is not surprising in view of the unsettled labour 
conditions on the Continent and the movements of the 
exchanges that business has been irregular in the eleetro- 
lytic copper market. It is becoming increasingly apparent 
that the European consuming trades are not well covered 
and that users in most countries would willingly buy if 
conditions were more favourable. Russia has been the 
largest purchaser and lately it is estimated that she has 
taken about 6000 tons. It is thought also that further 
quantities will be taken by the Soviet Government. In 
America there has been something in the nature of a smal! 
buying movement, and it is anticipated that the quan- 
tities purchased last April will be more quickly used than 
was anticipated and that the time when stocks will have 
to be replenished by American consumers has been 
brought appreciably nearer. American figures give the 
world’s stocks of refined copper at the end of May as 
466,132 tons, compared with 471,000 tons on April 30th. 
The stocks in the United States are given as 230,250 tons 
on May 3lst, against 233,800 tons on April 30th. The 
world’s output of refined copper in May was 131,560 tons, 
compared with 130,000 tons in April, of which the 
American production was 59,374 tons, against 58,800 tons 
in April. Rather quiet conditions have ruled on the 
London standard copper market and there seems little 
expectation that speculation will become normal until 
outside circumstances are more favourable. There has, 
however, been a certain amount of buying, which has had 
the appearance of hedging operations inspired by fears as 
to the stability of the franc.... Unsettled conditions 
continue to rule in the tin market but prices have 
recovered somewhat from the low levels which ruled 
last week. It must be admitted, however, that 
outside events have been against any recovery. A 
section of the market seems to doubt whether it will be 
found possible to continue the restriction scheme, although 
the recent announcement by the Colonial Minister in 
favour of the arrangement created a better tone for a time. 
The extent of the fall in values has caused surprise, 
and it is suggested that those interests which are hoping 
to prolong the scheme have withheld their support as a 
warning to that section of the world’s tin industry which is 
not favourably disposed towards a renewal of the agree- 
ment in its present form. As is usually the case on a falling 
market, American consumers have held aloof and there 
has been little buying by Continental interests. 


Lead and Spelter. 


Although prices in the lead market have fluctuated 
the undertone remains sound, and considering the 
season of the year buying by British consumers has been 
on a good scale. Were it not for the disturbed conditions 
in many foreign countries and the uncertain international 
and political outlook, there is little doubt that prices 
would advance, since prospects so far as the consuming 
trades are concerned are very satisfactory. Although Con- 
tinental users appear to have been able to accept delivery 
of lead as the contracts became due, a certain amount of 
metal has been sold on the London market which in the 
ordinary way would have gone to foreign buyers. The 
prompt position is still rather tight and the contango rate 
remains at about 2s. 6d. At the same time, most con- 
sumers appear to have taken warning and to have covered 
their nearby requirements. On the Continent there is a 
fair demand, but trading is naturally held up by the labour 
difficulties. Once these are out of the way it is expected 
that consumers there will be in need of considerable 
tonnages.... Business in spelter has presented no out- 
standing feature but prices have appreciably improved. 
The liquidation of stale bull accounts has ceased, and 
the worst feature of the market is that production 
is on a higher scale than consumption. Dealers and 
speculators are inclined to regard the market with 
indifference, and, if anything, it is surprising that in these 
conditions prices have tended to advance. Some Cana- 
dian spelter has been declared on the London market, 
and this accounts for the contango standing at 6s. 3d. 
Some of the Belgian smelters have been affected by the 
strike and it is possible that for a time imports from that 
country will be on a smaller scale. There has again been 
talk of negotiations regarding the formation of a Cartel, 
and while it is understood that discussions are continuing, 








more likely that it is due to their heavy forward covering 
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nothing important is likely to emerge until the autumn. 
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Makers’ official home trade prices per ton, delivered buyers’ stations. 
plates and sections, 15s. 


British Steelmakers : 


joists, 22s. 6d. ; 


Current Prices for Metals and Fuels. 


PIG IRON. 
Home. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. 
Hematite Mixed Nos. .. 4 0 0.. 
No. 1 : OO Bry: 
Cleveland— (D/d Teesside Area) 
No. 1 . oye. ©.<s 
No. 3 G.M. B.. = Be 
No. 4 Forge stant ise yf Bt Bee Qeris 
Basic (Less 5/- rebate)... 315 0 .. 


MipL_anps— 
Staffs.— 


Forge 


” ” 


Basic (Less 5/- rebate) .. 


Northampton— 
Foundry No. 3 
Forge 

Derbyshire— 
No. 3 Foundry 
Forge 

ScotLanp— 

Hematite, f.o.t. furnaces 
No. 1 Foundry, ditto 
No. 3 Foundry, ditto 


Basic, d/d (Less 5/— rebate) 


N.W. Coast— 


Hematite Mixed Nos. .. 


(Delivered to Black Country Station) 
North Staffs. Foundry .. 


315 0.” 
310 0.. 
2 16:0... 
3.12 6. 
eR 
315 0 
310 0 


oom 


4 
4 

3 : 
ee at 
+ 

14 

a 


60, 
12 0 


LS) 


MANUFACTURED IRON. 


Home. 
Lancs.— £ s. d. 
Crown Bars os 'o*.. 
Best Bars 10 12 6 
S. Yorrs.— 
Crown Bars 86: 2. @... 
Best Bars 10 12 6 
MipLanps— 
Crown Bars .. .. | te ee 
Marked Bars (Staffs.) 1210 O. 
No. 3 quality. . 810 0. 
No. 4 e 9: -@.:@., 
ScoTLanD— 
Crown Bars 10 2 
Best. . 10 12 6 
N.E. Coast— 
Common Bars M2 6. 
Best Bars eee. 1012 6. 
Double Best Bars aS. be. 
STEEL. 
LONDON AND THE SoUTH— Home 
£ 8. d. 
Angles = 9: 
Tees. . 0 2 ¢. 
Joists 910 0. 
Channels. . , 7 oS. 
Rounds, 3in. and up 10 2 6. 
» under 3in. 996. 
Flats, 5in. and under 996. 
Plates, jin. (basis) a: im we 
fyin. .. 017 ¢. 
= fin. .. 2 6... 
P< ee Git. 6. 
bé tin. .. 20.0 -@:: 
Nortu-East Coast— a te 
Angles 900. 
Tees. . 10 0 0. 
Joists i a a 
Channels. 0 Be On 
Rounds, Sin. and up 2 @: @:. 
He under 3in. jae ee ee 
Plates, jin. .. O.. %6:. 
sartes pe. <). 912 6. 
secesy pines - 917 6. 
‘3 fin. .. 6 2: 6. 
Na tin. . 915 0. 
Boiler Plates, jin... ot7' @*. 
MIDLANDS, AND LEEDS AND DistTRIcT— 
£« 4 
Angles 7. eo. 
Tees.. i S,.¥.. 
Joists ae a 
Channels. . oh A FF 
Rounds, 3in. and up 10..0.:8.; 
- under 3in. 9: Fo: 
Flats, 5in. and under ae Mae) 
Plates, jin. (basis) 910 0. 
“ fein. .. » @ 48. @.. 
et fin. .. 10 00. 
= Mpiesn3. 10 5 O. 
sb fin. .. 915 0. 
Boiler Plates, Zin... 90: OF: 


0 6d/d Glasgow 
Sheffield 
» Birmingham 


Export. 
£ ad 
3 2.0 
3 3 6 
3.4 0 
ie a” 
3.0 6 


Export. 


£ 
9 
9 


c 


no 


@ 


“1 © © © @ 


s. 


too 


1 


or 


_ 
re 


ono 


od 
oo 


d. 
0 
6 


eocoooc ooo 


coooo ooo c coco & 


SCcooeooo aeooooc sc & 





STEEL (continued). 


Home. Export. 
GLasGow anp DistrRict— £: a. :d. & oad, 
Angles eo 1s: *7 10 0 
Tees. . 10 0 0. 8 10 0 
Joists he ee, *7 10 0O 
Channels. . a *7 15 0 
Rounds, 3in. and up lo 0 0. *8 10 0 
under 3in. ce ae 710 O 
Flats, 5in.and under .. 9 7 0. 817 6 
Plates, jin. (basis) 7. Tes 715 0 
fein. .. 912 6. 8 0 0 
fin. .. oS bar we 8 5 0 
fin. .. 20.3 ),: 6. 810 0 
o tin. .. 915 0. 9 0 0 
Boiler Plates . . @ 1B. o-- 
SoutH Waters AREA S 2. a. £2. ¢ 
Angles >. ¢ 28 7, 30,’ 6 
Tees. . 10 0 0 *8 10 0 
Joists 9 Fius *7 10 O 
Channels. So 67 @i:: *7 15 0O 
Rounds, Sin. and up te ek Be *8 10 0 
” under 3in. : ea® 710 0 
Flats, 5in. and under . ee 817 6 
Plates, jin. (basis) . 910 0. 715 O 
» fgin. .. 915 0 8 0 0 
tin. .. 10 0 0 8 5 0 
sin. . 0 5 0. 810 0 
tin. a -o''@. 3 9 0 0 
IRELAND— BELFAasrT. Rest or IRELAND. 
£ ed. £ s. d. 
Angles e ¢'6 9 7 6 
Tees. . 10 5 0 10 7 6 
Joists 912 6 915 0 
Channels. 910 0 912 6 
Rounds, Sin. and up ae Tad ine ial 
» under 3in. . atu: 910 6 
Plates, jin. (basis) 9126. 915 0 
fein. .. 9:23; 4 3 10 0 0 
tin. .. 10-«2't . 10 5 0 
in. .. i ake, ae 10 10 0 
a, ss 10 2 6. 10 5 O 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ s. d. € ed. 
10-G. to 13-G., f.o.r. 915 0.. 9 0 0 
14-G. to 20-G., d/d te Ya ark 910 0 
21-G. to 24-G., d/d 1110 0 915 0 
25-G. to 27-G., d/d 12 2 6 - 7 6 


The above home trade prices are 


pits 4. tom lots and over; 


2-ton and 4-ton lots, 10s. per ton extra; and under 2-ton lots 


30s. per ton extra. 


Galvanised Corrugated Sheets, Basis 24— 


Home. 
4-ton lots and 
2-ton to 4-ton 
Under 2 tons 
Export ; £121 


£11 15s. Od., 
on Scandinavia : 


Tin-plates. 


£ «a d. 
up . 13 10 0 
lots 13 17 6 
1510 0 


7s. 6d. to £13 2s. 
f.o.b. other markets. 


6d., c.i.f. India. 


£10 10s. Od. to £10 15s. Od. f.o.b. 


20 by 14 basis, f.o.b. Bristol Channel Ports, 18s. 9d. 
Tin-plate Bars, d/d Welsh Works, £5 15s. Od. to £6 0s. Od. 


Billets. £ s. d. 
Basic (0-33% to 0-41% C.) Spieler SP ak 
» Medium (0-42% to 0-60%C.).. 715 0 
» Hard (0-61% to 0-85%C.) + & 8,0 
” » (0°86% to0-99% C.) . 815 0 
” » (1% C. and up) ou > \ 0 
Soft (up to 0-25% C.), 500 tons andup 6 2 6 
Rails, Heavy, 500-ton lots, f.o.t. - S390 0 
» Light, f.o.t... - 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. . 3/3 per lb. 
Ferro Tungsten 3/- per lb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £21 10 0 7/- 
6 p.c. to 8 p.c. £21 0 0 7/- 
8 p.c. to 10 p.c. £21 0 0 7/- 
Specially Refined .. 
Max. 2 p.c. carbon £33 10 0 11/- 
» 1 p.c. carbon £36 5 0 11/- 
» 0-50p.c.carbon £37 5 0 12/- 
carbon-free 94d. per lb. 
Metallic Chocanione. ‘ .. 2/5 per lb. 
Ferro Manganese (loose) ), 76 | pc... £11 5 Ohome 


» Silicon, 45 p. 
75 p. 


” ” 


» Vanadium 
» Molybdenum ’ 
Titanium (carbon free) 
Nickel (per ton) 
Cobalt , 


c. to 50 p.c. £12 15 O scale 5/- p.u. 
C. ++ ee «- 81717  Oscale 6/- p.u. 
12/8 per Ib. 
4/6 per lb. 
9d. per lb. 


£200 to £205 


6/- to 6/1 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated 
*For Markets other than Canada, India, South Africa, Australia and New Zealand, 5s. per ton must be added. 


NON-FERROUS METALS. 


Official Prices, June 24th. 
CoprER— 

oe: £36 11 3to £3613 9 
Three months .. £36 17 6to £36 18 9 
Electrolytic £40 15 Oto f4l 2 6 
Best Selected Pare aja Bir- 

mingham ; £40 10 0 
Sheets, Hot Rolled £68 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) 10d. 10}d. 

»  Brazed (basis) 104d. 104d. 

Brass— 

Ingots, 70/30,d/d Birmingham £32 0 Oto £33 0 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 93d. 9}d. 
»  Brazed 11}d. 11}?d. 

Trxn— 

Cash .. £185 10 Oto £185 15 0 
Three months . £182 0 Oto £182 10 0 

Leap: £15 5 Oto £15 6 3 

SPELTER : aad its £13 18 9to £14 3 9 

Aluminium Ingots (British) . . £100 

FUELS. 
SCOTLAND. 

LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 14/— to 14/6 
Hamilton Ell 16/— to 16/6 
Splints 18/— to 18/6 

AYRSHIRE— 

(f.0.b. Ports)—Steam 13/— to 13/3 


FiresHIRE— 
(f.0.b. Methil or Burntisland)— 


Prime Steam .. 15/- to 15/6 


Unscreened Navigation 14/— to 14/6 
LorHians— 
(f.0.b. Leith)—Hartley Prime 14/6 
Secondary Steam .. 14 
ENGLAND. 
YORKSHIRE, MANCHESTER— ; 
B.S.Y. Hard Steams 19/6 to 23/- 
Furnace Coke 14/6 to 20/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 14/9 to 15/- 
»  Second.. 14/— to 14/6 
» Best Small .. 12/- 
Unscreened 13/6 to 15/- 
DurHAM— 
Best Gas. . 14/8 
Foundry Coke 24/6 to 26/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch 26/- to 29/- 
South Yorkshire Best . .. 23/- to 25/ 
South Yorkshire Seconds .. 20/- to 21 
Rough Slacks. . 1l/- to 12/- - 
10/- to 11/- — 


Nutty Slacks 


CarDIFF— SOUTH WALES. 


Steam Coals : 


Best Admiralty Large .. 19/6 
Best Seconds : 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Bunker Smalls 13/6 to 14/6 
Cargo Smalls . . 12/6 to 13/- 
Dry Nuts 24/- to 25/- 
Foundry Coke 28/- to 47/6 
Furnace Coke 24/- to 25/- 
Patent Fuel 21/- 
SwaNnsEa— 

Anthracite Coals : 
Best Large .. 5 36/-— to 40/- 
Machine-made Cobbles 41/— to 48/6 
Nuts 40/- to 48/6 
Beans 25/- to 35/- 
Peas ete and 19/— to 23/6 
Rubbly Culm. . 11/6 to 12/- 

Steam Coals : 


Large Ordinary 18/- to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Galion. 
Furnace Oil (0-950 — 34d. 
Diesel Oil biyves ; 4d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Labour Legislation. 


The social legislation with its collective contracts, 
higher wages, holidays with full pay, and forty hours’ 
week was rushed through with unprecedented rapidity 
after being strongly criticised by the Senate, which only 
passed the Bills in deference to the will of the country in 
sending a governing party to the Chamber of Deputies 
with a cut-and-dried programme. It has disorganised all 
industrial activity, for while the new legislation lays down 
rigid general lines applicable to all workers, the settlement 
of details with regard to wages will take some time, and 
there are still a large number of works all over the country 
occupied by men on strike. The situation is one of com- 
plete uncertainty. The only certain thing is the opinion 
of manufacturers and producers that the high costs 
resulting from the application of the new social laws will 
deprive them of what is still left of a diminishing foreign 
trade. The returns of foreign trade during the first five 
months of the year, just published, are eloquent of the 
possible situation of a trade that threatens to succumb to 
the heavy charges now imposed upon it. There can be no 
revival of industrial activity without an expansion of 
foreign trade which would react upon the entire national 
economy. From the manufacturers’ point of view a dis- 
quieting phase of the situation is the influence that has 
been acquired by the Confédération Générale du Travail, 
which is working in co-operation with the Government as 
representative of the entire labour community. Always 
banned as a revolutionary body, the C.G.T. is now the 
only medium through which employers can reach the men, 
and employers feel a humiliation and distrust of this 
dependence which they do not conceal. That there are 
dangers is evident from a change which was made in the 
collective contract Bill at the instance of Communists, 
who replaced the clause providing for compulsory arbi- 
tration by the Government in the event of employers and 
the union failing to come to an agreement by one making 
the arbitration optional at the request of both parties. 
The effect of this change is to strengthen the hands of the 
unions. One case has recently arisen in which employers 
applied for Government arbitration, which was refused 
by the union. Thus the unions have the power to impose 
their will without the risk of its being weakened by the 
arbitration of any future Government of less ultra- 
Socialistic tendencies. 


Production Costs. 


It cannot be known to what extent costs will be 
raised until the whole system has been worked out and 
put into general operation. Already the Government has 
been obliged to modify certain decisions which were 
notoriously extravagant and pernicious, but it is doubtful 
whether much can be done to lessen the burden on 
employers in view of the rigid character of the labour 
*‘ statute.”’ For the moment, coalowners declare that the 
additional labour charges impose a further 11f. upon the 
cost of producing a ton of coal. Coke prices consequently 
have advanced, and all through manufacturing stages 
there are additions to costs before the products of industry 
reach the consumer. In view of this certainty of a rise 
in prices buyers of steel are anxious to lay in stocks, but 
makers will not accept orders for forward delivery, and it 
is not expected that new prices will be definitely fixed 
before the end of July. It is understood that the situation 
of manufacturers and producers delivering under long- 
term contracts is being examined by the Government. 
There are many such problems arising out of this complete 
upheaval of industrial conditions. The situation was 
referred to by Monsieur Fould, President of the Chantiers 
et Ateliers de Saint-Nazaire-Penhoét, at a meeting of 
shareholders, when he spoke of the difficulties that con- 
fronted shipbuilders. Penhoét has secured the contract 
for the ship to replace the burnt-out “‘ Atlantique ” and 
is co-operating with the Chantiers de la Loire in building 
the second 35,000-ton battleship ‘‘ Jean-Bart,”’ for which 
purpose the Chantiers de la Loire is laying out its new con- 
struction dock at Saint-Nazaire, close to the Penhoét 
yard. Such contracts will have to be revised in order to 
take into account the higher wages. Monsieur Fould is 
apprehensive of the effect the new social charges will 
have upon the shipbuilding industry, which has to com- 
pete internationally without such protection as is accorded 
to other industries. Another problem that is causing 
anxiety amongst some engineering firms is the tendency 
of the collective contract to level prices in particular 
trades. Engineering production covers many geographical 
areas where wages have to be adapted to the cost of raw 
material and transport. 

Engineers’ Salaries. 

The new situation created by the changed rela- 
tions between employers and men, and the general rise in 
wages, has induced the Federation of French Engineers’ 
Associations to form a commission to inquire into claims 
to be made on behalf of engineers. The Federation has 
for a long time endeavoured to improve their situation, 
for apart from engineers occupying responsible positions 
in State administrations and employed by big companies, 
the general level of remuneration is too low, and many 
thousands of engineers receive far less than the value of 
their services, while the fact of thousands of others being 
unable to find employment makes it difficult to carry 
through negotiations when the views of employers are 
influenced by the fact that the supply largely exceeds the 
demand. The Federation had already prepared a pro- 
gramme that aimed at securing for engineers the same 
advantages as those accorded to the men, particularly in 
ensuring provision for old age, but the changed conditions 
not only render it necessary to adjust remuneration to a 
level relatively to the general higher wages, but also to 
secure recognition of claims to situations for which engi- 
neers are particularly qualified. Socially, the relations 
between employers and men have been changed by the 
unions coming between them. Engineers may do useful 
work by tactful mediation between the men and 
employers. Engineers, by their training, have a social 
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DYNAMOS AND MOTORS. 


447,310. June 15th, 1935.—E.xorric GENERATORS, Kabushiki- 
Kaisha Hitachi-Seisakusho, No. 20, Marunouchi Nichome, 
Kojimachiku, Tokio, Japan. 

This invention relates to electric generators operating at a 
variable speed, such, for example, as a generator mounted upon 
a car axle, whereby a substantially constant voltage is obtained. 
According to it, a generator set comprises a main generator, a 
main exciter, and an auxiliary exciter mechanically coupled 
together, the main generator having a low magnetic saturation 
and being excited by the resultant voltage of the two exciters, 
the main exciter, which has a magnetically saturated core, 
being excited by the main generator, whilst the auxiliary exciter, 
which has a core of low magnetic saturation, is acted upon 
differentially by two fields, one of which is excited by the main 
generator in opposite polar relation to the excitation of the 
main exciter and the second field is excited by the resultant 
voltage of the two exciters in additive polar relation with the 
excitation of the main exciter. The intensity of the fields of 
the auxiliary exciter are such that the variation in the resultant 
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voltage due to the variation of the speed is adapted to maintain 
the voltage of the main generator substantially constant. The 
figure shows the electrical connections of the generators, in 
which G is a main generator having a separately excited field 
coil. E, is @ main exciter having a field coil f,, and E, is an 
auxiliary exciter having field coils f, and f;. The field coils f, 
and f, are in series and are connected to the terminals of the 
main generator G, and the main field coils f,; are arranged in 
parallel and are connected to the terminals of the two exciters 
E, E, that are connected in series. The field coils f, and fs; 
of the auxiliary exciter E, act differentially. On the other 
hand, the electromotive force of the main exciter E, is additive 
with the electromotive force of the auxiliary exciter E, as 
induced by the field coil f;, but is differential to the electro- 
motive force induced by the field coil f,. These relations are 
shown by arrow heads in the figure. The main exciter E, has 
a saturated magnetic core, while the auxiliary exciter E, has 
an unsaturated magnetic core. The generator G and the two 
exciters E, and E, are mechanically connected directly with 
one another and with a driving shaft.— May 15th, 1936. 


ELECTRICAL APPLIANCES. 


446,933. March 19th, 1935.—Controt Grips For Low- 
PRESSURE ELECTRIC Arc CONVERTERS, The General Electric 
Company, Ltd., Magnet House, Kingsway, London, W.C.2 ; 
and E. Gallizia, of The General Electric Company, Ltd., 
Engineering Works, Witton, Birmingham. 

Grids made of metal strips, used in are converters, are liable 
to buckling and general distortion on account of the inner strips 
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becoming hotter than those on the outside. So the inventors 
attach only one end of these strips A A to the steel grid sleeve B, 
as shown at CC. At the other end they are supported by pins D, 
which are free to slide in refractory bushings E. The outer 
strips F F of the grid are welded at both ends to the sleeve B.— 
May 8th, 1936. 


MEASURING AND TESTING INSTRUMENTS. 


446,934. March 28th, 1935.—Spmir LEvEts oR ANGLE INDI- 
cators, E. Lyons, 29, Phillip-street, Darwen, Lancs. 
This invention relates to means for automatically and visibly 
indicating on aircraft their position when level or horizontal 
with the plane of the earth, and also for indicating visibly and 
automatically the angle of ascent or descent. It is a clear glass 
tube, shaped as a semi-circle, attached vertically to the craft, 
and in line or parallel with the length of the craft. This tube 
should be a little longer than a semi-circle to allow for sealing 
at one end, and for having a movable cap at the other, to admit 
of replenishment, and when both ends are let into a wooden or 
other stand or base to show the whole semi-circle of the tube 
clearly as well as the necessary markings of angles on it, or on & 
chart, shaped and so marked to correspond with the tube and 
suitably attached to it. In this instrument, when fixed and the 
base horizontal to the plane of the earth, a perpendicular drawn 


When an abridgment is not illustrated the Specification is |’ 





“0” on the tube, denoting the highest point in the tube which 
the air bubble will then occupy. When the machine or craft 
had is 


to which the instrument is att ding at any angle, 








as, for example, one of 45 deg., then 45 deg. becomes the highest 
point, as instantly indicated by the air bubble.—May 8th, 1936. 


MACHINE TOOLS AND SHOP APPLIANCES. 
N°446,939 
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16th, 1935.— 
HAMMERs, 
Erfass, 6, 
Stockholm, 


446,939. July 
MorToR-DRIVEN 


Moscbacketorg, 
Sweden. 

This percussion tool is driven 
by an electric motor A on the 
spindle of which there is a pinion 
B. The pinion drives the 
inclined ball bearing ‘“‘cross- 
head ” C, and thence, through 
the connecting-rod D, the piston 
Z.. The piston transmits its 
energy to the striker F through 
an air cushion in the space G. 
The tool, which is not shown, is 
inserted in the holder H. 
Losses of air, if any, in the 
space G are compensated for 
by air entering through air 
inlets, when the driving part E 
of the striking member has 


uncovered them.— May 8th, 
1936. 
446,961. December 9th, 1935.—A MertTHop oF PRODUCING 


Hoxitow Merat Boptes, M. Roeckner, 23, Riickertstrasse, 
Milheim-Rubr, Germany. 

The inventor proposes to make steel drums by expanding 

pierced billets by centrifugal force. The billet is shown at A, 





and is supported and rotated by the rollers B B. To provide the 
expanding force it is filled with fine steel shot C, which is held 
in place by the end covers D D. In its expanded form, which is, 
of course, effected when hot, the shape of the drum is controlled 
by the rolls E E.—May 8th, 1936. 


WATER PURIFICATION. 


447,381. January 15th, 1936.—A Process ror DE-ACIDIFYING 

Water, F. Hahn, Besselstrasse 9, K6ln-Milheim, Germany. 
According to the invention, a mixture of marble and calcined 
magnesite is used as the filtering material, the proportions of the 
mixture being suited to the operating conditions applying at 
the time ; that is, to the composition of the raw water and the 
speed of filtration. A filter in which only a small quantity of 
carbon dioxide has to be removed in a unit of time requires 
with low carbonate hardness of the raw water a filtering material 
consisting chiefly of marble and only a few per cent. of calcined 
magnesite. If, on the contrary, the quantity of carbon dioxide 
to be removed in a unit of time is considerable, then with high 
carbonate hardness of the raw water the filtering material must 
contain a corresponding greater proportion of calcined mag- 
nesite, in particular cases up to 80 per cent. The following may 
be given as an example. With a raw water with 8-7 deg. 
German (=10-88 deg. English) of carbonate hardness and 
35 mg. per litre of free carbon dioxide, with a speed of filtration 
of 10 m. per hour, a mixture of 10 per cent. magnesite and 90 per 
cent. marble is chosen for the filter. In this way a water 1s 
obtained which has a carbonate hardness of 10-40 and a residue 
of 11 mg. per litre of carbon dioxide ; that is to say, the so- 
called proper carbon dioxide corresponding to a, carbonate 
hardness of 10:4 deg. In other words, the whole of the active 








value which employers cannot afford to ignore. 





upwards through the centre of its diameter would reach mark 


carbon dioxide has been removed.— May 18th, 1936. 
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TRAMWAYS AND RAILWAYS. 


446,897. November Ist, 1934.—RUBBER-TIRED Ramway 
Veuicites, H. H. J. Ruyten, Stationsplein 7, Roermond, 
Holland. 

This invention is concerned with the pneumatic tires of 
vehicles which may be required to run on both the road and on 


N°446.897 


this root is bevelled, as shown at A, so that when the web 

late B is brought up to it a channel is provided for the welding. 
Should a thicker web plate be required—see the broken lines— 
ag = the web root is planed away to get a wider base.— May 
8th, 1936. 


GAS PRODUCERS. 


447,380. January 9th, 1936.—Coxr Ovens, Gas Chambers 
and Coke Ovens, Ltd., and N. J. Bowater, Artillery House, 
Artillery-row, Westminster, London, 8.W.1. 

This is an arrangement of flues for coke ovens working at 
comparatively low temperatures, which aims at preventing the 
flames of the heating gas from impinging on the outer walls of 
the coking ovens. The combustion takes place in the internal 





| flues A and is made to take place upward and then downward 


N°447,380 


guiding rails. The tire itself is normal, but it is protected on the | 


outside by a series of spring steel strips A A, which, when the 


vehicle is run on the rails B, protect it from abrasion against | 


the guiding flange C of the rail. These strips also help in absorb- 
ing side shocks. —May Ist, 1936. 


SHIPS AND BOATS. 


446,921. November 28th, 1934.—Snuips’ Ruppers, R. Mayo, 
Lloyd’s Avenue House, 6, Lloyd’s-avenue, London, E.C.3. 


This invention relates to ships’ rudders which, either alone or | 


conjointly with a stationary stern post, approximate in hori- 
zontal eross section that of a stream line body. The object. is 


to effect an improvement whereby the manceuvring value of the | 
rudder is enhanced without detracting to any serious degree, | 
if at all, from the acknowledged qualities in the direction of pro- | 
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pulsive assistance. 


part is gradually broadened in cross section and thereafter 
tapered aft, thus forming regions standing proud of the general 
surface of the rudder, adapted, when the rudder is given helm, 
to hold the water better and assist the turning of the vessel. 
The plan views show the formation plainly.— May 8th, 1936. 


BUILDING. 


November 27th, 1935.— WELDED GIRDERs, 
Krupp Aktiengesellschaft, Essen, Germany. 


446.960. 
Fried. 


This invention is concerned with the production of con- | 


N°446,960 
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structional girders built up with a rolled flanged piece, and a 
welded-on web. The flange piece is rolled with a protruding 
and tapered web root, as shown in the drawing. The edge of 


To this end the rudder has for its major 

Jength, measured from the axis of rotation, any customary | 
tapering shape in cross section, but instead of the same general | 
sweep being continued to the after edge, the rudder or rudder | 


| to get the advantage of a heat regenerative system. In the 
tirst cycle gas is supplied by the ducts B and air from one set 
| of the regenerators by the ducts C. Combustion takes place in 
| the flues A and the products of combustion pass downwards, 
| outside their walls, by the passages D to heat the retorts E. 

When the cycle is reversed the gas is supplied at F and the pre- 
| heated air admitted up the passages D, while the products of 
combustion go away by the ducts C to the regenerators.— May 
18th, 1936. 


MISCELLANEOUS. 


447,300. January 28th, 1935. 
Patrick Charles King, Lapointe Machine Tool Company, 
Ltd., Edgware, Middlesex. 

This is a relief valve for use in connection with hydraulic 

installations. The connection on the pressure side is shown at A 
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and the exhaust at B. As illustrated, the valve is closed by the 
plunger C being forced to the left bv the spring D. If the 
pressure of the water rises abnormally che plunger moves to the 
right and the pressure is relieved through the exhaust. The 
stem of the plunger has a central bore, which equalises the 
pressure on its two ends.—May 15th, 1936. 


447,305. February 18th, 1935.—PRoTecTIVE COATINGS FOR 
Steet or Ironwork, D. Ronald, Burnfield, Falkirk, 
Stirling; and B. Wylam, 38, Saughtonhall Drive, Edin- 
burgh. 

The inventors say that they have discovered a method 
whereby it is possible to produce a covering for steel or iron 
surfaces, which is of greater durability and more pleasing 
appearance than has hitherto been possible. This method con- 
sists in the application of a heavy coat of covering material to 
the surface of the steel or ironwork. The coating is retained in 
position by the application before hardening of a granular 
| material previously coated with the mixture used as a covering 
| material. The following example illustrates the invention :— 
| A mixture of the following composition is made and applied in 
|a plastic condition :—White lead, 5lb. 100z.; zine white, 
2 Ib. 11 0z.; stand oil, 2 1b. 8 0z.; gold size, 1 Ib. 8 0z.; Venetian 
red (colouring material), 2 0z.; Italian yellow (colouring mate- 
rial), 1 lb. loz. The plate surface is cleaned so as to be free 
from rust and the mixture applied as a thick coat, and when this 
has partly hardened (after about one hour) there is applied by 
dashing a coat of granite chippings, which have been formerly 
coated with the above mixture. The chippings are of such a 
size as to be retained on an }in. screen and passed by }in. screen. 
Sufficient chippings are applied to cover substantially the whole 
surface. After hardening the chippings are firmly held in 
position and form a surface with the covering material.—May 
15th, 1936. 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

British WaTERWORKS Assoc.—Summer Meeting at Leeds. 

Giascow Universiry Cius, Lonpon.—Annual Summer 
Dinner, Trocadero Restaurant, W.1. Chairman, Mr. J. Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.—dinner postponed 
from May 29th. 

PuysicaL Soc.—At the Imperial College of Science and 'Tech- 
nology, South Kensington, 8.W.7. General meeting. 4.45 p.m. 


To-pay aND Saturpay, Jung 277TH. 


BRITISH CuemicaL Prant Exuisition.—At Central Hail, 
Westminster. 

CuaRTERED Surveyors’ Inst.—Annual country meeting at 
Cambridge. 

CHEMICAL ENGINEERING CONGRESS OF THE WoRLD POWER 
CONFERENCE.—At the Central Hall, Westminster. 


TuEspay, June 30rH, To Sarurpay, JuLy 41TH. 


Assoc. oF MINING ELECTRICAL ENGINEERS.—Annual Con- 


vention in London. 


RoyaL AGRICULTURAL at Bristol. 


Sociery.—Exhibition 





Rewrer VaLves, Terence St. 


WEDNESDAY, JULY Ist. 
_MANCHESTER Assoc. or ENGINEERS.—-Visit to the works of 
| W. C, Holmes and Co., Ltd., Huddersfield, and Broadhead and 
Graves, Ltd., Huddersfield. 


THurRsDay, JuLyY 2Np. 


Inst. oF EvLecrricaL ENGINEERS.—Annual Conversazione, 
to be held at the Natural History Museum, South Kensington. 


SATURDAY, JULY 4TH. 


Inst. OF ENGINEERS-IN-CHARGE.—Visit to the works of the 
Gas Light and Coke Company at Beckton. 


Monpbay, Jury 67H, To Fripay, Jury 107TH, 


Soc. or CHEMICAL InpuUstTRY.—Annual meeting at Liverpool. 


Fripay, Jury 17TH, To Monpay, Juty 207TH. 


Inst. OF ELecrrical ENGINEERS.—Transmission Section 


week-end visit to France. 





WEDNESDAY TO Fripay, JULY 22ND TO 24TH. 


Inst, OF MINING ENGINEERS.—Summer meeting at Bath. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ELECTROMAGNETS Lip. have changed their address to 48, 
High-street, Erdington, Birmingham. 

Mr. P. W. McGutre, who recently resigned his position as 
managing director of Armstrong-Saurer Commercial Vehicles, 
Ltd., has joined the management of the Chesterfield Tube Com- 
pany, Ltd., of Chesterfield. 

Mr. R. V. Rowtes, M.I. Mech. E., and Mr. F. James Fielding 
have been elected to the board of directors of Fielding and Platt. 
Ltd., Gloucester. Mr. James Fielding is a representative of the 
fourth generation of the Fielding family in the business, which 
was founded in 1866 by his great grandfather, the late Samuel 
Fielding, in partnership with the late Mr. James Platt. 


J. G. Jackson anv Crockart, Ltd., Simplex Works, Darnley- 
street, Glasgow, have appointed Edward G. Herbert, Ltd., 
Atlas Works, Levenshulme, Manchester, to be their agents in 
the counties of Lancashire, Yorkshire, Cheshire, Derbyshire, &c. 
Messrs. Jackson and Crockatt specialise in machines for filling 
and packing powders and plastics and in the manufacture of 
granulating machinery. 

Mr. B. P. Fisher Deane has recently accepted the South of 
England representation of W. Fearnehough, Ltd., Sheffield, 
manufacturers of machine knives, shear blades, and similar 
products for cutting metal and wood, and of cutters used in the 
textile, rubber, leather, paper, and tobacco trades. Mr. Deane 
for over thirteen years was London manager for Sanderson 
Bros. and Newbould, Ltd., of Sheffield. 

Mr. A. D. Mortmer, who for many years has held an impor- 
tant position with Craven Bros. (Manchester), Ltd., has been 
appointed to the position of general manager of Urquhart 
Lindsay and Robertson Orchar, Ltd., makers of heavy machine 
tools. Urquhart Lindsay and Robertson Orchar are an associate 
of Messrs. Fairbairn’s, Leeds, and it is the intention further to 
develop the machine tool making industry at the Dundee works. 

Buck anp Hickman, Ltd., London, inform us that a cross- 
licensing agreement has been concluded between the Gleason 
Works of Rochester, N.Y., and the Shorter Process Company, 
Ltd., of Sheffield, under which the Gleason Works has en a 
licence under the Shorter surface hardening patents and in turn 
has licensed the Shorter Company under Gleason surface 
hardening patents. This agreement will permit both Gleason 
and Shorter surface hardening machines to be sold concurrently 
in this country. Buck and Hickman, Ltd., represent the 
Gleason Works in this country for the sale and service of Gleason 
machines, and the Shorter Process Company, Ltd., will continue 
the sale and license of Shorter Process machines as heretofore. 








